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1 Introduction  

1.1 Purpose of this Document    

Dover Harbour Board (DHB) is proposing to dredge aggregate from Goodwin Sands.  This Environmental 
Statement (ES) documents the outcomes of the Environmental Impact Assessment (EIA) process and 
provides supporting information for a Marine Licence application to the Marine Management Organisation 
(MMO).  The proposed aggregate dredging scheme is a component of the wider Dover Western Docks 
Revival (DWDR) scheme development.  This EIA is for the proposed aggregate dredging scheme only; 
the DWDR scheme has been subject to a separate EIA and consenting process (see Section 1.3.1).   

1.2 Dover Harbour Board and the Port of Dover  

The Port of Dover (hereafter referred to as ‘the Port’) is a trust port owned and managed by DHB, a body 
established and governed by its own local legislation collectively known as the Dover Harbour Acts and 
Orders 1954 to 2015.  DHB is responsible for the administration, maintenance and improvement of the 
Port.  
 
The Port is located in Kent on the south east coast of England and it forms the main ferry and freight link 
between England and France (see Figure 1.1).  Currently the Port receives over 19,000 vessels per year, 
double that of any other port in the United Kingdom (UK), and handles approximately five million Roll on, 
Roll off (Ro-Ro) vehicles and over 13 million passengers per year (Port of Dover, 2014a).  
 
The Port currently has annual revenues of circa £60 million and the value of freight traffic through the Port 
is approximately £100 billion per year (Port of Dover, 2014a).  As such the Port is crucial to the UK’s 
economy and national resilience in terms of trade flows.  In addition, the Port is a major employer in East 
Kent, supporting several thousand jobs.  
 
The Port handles up to 160km of freight traffic per day as well as large volumes of tourist traffic through its 
six ferry berths, multiple assembly parks and custom built infrastructure in the Eastern Docks (DHB, 
2015a).  The Port also has an important role as a cruise terminal.  The cruise terminal is operated from the 
Western Docks and is the second busiest in the UK (DHB, 2015b). 
 
The Eastern Docks also accommodate general cargo activities and the Western Docks accommodate 
marina facilities in the Wellington Dock, Tidal Basin and Granville Dock.  
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1.3 Project Background  

1.3.1 Introduction to the Dover Western Docks revival scheme  

The Port was the first port in the UK to produce a 30 year Masterplan.  This Masterplan was used as an 
exemplar by the Department for Transport (DfT) when finalising its Masterplan guidelines for UK Ports 
(DfT, 2008). 
 
As a result of the Masterplan, and in consultation with the public and stakeholders, DHB developed a 
major proposal for a new second ferry terminal and marina development in the Western Docks, known as 
Terminal 2 (T2).  In 2012, DHB gained consent for the T2 development via the Dover Harbour Revision 
Order 2012 (the HRO).  
 
The Port’s vision for the DWDR development is an evolution of the consented T2 development and is 
based upon current market conditions and opportunities within the cargo business. 
 
In February 2014 DHB unveiled its vision for DWDR.  The aims and drivers for DWDR are: 
 

 To provide a game changing opportunity for the regeneration of Dover; 

 Part of a commitment to major investment secured through enhanced powers and inward 
investment opportunities; 

 To secure existing employment and create new jobs; and  

 To protect port capacity and core business under the HRO for the long term. 
 
The DWDR scheme will create a two berth cargo handling facility and new port-centric distribution facility, 
transforming cargo and logistics operations at the port.  It will bring forward the majority of the marine 
works consented under the HRO, thereby securing port operational land for the future.  The DWDR 
scheme also includes the creation of a new marina and waterfront.  The indicative layout of the DWDR 
scheme is shown in Figure 1.2.  
 
Delivering such a vision will enable the Port to ensure that it has the essential infrastructure in place to 
serve its customers in the years ahead, with the additional opportunity to increase ferry berth capacity in 
the Eastern Docks, through the transfer of the existing cargo operation to the Western Docks.  
Transforming this part of the Port’s estate supports the wider regeneration agenda for Dover as a whole. 
 
EIA screening opinions from Dover District Council (DDC) and the MMO confirmed that the footprints of 
environmental effects predicted to result from the DWDR scheme are within the envelope of effects 
assessed within the T2 EIA and consented via the HRO granted in 2012, and confirmed that no new EIA 
is required for the DWDR scheme.  The MMO issued a Marine Licence for the DWDR scheme in March 
2016 (Licence number L/2016/00056/1).   
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Figure 1.2  Indicative layout of the DWDR scheme 

 

1.3.2 Benefits of the DWDR scheme  

The DWDR scheme will bring major regeneration to the Port’s Western Docks. The existing cargo facilities 
at the Eastern Docks are constrained by land space and berth size and DHB wishes to expand its cargo 
business and provide larger and improved facilities for customers.  The DWDR scheme will create new 
land space for the construction of new cargo handling facilities and the relocation of the cargo terminal 
from the Eastern Docks to the Western Docks will enable its expansion to meet customers’ requirements.  
 
The new marina and waterfront will provide a significant addition to the leisure and amenity offering of 
Dover.  The new marina will provide a net increase in berths available at the Western Docks for boat users 
and have a positive impact on tourism and recreation activity. 
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1.3.3 The proposed Goodwin Sands aggregate dredging scheme  

As part of the overall DWDR development there is a requirement for aggregate for land reclamation and 
berth construction.  It is proposed that up to 2.5 million m3 of sand will be dredged from the South 
Goodwin Sands and transported to the DWDR site for use as aggregate.  The location of the proposed 
dredging area relative to the Port is shown in Figure 1.3.  The proposed aggregate dredging scheme is 
named the Goodwin Sands Aggregate Dredging Scheme (hereafter referred to as the ‘proposed scheme’) 
and is the subject of this ES.  A full description of the proposed scheme is provided in ES Section 2.  
 
The Goodwin Sands sandbank system is a dynamic, highly mobile environment which contains significant 
volumes of aggregate resource of various grading (Balanced Seas, 2012).  This important block of 
potential aggregate resource includes South Sand Head, Area 342 (formerly dredged by DHB as a source 
of aggregate for port development) (see Figure 1.3) and the North Head of South Calliper.  The block 
contains a strategic aggregate resource, both in terms of volume and location, for coastal defence, coastal 
development and construction to supply a range of markets and projects (Balanced Seas, 2012a).  
 
Goodwin Sands has been dredged previously to provide aggregate for infrastructure projects at the Port of 
Dover and the Port of Ramsgate.  Five licences were issued between 1976 and 1998 to permit aggregate 
extraction from locations within North Goodwin Sands and South Goodwin Sands (i.e. extraction areas 
293/1, 304, 342, 352 and 365) totalling approximately 6.3 million m3 (The Crown Estate (TCE), feedback 
on draft IA material, 2011; in Balanced Seas, 2012a).  In addition, approximately 4 million m3 was dredged 
from Goodwin Sands for use as aggregate for the construction of the Channel Tunnel Terminal in 1988-
1990 (Boskalis Westminster, 2015). 
 
DHB’s track record of aggregate extraction from Goodwin Sands includes dredging in the 1970s to provide 
fill material for the construction of the Hoverport terminal in the Western Docks, and intermittent dredging 
of several million m3 aggregate (from Area 342 on the South Goodwin Sands; see Figure 1.3) between 
1984 and 1996 for land reclamation in the Eastern Docks.  
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1.4 Structure of this ES  

This ES documents the outcomes of the EIA process, as defined under the Marine Works (EIA) 
Regulations 2007 (as amended), and provides supporting information for the Marine Licence application.      
 
In addition, supporting information has been provided with regard to relevant requirements under the 
Water Framework Directive (WFD) (see Appendix 7.1 - Water Framework Directive Assessment).   
 
This ES has built on the information provided in the Scoping Report (DHB, 2015) and the MMO’s Scoping 
Opinion including the comments and opinions of the MMO’s consultees (Appendix 4.1). The consultation 
undertaken as part of the EIA process, which has also informed the scope of the EIA, is described in 
Section 4 - Consultation. 
 
This ES is presented in three volumes:  
 

• Volume I presents the Non-Technical Summary;  
• Volume II presents the results of the EIA; and  
• Volume III provides all referenced appendices to the EIA (this includes the technical reports that 

inform the baseline information and impact assessments).  
 
This document is Volume II.  Volume II comprises a number of sections which lead the reader through 
the EIA that has been undertaken.  The sections of Volume II are outlined below.   
 
Section 1 (this section) introduces the proposed scheme and the ES.     
 
Section 2 provides a full description of the proposed scheme.     
 
Section 3 describes the EIA process, including its legislative, planning and policy context.   
 
Section 4 outlines the consultation process to date and details the formal consultation that has taken 
place.   
 
Section 5 details the existing relevant nature conservation designations within the vicinity of the proposed 
scheme.  
 
Sections 6 to 16 concern the environmental receptors that could be affected by the proposed scheme 
and provides the following information:   
 

• Methodology and approach – the specific methodologies and approaches used to determine the 
potential impact of the proposed scheme on each receptor;  

• Overview of the baseline environmental conditions – a description and evaluation of the relevant 
environmental receptors and the data and / or information that is available for impact assessment 
purposes;  

• Identification and assessment of impacts – identification and assessment of the likely beneficial 
and adverse impacts that could arise as a result of the proposed scheme; and 

• Identification of any mitigation measures that may be necessary and the residual impacts 
predicted, together with any necessary monitoring. 



 
O p e n  

 
 

16 May 2016 VOLUME II  I&BPB2107R001D01 8  

 

 

Section 17 provides information on any within-project cumulative impacts and also the potential for 
cumulative impacts to result from the proposed scheme in combination with other proposed plans and 
projects.    
 
Section 18 sets out the findings and conclusions of the EIA and provides a summary of the mitigation 
measures proposed.   
 
Section 19 provides details of references used in this report.  Further supporting information is provided 
within Volume III Appendices. 
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2 Description of the Proposed Scheme   

2.1 Introduction  

DHB is proposing to dredge up to 2.5 million m3 of fine to coarse sand from South Goodwin Sands, 
located approximately 12km north east of the Port of Dover. The aggregate dredging will be undertaken 
using one or two trailing suction hopper dredgers (TSHDs) and the dredged material will be transported 
within the dredger(s) to the DWDR site in the Port’s Western Docks for use as fill material for land 
reclamation and, potentially, for berth construction works.   
 
The proposed dredge area is located on the western side of South Goodwin Sands (see Figure 2.1). It 
covers an area of 3.9km2 and extends south-westwards from the Kellet Gut channel along the western 
side of the South Calliper sandbank. The coordinates of the proposed dredge area are listed in Appendix 
2.1. Based on multibeam bathymetry data collected in July 2015 (EGS, 2015a) the depth range within the 
proposed dredge area ranges from -4.3m Chart Datum (CD) to -25mCD (see Figure 2.2).  

2.2 Exploration and Site Selection  

DHB has followed a systematic exploration and site selection process to identify the proposed dredge 
area, taking into account geological resource (i.e. aggregate) availability, environmental sensitivities and 
existing uses of the Goodwin Sands. This process is summarised below and detailed in Appendix 2.1. 

2.2.1 Exploration   

Drawing upon records of previous aggregate extraction, DHB identified an area on the South Goodwin 
Sands for exploration for a suitable aggregate resource.  Exploration was undertaken using geophysical 
and ecological survey techniques, and included the following surveys undertaken in summer 2015: 
 

 High resolution bathymetric survey using a multi-beam echo sounder (MBES) system to map 
bathymetry; 

 Sidescan sonar survey (100% coverage) to map sea bed features;  

 Sub-bottom profiler (seismic) survey to generate images of sub-bottom stratigraphy and 
structures; and  

 Ecological survey (based on a survey design approved by the Marine Management Organisation 
(MMO), Natural England and Cefas) to characterise benthic and epibenthic communities (see 
Section 8.3.1 and Appendix 8.1).  
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2.2.2 Site selection  

Following the exploration surveys, DHB undertook a site selection process to delineate the proposed 
dredge area. The site selection process incorporated data from the surveys described above and the 
following information sources: 
 

 Geographic Information System (GIS) mapping of Area 342, which was previously and 
successfully dredged by DHB (see Figure 1.1 in Appendix 2.1), against historic and current 
bathymetry data to understand how the sand bank system has evolved since the area was last 
dredged;    

 Historical Bathymetry Changes Study produced by HR Wallingford in (2008) to understand how 
the sand bank system has evolved over the last 30 years;  

 GIS constraints mapping to identify areas of ecological and socio-economic sensitivity (see Figure 
1.2 and Figure 1.3 in Appendix 2.1);  

 Goodwin Sands recommended Marine Conservation Zone (rMCZ) Selection Assessment 
Document (Balanced Seas, 2011) to identify areas of particular ecological sensitivity;  

 British Geological Society (BGS) sea bed sediment data, accessed via 
http://www.maremap.ac.uk/view/search/searchMaps.html; 

 UK Hydrographic Office (UKHO) bathymetry data incorporated into current Admiralty charts;  

 The Mineral Resources of the English Channel and Thames Estuary (BGS, 2013); and  

 Publicly available commercial fisheries baseline data obtained from the MMO and the KEIFCA.  
 

The conclusion of the site selection process is the proposed dredge area identified in Figure 2.1. 
Comparison of the Admiralty Chart bathymetry shown in Figure 2.1 and the survey bathymetry shown in 
Figure 2.2 shows that there are differences in charted depths and survey depths recorded in summer 
2015. In particular, it should be noted that the two small intertidal areas shown on the Admiralty Chart in 
Figure 2.1 (adjacent to the eastern boundary of the proposed dredge area) were not recorded in summer 
2015. 
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2.3 Geology  

During the geophysical survey of the exploration area three stratigraphic units were identified based on 
their seismic characteristics (EGS, 2015a): 
 

 Unit 1 – Recent sediment (sands); 
 Unit 2 – Infilled Palaeochannel; and 
 Unit 3 – Bedrock.  

 
Unit 1 is comprised of unconsolidated sandy sediments and is the unit which makes up the Goodwin 
Sands sandbank system. This is the stratigraphic unit being targeted by the proposed dredging scheme as 
the source of aggregate. The base of Unit 1 has been interpreted as upper Cretaceous chalk. This 
interpretation is consistent with BGS geological models of the area (EGS, 2015a). The Unit 3 chalk 
bedrock layer passes underneath the Unit 1 sediments that make up the Goodwin Sands sandbank 
system.  
 
Unit 2 is associated with what appears to be an infilled palaeochannel which locally affects the chalk by 
cutting across part of the proposed dredge area in an east-west direction (EGS, 2015a). Further 
investigation was undertaken by Wessex Archaeology as part of their review of geophysical survey data 
and confirmed this feature as a fluvial palaeochannel (see ES Section 14 - Archaeology and Historic 
Environment). 
 
The targeted aggregate comprises the sands overlying the palaeochannel, which cuts into the Cretaceous 
chalk bedrock. The proposed dredging scheme approach will not dredge through the sands as far as the 
underlying bedrock (see Section 2.4) and, therefore, will avoid dredging the prehistoric fill of the 
palaeochannel.   

2.4 Resource Thickness and Capping Layer  

Figure 2.3 shows the resource (sand) thickness (isopach) data produced using seismic sub-bottom 
profiler data from survey in July 2015. This data was ground truthed with vibrocore data from geotechnical 
survey undertaken in December 2015.  The resource thickness within the proposed dredge area ranges 
from 0.5-19m. The average resource thickness is 7.6m.  
 
Sediments will not be dredged down to underlying bedrock. In accordance with Marine Minerals Guidance 
1 (ODPM, 2002) and established industry practice, it is proposed that an average 0.5m layer of sediment 
will be left in place over the bedrock following completion of dredging. Leaving this sediment layer, which 
will match the pre-dredge sea bed surface substrate, will facilitate the re-colonisation and recovery of 
benthic communities (JNCC and Natural England, 2011). Consultation with the MMO has confirmed that 
this embedded mitigation measure would be a condition on a Marine Licence issued for the proposed 
dredging scheme.  
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2.5 Dredging Methodology  

The shallow water depths at the South Goodwin Sands will impose a restriction on the maximum draft of 
dredger (i.e. a TSHD) that can be deployed for the proposed dredging scheme. The dredging is planned to 
be undertaken by one or two dredgers, each with a hopper capacity of approximately 5,000m3, although 
the actual capacity will depend on the dredging contractor appointed and it is possible that larger dredgers 
up to a maximum capacity of 8,500m3 could be used. A precautionary approach has been built into this ES 
by using a dredger capacity of 8,500m3 for the sediment dispersion scenarios subject to numerical 
modelling assessments (see ES Section 6.4 – Modelling Techniques).  
  
A TSHD is designed to remove sediment from the sea bed through hydraulic suction whilst moving slowly, 
and to retain the dredged sediment on-board within a hopper. TSHDs are the standard type of dredger 
used in the UK marine aggregate dredging industry. A diagram of a typical TSHD is shown in Plate 2.1. A 
TSHD operates by lowering dredge gear (i.e. the drag head and suction pipe) to the sea bed, and using 
powerful suction pumps to draw water and sediment from the sea bed into the vessel’s hopper. Once in 
the hopper, the sediment settles and the excess water and fine suspended sediment is returned to the 
sea. Dredging removes approximately 30-50cm of the uppermost layer of sea bed sediment and results in 
shallow depressions in the sea bed that are 2-3m in width and up to 0.5m in depth (TCE, 2013). 
 
Due to fairly uniform physical nature of the dredged material, the dredging process will not require the 
screening of fine sediment fractions and, therefore, the material loaded and transported to the DWDR site 
for use will be ‘as-dredged’. In addition, hopper washing on site will not be required as the dredger(s) will 
arrive at Goodwin Sands with clean hoppers.  
 
Once the hopper is loaded, the dredger will transit under its own power to the DWDR construction site in 
the Port’s Western Docks where it will moor and discharge the aggregate into the reclamation area. The 
discharge of the aggregate was described and assessed under the T2 EIA and for the Marine Licence 
application for the DWDR scheme, and was consented through the Dover Harbour Revision Order 2012 
and the Marine Licence for the DWDR scheme (Licence number L/2016/00056/1). Therefore, the 
discharge of the aggregate at the reclamation site is not considered within this EIA.   
 
The dredger will be equipped with a Global Positioning System (GPS) to enable accurate positioning and 
dredging within the proposed dredge area. The dredger will also be fitted with an Electronic Monitoring 
System (EMS) which will record its position every 30 seconds during dredging operations. The data from 
the EMS system is monitored by the MMO and TCE to ensure the dredging operations will be undertaken 
within the licensed area. 
 
South Goodwin Sands is a dynamic and constantly changing environment. The dredging contractor will 
undertake a multibeam bathymetry survey of the entire proposed dredge area before and after each 
dredging stage (see Section 2.7 below). This survey work will identify any changes to the local 
bathymetry prior to and after dredging. If necessary, exclusion zones will be put in place around any new 
intertidal areas present within the proposed dredge area; although the need for such a measure is not 
anticipated due to the relatively short duration of the proposed dredging scheme (see Section 2.7). This 
would be required for operational purposes (i.e. to avoid the dredger grounding) and to ensure any new 
intertidal areas being used as haul-out sites by seals are avoided.  
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Plate 2.1  Diagram of a typical TSHD  

 

2.6 Dredging Depth and Modelling Scenarios  

The design of the dredging plans is on-going and the precise dredging depths within the proposed dredge 
area are not yet known. However, it is anticipated that the dredging depths will be within the 1-4m range, 
depending on how the appointed contractor plans to use the proposed dredge area.  
 
In the absence of this information, the following two dredge scenarios have been adopted for the purposes 
of the numerical modelling studies concerning coastal processes and hydrodynamics (see ES Section 6.4 
– Modelling Techniques); 
 

 Scenario 1 – dredging to a depth of 1.12m across the full proposed dredge area (see Figure 2.4); 
 Scenario 2 – dredging to a depth of 1.95m in the northern part of the proposed dredge area only, 

where the sand resource is deepest (see Figure 2.4).  
 
In accordance with established practice, the amount of material to be dredged has been increased by 60% 
(i.e. from 2.5Mm3 to 4Mm3) for the numerical modelling studies to provide a precautionary view of the 
potential effects of the dredge. Hence, both scenarios involve removal of approximately 4Mm3 of material, 
while leaving a layer of at least 0.5m of sand over bedrock after dredging to facilitate recovery of benthic 
communities (see Section 2.10.2).  
 
Scenario 1 was used for tidal flow, sediment dispersion and sediment transport (erosion and accretion) 
modelling as it provided the largest spatial extent of an effect on tidal currents. Both Scenarios 1 and 2 
were used for wave modelling. 
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Figure 2.4  Dredging scenarios adopted for the purposes of physical process modelling  

 
 

2.7 Dredging Programme and Cycles  

The dredging programme is required to tie into the DWDR scheme’s construction stages. At the time of 
preparing this Environmental Statement, it is anticipated that dredging will take place between September 
2017 and July 2019 in three stages corresponding to the relevant DWDR construction stages for which 
aggregate is required. The dredging will comprise up to 1Mm3 per stage, up to a total maximum for the 
project of 2,500,000m3. The design of the construction works for the DWDR scheme is in development 
and the programme for the corresponding dredging provided in Table 2.1 is indicative.  

Table 2.1  Indicative dredging programme 

Dredging stage   Project year  Estimated dredging timing Maximum volume 
(m3)of material to 
be dredged  

Maximum tonnage 
(t) of material to be 
dredged (based on 
a density of 1.5 
tonne/m3)    

Stage 1 2017 September-December 
2,500,000m3 3,750,000t Stage 2 2018 May-August  

Stage 3 2019  April-July  
 
Consultation with the MMO has confirmed that the inclusion of average annual tonnages is not appropriate 
for this application.  
 
Dredging will be undertaken 24 hours per day, seven days per week. The estimated dredging cycle is 
identified in Table 2.2. It is anticipated that a complete dredge cycle, comprising dredging to fill the hopper 
of the dredger(s), transit to the DWDR scheme location at the Western Docks, discharge of the aggregate 
and transit back to the dredging area at South Goodwin Sands, will take eight hours. Therefore, in good 
weather conditions it is anticipated that three dredging cycles will be completed in a 24 hour period.  
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Table 2.2 Indicative dredging cycle 

Cycle stage  Estimated duration  
Dredging at South Goodwin Sands to fill hopper  3 hours  
Transit to DWDR scheme location in Western Docks, Port of Dover  1 hour  
Discharge of aggregate  3 hours  
Transit to Goodwin Sands  1 hour 
Complete cycle  8 hours 

2.8 Vessel Transit Route  

The dredger(s) will transit directly between the proposed dredge area at Goodwin Sands to the DWDR 
scheme site at the Port’s Western Docks where the aggregate will be discharged into the reclamation 
area. The vessel transit route corridor is identified on Figure 2.5. Vessels and vessel transits will be 
subject to standard navigational safety measures to be implemented by the dredging contractor and DHB 
(see Section 12 – Commercial and Recreational Navigation).  

2.9 Zoning of the Proposed Dredge Area 

The Marine Minerals Guidance (MMG1) encourages zoning of aggregate dredging areas, stating that the 
intention is to minimise ‘the areas concurrently affected by dredging within Dredging Permissions’ (ODPM, 
2002). Zoning includes the provision of Active Dredge Zones (ADZ). ADZs represent the only areas where 
dredging is permitted within aggregate extraction areas at any given time, and are enforced by monitoring 
of EMS data. This zoning approach is used as a measure to reduce the environmental footprint of 
dredging operations and potential spatial conflict with other sea users (BMAPA, 2015a).  
 
DHB has consulted the MMO in relation to zoning. Due to the short duration of the proposed dredging 
scheme and the small size of the proposed dredge area (in relation to typical commercial aggregate 
dredging proposals). DHB is proposing not to implement ADZs.  

2.10 Best Practice and Mitigation Measures  

2.10.1 Exclusion zones  

Established best practice for marine aggregate dredging is to avoid any potential sensitive habitat, 
species, or archaeological features, through the establishment of exclusion zones (JNCC and Natural 
England, 2011). Exclusion zones are areas around the defined sea bed feature within which dredging is 
not permitted in order to prevent direct damage or disturbance. Exclusion zones may also incorporate a 
buffer around the feature as a precaution to mitigate any potential sediment deposition and smothering 
resulting from dredge plumes or to allow for small positional uncertainties. Seasonal restrictions may be 
introduced to avoid sensitive periods for species or habitat features. 
 
To reduce potential archaeological impacts, dredging operators observe a code of practice for marine 
aggregate dredging and the historic environment, developed jointly by BMAPA and Historic England 
(formerly English Heritage) (BMAPA and English Heritage, 2003). As part of this protocol, archaeological 
interests are reported and dredging exclusion zones are implemented around features of acknowledged 
archaeological importance. These features are identified through assessment of existing geophysical data 
and these may be reviewed as new data becomes available. Precautionary exclusion zones are 
implemented around any previously unreported wrecks which become apparent during the dredging 
activities, in consultation with Historic England and independent marine archaeological consultants.  
 
Exclusion zones and other mitigation measures in relation to archaeology are presented in ES Section 14 
– Archaeology and Historic Environment.  
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Further zoning can also mitigate the ecological impacts associated with aggregate dredging. Exclusion 
zones in relation to seals are presented in ES Section 10 – Marine Mammals.  

2.10.2 Maintaining a layer of sediment 

A mitigation measure to aid the recolonisation and recovery of benthic communities is to leave the sea 
bed post-dredging in a similar physical condition to that before dredging (JNCC and Natural England, 
2011). To enable this, sediment is not dredged down to the underlying bedrock, but instead a 0.5m 
(average) layer of sediment is left after the completion of dredging. As discussed in Section 2.4, DHB 
propose to implement this mitigation measure as part of the proposed dredging scheme.  

2.10.3 Interactions with other sea users 

Dredging activity has the potential to interact with other users of the sea, including fishermen and 
navigators. BMAPA, MMO and TCE have developed an Operational Code of Practice to minimise 
operational conflicts between aggregate dredging vessels and fishing vessels/activity (BMAPA, 2015b). 
This code defines best practice for communication between marine aggregate operators and fisheries 
interests both in advance of dredging operations commencing and while dredging operations are taking 
place. DHB and its dredging operator will adhere to this Code of Practice as part of the proposed dredging 
scheme. 
 
A Fisheries Liaison Officer (FLO) will be appointed during the dredging scheme to facilitate communication 
between the project and commercial and charter fishermen. Although an ADZ approach is not proposed 
for the proposed dredging scheme, dredging plans and timings would be made available to fishermen 
through the FLO.   
 
DHB and its dredging contractor will adhere to the MCA Guide To Good Practice For Ensuring Navigation 
Safety During Aggregate Dredging Operations (MCA, 2012). Further mitigation measures in relation to 
navigation and other users of the sea are presented in ES Section 12 – Commercial and Recreational 
Navigation and ES Section 15 – Other Human Activities.  

2.11 Consideration of Alternatives  

The EIA process requires developers to consider alternatives to their proposed projects.  
 
In the case of the proposed dredging scheme, DHB’s consideration of alternatives is focussed on 
alternative sources of the aggregates required to provide the volume and type of construction materials 
required by the DWDR scheme. 
 
This consideration of alternatives is summarised below and detailed in Appendix 2.2.  
 
Goodwin Sands is DHB’s preferred source of aggregates due to the successful track record of extraction 
and use of aggregates by DHB, the proximity to the DWDR site, the environmental advantages in relation 
to alternatives, and the lower cost relative to other commercial sources. 
 
Three generic sources of aggregates were identified as potential alternative sources to supply aggregates 
to the DWDR scheme, and subsequently screened for their potential viability as reasonable and relevant 
alternative sources of aggregates for the DWDR scheme. These were: 
 

 Land based aggregate sources including quarries and pits; 
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 Marine based aggregate sources including licensed aggregate extraction areas and the beneficial 
(re)use of dredged material arising from capital and/or maintenance dredging sources; and 

 Recycled and secondary materials including waste materials such as construction and demolition 
wastes and deposited dredged material. 

 
Initial assessment screened out recycled and secondary materials from further consideration as this 
alternative was considered to be unable to provide the necessary size and quantities of materials required 
for the DWDR scheme. 
 
The remaining alternatives screened in for further assessment were considered in relation to the following 
assessment criteria: 
 

 Environmental sustainability in the form of: 
o energy consumption due to extraction and processing; and 
o energy consumption due to transport; 

 Environmental impacts in the form of traffic, air quality, noise, etc. 
 
Environmental sustainability was chosen as the principal assessment criterion used to consider the 
alternative land based and marine based sources of aggregates in relation to the preferred source of 
aggregates because it facilitates a direct and quantifiable comparison between the alternative and 
preferred sources of aggregates through calculations of the energy consumed due to aggregate extraction 
at the alternative sources and aggregate transport between the alternative sources and the DWDR 
scheme at Dover Harbour. 
 
On the basis of the potential energy consumed, it was concluded that: 
 

 The environmental sustainability of aggregate extraction from land based sources (i.e. quarries 
and pits) and marine based sources (i.e. other aggregate extraction areas and maintenance 
and/or capital dredging) is similar to the environmental sustainability of aggregate extraction from 
the preferred option (i.e. aggregate extraction from Goodwin Sands); and 

 The environmental sustainability of aggregate transport by road and rail from alternative land 
based sources (i.e. quarries and pits) is less acceptable than the environmental sustainability of 
aggregate transport by sea from alternative marine based sources (i.e. other aggregate extraction 
areas and maintenance and/or capital dredging) and the preferred option (i.e. aggregate 
extraction from Goodwin Sands); 

 The environmental sustainability of aggregate transport by sea from alternative marine based 
sources (i.e. other aggregate extraction areas and maintenance and/or capital dredging) is less 
acceptable than the environmental sustainability of aggregate transport by sea of the preferred 
option (i.e. aggregate extraction from Goodwin Sands) – this is due to the alternative marine 
based sources being situated at greater distances from Dover Harbour than the preferred option. 

 
Overall, the consideration of alternatives assessment ultimately identified no reasonable alternative 
sources of aggregates (compared to the preferred source at Goodwin Sands) in terms of known 
geotechnical properties, readily available quantities, and readily available supply times in relation to the 
construction requirements of the DWDR scheme. In addition, no geographically closer sources of 
aggregates were identified and, therefore, the alternatives are considered less environmentally 
sustainable, particularly in terms of energy consumption due to aggregate transport, and are less 
environmentally acceptable in terms of impacts associated with air quality and noise emissions. 
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3 Legislation, Planning and Policy Context and EIA Process 

3.1 Legislative Requirements for EIA  

3.1.1 The Marine and Coastal Access Act 2009 

The proposed scheme requires a Marine Licence in accordance with Part 4 of The Marine and Coastal 
Access Act (MCAA) 2009. 
 
The MCAA provides a framework for the marine licensing system for licensable activities below the level 
of Mean High Water Spring (MHWS) tides.  Licensable activities include construction, removal and 
dredging works and, therefore, include the aggregate extraction works associated with the proposed 
scheme. 
 
The Management Organisation (MMO) is the determining authority for Marine Licence applications for 
licensable activities in England and, therefore, is the determining authority for the proposed scheme 

3.1.2 The Marine Works (Environmental Impact Assessment) Regulations 2007 
(as amended) 

The proposed scheme requires EIA in accordance with the Marine Works (Environmental Impact 
Assessment) Regulations 2007 (2007 Regulations), as amended by The Marine Works (Environmental 
Impact Assessment) (Amendment) Regulations 2011.  These Regulations (as amended) transpose the 
provisions of Council Directive 85/337/EEC on the assessment of the effects of certain public and private 
projects on the environment (the ‘EIA Directive’) into English (and Welsh) law in relation to licensable 
activities under the MCCA.  They implement a legal requirement on the MMO that EIA be undertaken for 
certain types of licensable activities and that an Environmental Statement (ES) accompanies the Marine 
Licence application. 
 
DHB submitted an EIA screening request to the MMO in July 2015.  The MMO determined that the 
proposed scheme (described in Section 2) be subject to EIA under the Regulations (as amended). The 
MMO’s EIA screening opinion is provided in Appendix 4.1.  
 
This report – the Goodwin Sands Aggregate Dredging Environmental Statement – is the ES prepared for 
the Marine Licence application for the proposed scheme. 

3.2 Other Consents for the Proposed Scheme 

3.2.1 Exploration and option and production agreements with TCE 

The Crown Estate (TCE) owns the majority of the mineral rights to the seabed extending to the edge of 
the UK continental shelf and issues consents for non-exclusive sampling and licences for aggregate 
extraction.  
 
In March 2015, DHB submitted an application to TCE for a Single Negotiated Area Agreement, which is 
the first step in agreeing permission to dredge aggregates for a single use for a limited time period (i.e. 
aggregate extraction for the construction of the DWDR scheme).  DHB subsequently finalised the Single 
Negotiated Area Agreement and associated Exploration and Option Agreement with TCE and agreed a 
Production Agreement, which will serve to grant permission for aggregate dredging (subject to a Marine 
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Licence being in place).  TCE has confirmed that the proposed dredge area at South Goodwin Sands will 
be named Area 521. 

3.3 Other Relevant Legislation 

3.3.1 The Conservation of Species and Habitats Regulations 2010 

The Conservation of Species and Habitats Regulations 2010 (the Habitats Regulations) transposes 
Council Directive 92/43/EEC on the conservation of natural habitats and of wild flora and fauna (the 
‘Habitats Directive’) into UK law.  In accordance with Section 61 of the Habitats Regulations, an 
Appropriate Assessment (AA) is required for any plan or project, not connected with the management of a 
European site, which is likely to have a significant effect on the site either alone or in combination with 
other plans and projects.  European sites comprise Special Protection Areas (SPAs), as designated under 
Council Directive 79/409/EEC (the Wild Birds Directive), or Special Areas of Conservation (SACs), as 
designated under Council Directive 92/43/EEC (the Habitats Directive).  An AA is also required as a 
matter of government policy for potential SPAs, candidate SACs and listed Ramsar sites for the purpose 
of considering development proposals affecting them (ODPM, 2005). 
 
Should a plan of project, either alone or in combination with other plans or projects, be deemed to have a 
Likely Significant Effect (LSE) on any European sites (or it cannot be determined that there would not be a 
significant effect), then an AA must be undertaken by the competent authority(ies) assessing the potential 
implications of the plan or project in view of the conservation objectives of the sites, in accordance with 
Article 6 of the Habitats Directive and with advice from Natural England.  This takes the form of a Habitats 
Regulations Assessment (HRA) (which would firstly encompass the LSE test and then, should an LSE be 
determined, provide information for AA). 
 
LSE screening was undertaken for the proposed scheme as part of the EIA scoping phase, with the 
results presented in the Scoping Report (DHB, 2015).  This LSE screening assessment reached the 
preliminary conclusion that the proposed scheme would not have a LSE on the conservation interest of 
internationally designated sites and, therefore, a HRA would not need to be undertaken.  Further 
consultation was undertaken with Natural England and further information was provided to Natural 
England via a Discretionary Advice Service (DAS) request.  In their DAS response, Natural England 
confirmed that no HRA is required for the proposed scheme.  Natural England’s response is provided at 
Appendix 3.1.   

3.3.2 The Wildlife and Countryside Act 1981 (as amended) 

Under the terms of Section 28(4)b of the Wildlife and Countryside Act 1981, as amended by Schedule 9 to 
the Countryside and Rights Of Way Act (CROW) 2000, any operations within, or adjacent to, a Site of 
Special Scientific Interest (SSSI) require consent from Natural England.  Approval under Section 28 of the 
Wildlife and Countryside Act 1981 (as amended by the CROW Act 2000) is normally included in Natural 
England’s overall advice regarding the requirement (or otherwise) for an Appropriate Assessment (AA) 
under the Habitats Regulations. 
 
The Wildlife and Countryside Act and the CROW Act are amended by the Natural Environment and Rural 
Communities (NERC) Act 2006. For example, the NERC Act has extended the CROW Act conserving 
biodiversity duty to public authorities including public bodies and statutory undertakers, which includes 
DHB. Under Section 40: a public authority must, in exercising its functions, have regard, so far as is 
consistent with the proper exercise of those functions, to the purpose of conserving biodiversity.     
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3.3.3 The Water Environment (Water Framework Directive) (England and Wales) 
Regulations 2003 

The Water Environment (Water Framework Directive) (England and Wales) Regulations 2003 transpose 
Council Directive 2000/60/EC on establishing a framework for the community action in the field of water 
policy (the ‘Water Framework Directive’ (WFD)) into English (and Welsh) law. These Regulations provide 
for the implementation process of the WFD from designation of all surface waters (rivers, lakes, 
transitional (estuarine) and coastal waters and groundwaters) as waterbodies through to achieving good 
ecological status by 2015.  Unlike the Habitats Directive, which applies only to designated sites, the WFD 
applies to all English and Welsh waterbodies, including those that are man-made.  
 
The consideration of the proposed scheme under the WFD will, therefore, need to be applied to all WFD 
water bodies that could be impacted by the proposals. The WFD specifies the factors, referred to as 
quality elements, which must be used in determining the ecological status or ecological potential and the 
surface water chemical status of a surface waterbody.  
 
The WFD compliance assessment for the proposed scheme is provided in Appendix 7.1.  

3.3.4 The Bathing Water Regulations 2013 

The Bathing Water Regulations 2013 transpose Council Directive 2006/7/EC concerning the management 
of bathing water quality (the ‘revised Bathing Water Directive’) into UK law and reporting commenced in 
2015.  The key features of the revised Bathing Water Directive include more stringent water quality 
standards and increased provision of public information.  Compliance is measured using two 
microbiological parameters, Escherichia coli (e-coli) and intestinal Enterococci, and bathing waters are 
classed as either poor, sufficient, good or excellent. The revised Bathing Water Directive requires all 
bathing waters to be classed as at least ‘sufficient’. It is not anticipated that the proposed scheme will 
release microbiological contaminants into the water during dredging at Goodwin Sands and affect bathing 
waters along the Kent coast.  However, the Environment Agency requires the consideration of any risk to 
the bathing waters by a visible plume associated with the resuspension of sediments. This risk is 
considered in Section 7.  

3.4 Marine Planning & Policy Context 

3.4.1 UK Marine Policy Statement 

The MCAA and Marine Works (EIA) Regulations (as amended) are supported by policy presented in the 
UK Marine Policy Statement (MPS) (HM Government, 2011). The MPS provides the policy framework for 
preparing marine plans and taking decisions affecting the marine environment. The MPS is intended to 
contribute to the achievement of sustainable development in the UK marine area, including the 
sustainable use of marine resources and strategic management of marine activities such as energy 
generation, nature conservation, fishing, recreation and tourism. 
 
The MPS identifies that marine aggregates contribute to economic development and energy security 
through provision of fill for major coastal infrastructure projects; for example ports, renewable energy and 
nuclear energy projects.  The MPS stipulates that the extraction of marine aggregates should continue to 
the extent that this remains consistent with the principles of sustainable development, recognising that 
marine aggregates are a finite resource, and in line with the relevant guidance and legislation. 
 
The MPS recognises that marine aggregates contribute to diversity of supply and deliver high quality 
aggregate into the centre of areas of high demand with minimum disruption.  The MPS states that marine 
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plan authorities should, as a minimum, make provision within marine plans for a level of supply of marine 
sand and gravel that ensures that marine aggregates contribute to the overarching Government objective 
of securing an adequate and continuing supply to the UK market for various uses. 
 
The MPS recommends that marine plan authorities and decision makers should base decisions on 
sustainability criteria and should take into account: 
 

 The existing seabed within the marine plan area that is currently being dredged; 
 Offshore movement of aggregates (i.e. supply between regions & exports); 
 The importance of meeting regional and national needs, beach replenishment and contract fill; 

and 
 The need to safeguard reserves for future extraction (HM Government, 2011). 

3.4.2 Marine plans 

The MCAA requires all public authorities taking authorisation or enforcement decisions that affect or might 
affect the UK marine area to do so in accordance with the MPS, unless relevant considerations indicate 
otherwise (HM Government, 2011).  Once adopted, marine plans will have the same effect on 
authorisation or enforcement decisions in the UK marine area as the MPS, including the requirements and 
conditions attached to authorisations and the enforcement action that would be taken to ensure 
compliance. 
 
The MCAA divides the UK marine area into planning regions with an associated plan authority responsible 
for preparing plans for their region.  In England, the MMO is the planning authority and the inshore and 
offshore waters have been split into 11 plan areas.  The East Inshore and East Offshore areas were the 
first to be selected for marine planning, and the MMO is aiming to deliver two plans every two years 
(MMO, 2014a). 
 
Goodwin Sands and Dover Harbour are located within the South East Inshore plan area.  The process for 
developing the South East Inshore Marine Plan has not yet commenced; however the MMO is aiming to 
have all marine plans in place by 2021 (MMO, 2014b). 
 
The proposed scheme is considered to be compatible with the objectives of the MPS as the evidence 
presently available (prior to the project specific EIA) indicates that marine communities present in the 
dynamic Goodwin Sands environment would be expected to recover quickly following disturbance (Hill et 
al., 2011). In addition the material will be used for a consented scheme, which has been subject to an EIA 
and consenting process which scrutinised the scheme’s environmental impact and sustainability. The EIA 
for the proposed Goodwin Sands dredging has considered in detail the proposed scheme in the context of 
all relevant plans and policies. 
 
During the Balanced Seas regional Marine Conservation Zone project TCE and the British Marine 
Aggregate Producers Association (BMAPA) identified Goodwin Sands as containing a highly significant 
and strategically important aggregate resource for coastal defence, coastal development and construction 
(Balanced Seas, 2012a). 

3.4.3 South Marine Plan Habitats Regulations Assessment  

The Exploration Agreement with TCE (see Section 3.2.1) states the following; 
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‘the Grantee shall have due regards to any relevant issues highlighted within the Marine Management 
Organisation’s report, entitled South Marine Plans Habitats Regulations Assessment: Pre-Screening 
Review’.  
 
The South Marine Plans HRA: Pre-Screening Review has been reviewed for issues which could be 
relevant to the proposed scheme (including the EIA process and corresponding Marine Licence 
application).  Although the proposed scheme is situated outside the South Marine Plans area, it is located 
within the 100km buffer HRA Screening Zone applied for the South Marine Plans HRA Pre-Screening 
Review. The 100km buffer zone incorporates a number of the Special Protection Areas (SPAs), Special 
Areas of Conservation (SACs) and Ramsar sites considered in this EIA in Section 5 – Nature 
Conservation Designations and Section 11 – Ornithology.  
 
As identified in Section 3.3.1, Natural England has confirmed that a HRA will not be required for the 
proposed scheme (see Section 5.8) and, therefore, it is concluded that no further consideration of the 
South Marine Plans HRA: Pre-Screening Review is required.  

3.4.4 Marine Minerals Guidance 

Marine Mineral Guidance 1 (MMG1): Extraction by Dredging from the English Seabed (DCLG, 2006a) 
MMG1 provides a statement of the Government’s policies on the extraction of marine sand and gravel. 

3.4.5 Marine licensing guidance for dredging  

Marine Licensing Guidance No. 3 Dredging, Disposal & Aggregate Dredging Guidance (Defra, 2011) 
details dredging, disposal and aggregate dredging application types, applicable exemptions, and also 
identifies where there are likely to be other consents or permissions that may be required.  

3.5 The EIA Process 

3.5.1 Overview 

This document – the Goodwin Sands Aggregate Dredging Environment Statement - has been prepared in 
accordance with the EIA provisions of the Marine Works (EIA) Regulations 2007 (as amended) and the 
EIA Directive.   
 
EIA is a tool for systematically examining and assessing the potential impact of development on the 
environment.  It provides a process for examining the environmental consequences of development and 
informing development control decisions (e.g. Marine Licence decisions) before decisions and made and 
development is undertaken.  A summary of the EIA process is provided in Table 3.1. 

Table 3.1   Summary of the EIA process 

Stage Task Aim / Objective 
Work / Output 

(Examples) 

Screening Submission of 
Screening 
Request(s) 

To formally confirm an EIA is 
required, define the route for EIA 
and the lead responsible 
authority(s). 

Establish appropriate 
level of information on 
proposals and approach 
to inform authorities’ 
consideration of 
Screening Request.  

Scoping Study Environmental 
Scoping Report 

To identify the available information, 
data gaps and potentially significant 
effects of the development proposal.  

Preliminary consultation 
with key consultees. 
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Stage Task Aim / Objective 
Work / Output 

(Examples) 

(ESR) Engage with regulators and 
stakeholders.  

Determine specialist 
studies required (e.g. 
overwintering bird 
surveys, benthic 
surveys). 

ES Consultation Consult with statutory and non-
statutory organisations with an 
interest in the area. 

Obtain local knowledge, 
information and views. 

Primary Data 
Collection 

To identify the baseline / ambient / 
background / existing environment. 

Background survey 
reports (noise data; bird 
counts, etc.). 

Specialist 
Studies 

To further investigate, as necessary, 
those environmental parameters 
that may be subject to potentially 
significant effects. 

Specialist reports 
(benthic environment, 
archaeology, etc.). 

Impact 
Assessment 

To evaluate the baseline 
environment in terms of sensitivity 
and vulnerability. 

To evaluate and predict the impact 
(i.e. magnitude) upon the baseline. 

To assess the resultant effects of 
the above impacts (i.e. determine 
significance). 

Series of significant 
adverse and beneficial 
impacts. 

Mitigation 
Measures and 
monitoring 
requirements 

To identify appropriate and 
practicable mitigation measures and 
derive any residual impacts. To 
determine the requirement for any 
monitoring studies to determine 
actual effects or monitor 
effectiveness of mitigation 
measures. 

The provision of 
solutions to adverse 
impacts (e.g. sensitive 
scheduling to avoid noise 
impacts, definition of 
mitigation / 
compensation habitat). 

Feedback into the design 
process, as applicable. 

ES Reporting Production of the ES in accordance 
with the EIA Guidance under 
applicable legislation and suitable 
for consents, licences, etc. 

ES. 

3.5.2 Impact assessment  

EIA provides an assessment of the impacts on sensitive receptors as a result of the effects of a 
development upon the environment. The terms ‘effects’ and ‘impacts’ have, in the past, been used 
interchangeably, but they are in fact different and one drives the other.  Effects are measurable physical 
changes in the environment (e.g. volume, time and area) that are set in motion as a consequence of a 
particular development or activity.  Effects do not impact all receptors, as some receptors are not always 
sensitive to them.  Effects can be classified as primary (e.g. the physical presence of a built element of the 
development) or secondary (e.g. increase in erosion due to a change in the rate of discharge of surface 
water). 
 



 
O p e n  

 
 

16 May 2016 VOLUME II  I&BPB2107R001D01 28  

 

 

Impacts consider the possible changes to potentially sensitive receptors as a result of an effect.  Impacts 
can be classified as direct or indirect, permanent or time-limited and beneficial or adverse. 
 
The relationship between effects and impacts is not always straightforward.  For example, a secondary 
effect may result in both a direct and indirect impact on a single receptor.   
 
The impact assessment framework used in this ES is based on the ‘source-pathway-receptor’ conceptual 
model process used to provide a systematic and auditable approach to understanding the potential for 
effects to arise, the spatial extents of the effect-receptor interactions, impact pathways, and potential 
impact significance.  The conceptual ‘source-pathway-receptor’ model is effective in the identification of 
potential effects and the means by which these can manifest themselves on the receiving environment 
and its sensitive receptors. 
 
The term ‘source’ describes the origin of potential effects (e.g. construction activities) and the term 
‘pathway’ describes the means (e.g. through air, water, or ground) by which the effect reaches the 
receiving sensitive ‘receptor’ (e.g. terrestrial habitats, archaeology and human receptors). If the source, 
pathway or receptor is absent, no linkage exists and thus there will be no potential for an impact to 
manifest. 

3.5.3 Definition of impact significance  

The potential impacts of the proposed scheme have been assessed using a technique that considers the 
significance of the impact based on a number of individual, but interrelated, components.  For the 
purposes of the EIA process, a significant change (or effect) has been determined as one where the 
predicted net impact of the activity or process would exceed the normal variation in baseline conditions 
without the scheme. 
 
For each effect, the assessment identifies receptors within the study area that are sensitive to that effect 
and implements a systematic approach to understand the impact pathways and the level of impacts on 
given receptors.  The process considers the following: 
 

 The sensitivity of a receptor to the effect; 

 The value of a receptor; 

 The magnitude of the effect; 

 The probability that an effect-receptor interaction will occur; and 

 The determination and (where possible) qualification of the level of impact on a receptor, 
considering the probability that the effect-receptor interaction will occur, the spatial and temporal 
extents of the interaction and the significance of the resulting impact. 

 
The definition of significance involves consideration, through data analysis, consultation and experience, 
of a number of indicators relating to the potential impact.  These are listed and explained in the following 
sections. 

3.5.4 Sensitivity of the receptor 

All receptors will exhibit a greater or lesser degree of sensitivity to the changes brought about by the 
proposed scheme, and defining receptor ‘sensitivity’ facilitates a transparent and robust impact 
assessment.  For the purposes of this ES, the sensitivity of a receptor is considered to be a function of its 
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capacity to accommodate change and its ability to recover if it is affected, and is defined by the following 
factors: 
 

 Tolerance – capacity of a receptor to endure continued subjection to physical or chemical 
changes or influences without adverse reaction or alteration of fundamental characteristics; and 

 Recoverability – whether the receptor has the capacity to recover from an effect and what time is 
needed to restore the fundamental characteristics of the receptor. 

 
The overall sensitivity of a receptor is a composite of all or some of these factors (where relevant). In order 
to help define the sensitivity of a receptor, the criteria presented in Table 3.2 have been adopted in this 
ES and the conclusions reached regarding the sensitivity of receptors have been presented in the 
baseline sections of each relevant section of this ES. 

Table 3.2 Generic guidelines used in the determination of receptor sensitivity  

Sensitivity  Description 

High 
Receptor has a limited capacity or no capacity to accommodate physical or 
chemical changes or influences and limited or low capacity to recover from effects. 

Medium 
Receptor has a limited capacity to accommodate physical or chemical changes or 
influences but moderate potential to recover from effects. 

Low 
Receptor has a moderate capacity to accommodate physical or chemical changes 
or influences and good recoverability potential. 

Negligible 
Receptor is generally tolerant of and can accommodate physical or chemical 
changes or influences. Receptor has a high potential to recover from effects.  

3.5.5 Receptor value 

For the purposes of this ES, the value or potential value of a receptor is considered to be a function of a 
range of factors (e.g. biodiversity value, social/community value, and economic value), and can be 
determined within a defined geographical context. For example, the following hierarchy to describe value 
is recommended by the Institute of Ecology and Environmental Management (IEEM) (2006) with respect 
to ecological receptors: 
 

 International; 

 UK; 

 National (i.e. England / Northern Ireland / Scotland / Wales); 

 Regional; 

 County (or Metropolitan - e.g. in London); 

 District (or Unitary Authority, City, or Borough); and 

 Local or Parish 

The criteria presented in Table 3.3 have been adopted in this ES and the conclusions reached regarding 
the value of receptors has been presented in the baseline sections of each relevant environmental topic. 
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Table 3.3 Generic guidelines used in the determination of receptor value  

Value Description 

High 

Receptor possesses key characteristics which contribute significantly to the 
distinctiveness, rarity and character of the resource, is of high importance and rarity that 
is national and/or international in scale, and has limited potential for substitution / 
replacement. 

Medium 

Receptor possesses key characteristics which contribute to the distinctiveness and 
character of the resource, is of medium importance and rarity that is regional in scale 
(e.g. designated sites such as County Wildlife sites (CWSs), Regionally Important 
Geological sites, Grade II Listed Buildings, Local BAP, etc.), and has limited potential 
for substitution / replacement. 

Low 
Receptor possess characteristics which are locally distinctive only, are of low to 
medium importance and rarity that is local in scale (e.g. designated sites such as Local 
Nature Reserves (LNRs)), and potentially can be substituted / replaced. 

Negligible 
Receptor characteristics do not make a significant contribution to local character or 
distinctiveness, and are of very low importance and rarity, are not designated, and are 
easily substituted / replaced. 

3.5.6 Magnitude of the effect 

For the purposes of this ES, the magnitude of an effect is considered in relation to the following four 
factors: 
 

 Extent – the area over which an effect occurs (i.e. local, regional, national and international); 

 Duration – the time for which the effect occurs (i.e. part or all of the project duration or longer 
(temporary or permanent)); 

 Frequency – how often the effect occurs (i.e. does it only occur once or regularly throughout the 
project and potentially beyond); and 

 Severity – the degree of change relative to existing environmental conditions. 

In order to help define the magnitude of effect, the criteria presented in Table 3.4 have been adopted for 
the purposes of this EIA.  While this table provides guidelines of a generic nature, it should be noted that 
more specific guidelines in relation to the magnitude of effect have been adopted for the topics assessed, 
where appropriate. 
 

Table 3.4 Generic guidelines used in the determination of the magnitude of effect  

Magnitude Description 

High 

Loss of resource and / or integrity of the resource; partial loss of or damage to key characteristics, 
features or elements (Adverse).  Permanent / irreplaceable change, which is likely to occur. 

Improvement to, or addition of, key characteristics, features or elements of the resource; improvement 
of attribute quality (Beneficial). 

 

Medium 

Minor loss of, or alteration to, one (maybe more) key characteristics, features or elements; 
measurable change in attributes, quality or vulnerability (Adverse).  Long-term though reversible 
change, which is likely to occur. 

Minor improvement to, or addition of, one (maybe more) key characteristics, features or elements of 
the resource; minor improvement to attribute quality (Beneficial). 



 
O p e n  

 
 

16 May 2016 VOLUME II  I&BPB2107R001D01 31  

 

 

Magnitude Description 

Low 

Very minor loss of, or alteration to, one (maybe more) key characteristics, features or elements; 
noticeable change in attributes, quality or vulnerability (Adverse).  Short- to medium-term though 
reversible change, which could possibly occur. 

Very minor improvement to, or addition of, one (maybe more) key characteristic, feature or element; 
very minor improvement to attribute quality (Beneficial). 

Negligible 

Temporary or intermittent very minor loss of, or alteration to, one (maybe more) characteristic, feature 
or element; possible change in attributes, quality or vulnerability (Adverse).  Short-term, intermittent 
and reversible change, which is unlikely to occur. 

Possible very minor improvement to, or addition of, one (maybe more) characteristic, feature or 
element; possible improvement to attribute quality (Beneficial). 

3.5.7 Probability that an effect-receptor interaction will occur 

The probability of an effect occurring (i.e. an effect-receptor interaction) has also been considered in the 
assessment process; capturing the probability that the effect will occur and also the probability that the 
receptor will be present.  For example, the magnitude of the effect and the sensitivity of the receptor may 
have been established, and it may be highly probable that the effect will occur; however, the probability 
that the receptor will be present at the same time is a further consideration. The probability of an effect 
occurring is presented within the text of the assessment for each receptor. 

3.5.8 The determination of impact significance 

The significance of an impact is determined by combining the predicted magnitude of the effect with the 
sensitivity and/or value of the receptor; for example, as defined in Table 3.5.  The significance is then 
linked with the probability of the impact occurring.  
 
Conclusions of significance carry a degree of subjectivity as they are based on expert judgement 
regarding the effect-receptor interaction that occurs and on the data that is available.  The role of expert 
judgement in EIA was acknowledged in the following scoping response comment from Natural England; 
 
‘Statements and conclusions included in the ES should be supported by recent empirical evidence or 
scientific publications. If it is necessary to make conclusions based on expert judgements this should be 
clearly described and discussed in the text.’  
 
As such, impact statements within this ES are qualified and limitations in data and confidence levels are 
also discussed where appropriate.  
 

Table 3.5  Example matrix for the determination of impact significance  

Magnitude 
Value and/or Sensitivity of Receptor 

Negligible Low Medium High 

Negligible Negligible Negligible Minor Minor 

Low Negligible Minor Minor Moderate 

Medium Minor Minor Moderate Major 

High Minor Moderate Major Major 
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In the context of the EIA Regulations, ‘significant impacts’ are taken to be those of moderate or major 
significance (as defined above); albeit that appropriate mitigation, where available, should be sought for all 
impacts. 
 
It should be reiterated that, although this section sets out the overall approach adopted for this EIA (using, 
for example, magnitude and sensitivity to determine the level of impact), individual sections (i.e. Sections 
6 to 16) may take their own approach where industry standard methodologies are appropriate or another 
approach has been agreed with the relevant regulator.  Where a different approach is taken, this is 
explained in the methodology section of the section in question. 
 
The different levels of impact significance are underpinned by the definitions presented in Table 3.6. 

Table 3.6 Terminology for classifying and defining impact significance  

Significance Definition 

Major beneficial  The activity / effect is expected to lead to a significant benefit, or a series of smaller long-
term benefits that would lead to a potential large-scale benefit. In addition, significant 
cumulative and indirect benefits are likely within and outside the study area. 

Moderate beneficial  The activity / effect is likely to lead to a significant localised improvement or benefit or to 
a minor benefit on the larger regional or national scale. 

Minor beneficial  The activity / effect is likely to lead to a moderate benefit, or a significant benefit of local 
scale. The benefits may be short-term, large-scale or long-term and localised in scale. 
Where short-term benefits occur, they are less likely to be reversible. 

No impact The activity / effect is not likely to have any beneficial or adverse impacts either in the 
short or long-term. A neutral impact arises when there is a fair degree of certainty that no 
beneficial or adverse impact is predicted. 

Negligible  The activity / effect is likely to lead to a change, however, its scale or magnitude is such 
that it is difficult to determine in comparison to existing conditions occurring cumulatively 
or above background levels. 

Minor adverse  The activity / effect is likely to lead to a moderate effect on an environmental parameter 
in the short-term, or a significant impact in a localised area. The impact may be short-
term, large-scale, or long-term and localised in scale. The impact may have limited 
cumulative and indirect impacts within the study area 

Moderate adverse  The activity / effect is likely to lead to a significant loss or disturbance which is 
irreversible, or to a minor adverse effect on the larger regional or national scale. 

Major adverse  The activity / effect could threaten specific assets already under threat, and the effects 
would be hard to reverse, such that irreversible loss could occur or a significant 
magnitude or area/asset is affected. Indirect impacts may extend outside the study area. 
Where an activity/effect occurs on or extends to a regionally, nationally or internationally 
important asset, a major adverse impact is expected unless otherwise shown. 

3.6 Mitigation 

Mitigation measures have been proposed for potentially significant adverse impacts rated as major and 
moderate.  Where they are relevant, available and practical, mitigation measures have been proposed for 
potential adverse impacts rated as minor and negligible.  The mitigation measures put forward in this ES 
seek to be proportionate to the scale of the impact predicted, as well as being practical in terms of 
implementation and effective in reducing the potential impact.  The mitigation measures in this ES have 
been discussed and agreed, where possible, with the relevant regulatory authorities and stakeholders. 
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‘Mitigation through design’ is an important factor in ensuring that the environmental impacts of a proposed 
scheme are minimised.  Through the development of the proposed scheme, and the iteration of the 
engineering and environmental impact studies, mitigation has been built into the design of the proposed 
scheme.  This mitigation is described in Section 2 - Description of the Proposed Scheme and the 
impact assessment has been undertaken based on the mitigated (through design) scheme.  Where the 
potential for significant impacts remains, further issue-specific mitigation measures are defined. 
 
Whilst mitigation for minor or negligible impacts may not be specifically defined as a matter of course, 
industry standard or ‘embedded’ mitigation often applies in these cases (and is set out herein).  It is also 
recognised that minor and negligible impacts could become significant when considered cumulatively with 
other pressures on a receptor and, in this event, mitigation may be required. 

3.7 Monitoring 

Appropriate monitoring has been identified and recommended in this ES in order to check that mitigation 
measures are successful in reducing potentially significant adverse impacts or to address uncertainty with 
respect to potentially significant impacts. 

3.8 Residual Impacts 

Where mitigation measures are identified, the significance of the residual environmental impact (i.e. the 
post-mitigation impact) is assessed. 

3.9 Assumptions and Limitations 

The EIA Regulations and relevant guidance require an ES to provide an indication of any difficulties 
(technical deficiencies or lack of know-how) encountered during the assessment process.  Any such 
assumptions or limitations are identified within the relevant topic section if appropriate.  
 
The assessment undertaken here also establishes and takes into account uncertainty in the EIA process, 
such as uncertainty regarding our understanding of the baseline or in the accuracy of techniques used to 
predict the magnitude of effects and the sensitivity of receptors.  Typically there are three levels of 
uncertainty, namely: 
 

 Low uncertainty: interactions are well understood and documented.  Predictions and maps are 
based on interpretations supported by a large volume of data.  Information/data has very 
comprehensive spatial coverage / resolution;   

 Medium uncertainty: interactions are understood and some documented evidence exists.  
Predictions may not be validated and / or calibrated.  Mapped outputs are supported by a 
moderate degree of evidence.  Information / data has relatively moderate spatial coverage / 
resolution; and 

 High uncertainty: interactions are poorly understood and not documented.  Predictions and maps 
are based on expert interpretation using little or no quantitative data. Information/data has poor 
spatial coverage / resolution. 

3.10 Cumulative Impact Assessment 

The EIA Directive states (in Annex III) that an ES should include “A description of the aspects of the 
environment likely to be significantly affected by the proposed project, including, in particular, population, 
fauna, flora, soil, water, air, climatic factors, material assets, including the architectural and archaeological 
heritage, landscape and the inter-relationship between the above factors”. 
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This ES has given due consideration to the potential for different residual impacts to have a combined 
impact on key sensitive receptors.  The objective is to identify where the accumulation of impacts on a 
single receptor, and the relationship between those impacts, potentially gives rise to a need for additional 
mitigation. Inter-relationships have been assessed within the relevant sections of the topic sections of the 
ES. 

3.10.1 Definition of cumulative impacts 

In line with Institute of Environmental Management and Assessment (IEMA) Guidelines for EIA (IEMA, 
2004), cumulative impacts are defined as “…the impacts on the environment which result from 
incremental impacts of the action when added to other past, present and reasonably foreseeable future 
actions …” 
 
There is no legislation that outlines how cumulative impact assessment (CIA) should be undertaken.  
However, the EIA Directive and Habitats Directive require the consideration of direct impacts and any 
indirect, secondary and cumulative effects of a project.  Government guidance states that: "cumulative 
effects could refer to the combined effects of different development activities within the vicinity" (DCLG, 
2006b, Paragraph 121).   
 
The relevant EIA Regulations do not define 'cumulative' but guidance on cumulative effects assessment is 
provided in a number of good practice documents (e.g. the European Commission, 1999).  The Strategic 
Framework for Scoping Cumulative Effects (MMO, 2014b) guidance from the MMO is not prescriptive, but 
rather suggests various approaches which may be used, depending on their suitability to the project (for 
example the use of matrices, expert opinion, consultation, spatial analysis and carrying capacity analysis). 
 
A tiered approach has been adopted for this project’s CIA, based upon the following definitions: 
 

 Site-specific (or within-project) cumulative impacts.  Different aspects of the project’s 
proposals may have additive or interactive impacts on common receptors.  For example, the 
combined effects of direct disturbance and loss of prey species on fish; and 

 Wider cumulative impacts which are the combined impacts (additive or interactive) that may 
occur between any component(s) of the project and any other development(s); that is, other 
‘present’ and ‘reasonably foreseeable’ plans and projects. 

 
With respect to ‘past’ projects, a useful ground rule in CIA is that the environmental impacts of projects 
that have been completed can be considered to be a part of the baseline environment; as such, these 
impacts will be taken into account in the EIA process and, generally, can be excluded from the scope of 
the CIA.  However, the environmental impacts of recently completed projects may not be fully manifested 
and, therefore, the potential impacts of such projects should be taken into account in the CIA. 
 
The within-project and wider cumulative assessment is documented in Section 17. 

3.11 General to approach to identifying environmental impacts 

In broad terms, the potential environmental impacts of the proposed scheme have been identified through: 
 

 The recommendations included in the MMO’s Scoping Opinion (see Appendix 4.1); 

 Detailed consultation with the MMO, Centre for Environment, Fisheries and Aquaculture Science ( 
Cefas), Environment Agency, Historic England, Natural England and Kent Wildlife Trust; 
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 Consultation with other organisations with an interest in Goodwin Sands (see Appendix 4.3); 

 Site specific modelling, geophysical, geotechnical and environmental surveys; 

 A review of data from previous Goodwin Sands aggregate dredging schemes undertaken by DHB; 

 Use of public data sources (e.g. Defra rMCZ survey report, data displayed on the MMO’s Marine 
Planning Portal);  

 On-site observations (e.g. from site visits on board DHBs Harbour Patrol Vessel); and 

 Knowledge of impacts associated with other aggregate extraction schemes. 
 
Potential impacts have been identified based on the existing environment and the predicted alteration of 
any physical, chemical, biological or perceived characteristic (including social and cultural) of that 
environment.  Each topic or receptor group is considered within a separate section (Sections 7, 8 and 11, 
i.e. Marine Water and Sediment Quality, Benthic Ecology, Ornithology, etc.). 
 
Where impacts could occur (referred to as potential impacts), methods or actions to reduce or alleviate 
(mitigate) those impacts are described.  Following the inclusion of mitigation measures, the impact is 
subsequently reassessed to determine the significance of the mitigated impact, referred to as the ‘residual 
impact’. 

3.12 Key environmental receptors 

Each of the key environmental receptors or topics listed below is considered, in turn, in Sections 6 to 16 
of this ES: 
 

 Section 6: Coastal Processes and Hydrodynamics; 
 Section 7: Marine Water & Sediment Quality; 
 Section 8: Benthic Ecology; 
 Section 9: Fish Ecology; 
 Section 10: Marine Mammals; 
 Section 11: Ornithology; 
 Section 12: Commercial and Recreational Navigation; 
 Section 13: Commercial and Recreational Fisheries; 
 Section 14: Archaeology and Historic Environment; 
 Section 15: Other Commercial and Recreational Activities, and 
 Section 16: Coastal Protection and Flood Defence.  

 
Cumulative impacts are assessed in ES Section 17, which includes both within-project cumulative 
impacts and impacts of the proposed scheme in-combination with other plans and projects.  
 
As discussed above, a WFD compliance assessment for the proposed scheme is provided in Appendix 
7.1 - WFD Compliance Assessment.  

3.13 Studies and surveys undertaken  

The following studies have been undertaken to provide information to support the EIA and design of the 
proposed scheme. 
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Geophysical surveys and physical data collection 

 Bathymetry survey (multibeam echo sounder); 
 Sidescan sonar survey (100% coverage); 
 Sub bottom profiler (seismic) 
 Geotechnical survey (vibrocores) to inform resource analysis and physical process modelling (see 

below); and 
 Acoustic Doppler Current Profiler (ADCP) deployment for current measurements. 

 

Physical process modelling/studies and coastal impact study 

 Wave modelling; 
 Tidal flow modelling; 
 Sediment transport modelling and geomorphology assessment; 
 Fine sediment dispersion (plume) assessment; and  
 Coastal Impact Study. 

 

Environmental surveys and studies  

 Benthic grab sampling for faunal analysis and Particle Size Analysis (PSA); 
 Epibenthic trawls;  
 Sediment sampling for contaminant testing;  
 Analysis of sidescan sonar data for potential reef habitat features;  
 Archaeological review of geophysical survey data; and  
 Preliminary and detailed commercial and recreational fisheries baseline studies.   

3.14 WFD Compliance Assessment 

The way in which WFD impacts are assessed is different to the approach conventionally used within the 
EIA process.  The standard EIA approach assesses whether an impact is minor, moderate or major, and 
whether it is beneficial or adverse.  This is not compatible with the requirements of the WFD, which 
requires an assessment of whether a scheme (or element of a scheme) is compliant or non-compliant with 
the environmental objectives set out in the WFD.   
 
Following the recommendations made by the Environment Agency’s National Environment Assessment 
Service (Environment Agency, 2010), which has become recognised as national standard practice, the 
approach adopted to undertake the WFD compliance assessment was to determine whether the scheme 
has: 

 Potential to cause deterioration in surface water body status by adversely affecting biological, 
hydromorphological and/or physico-chemical quality elements;   

 Potential to cause deterioration in groundwater body status by adversely affecting quantitative and 
chemical quality elements;   

 Potential to prevent achieving WFD status objectives by impacting upon proposed mitigation 
measures already identified for water bodies in the area; and   

 Potential to incorporate mitigation measures included in the appropriate River Basin Management 
Plan(s).   

This guidance has been supplemented by use of the Clearing the Waters: A User Guide for Marine 
Dredging Activities (Environment Agency, 2012) in order to undertake WFD compliance assessments on 
projects requiring dredging and disposal.  Where the assessment suggests that deterioration in water 
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body status is likely to occur as a result of the scheme, measures to mitigate the likely impacts and 
therefore avoid deterioration in status are recommended.  
 
A WFD compliance assessment is provided in Appendix 7.1.
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4  Consultation 

4.1 Introduction  

The purpose of this section is to provide an overview of the approach taken to consultation as part of the 
Environmental Impact Assessment (EIA) process for the proposed scheme and to document the key 
consultation outputs. Specific details of the consultation undertaken in relation to each topic are presented 
alongside the corresponding assessments in ES Sections 5 to 16. A full record of all consultation relevant 
to this EIA is provided in Appendix 4.1 – MMO Screening and Scoping Opinion and Consultee 
Scoping Comments and Appendix 4.2 – Scheme Consultation Record.  
 
Consultation is a key element of the EIA process. The main aim of consultation is to identify, at an early 
stage, the specific concerns of all the stakeholders (both organisations and individuals) with an interest in 
the proposed scheme or the local area. Consultation is important for the following reasons: 
 

 To ensure that option design stages are as informed, transparent and as environmentally 
acceptable as possible; 

 To provide an opportunity for stakeholders to feedback on the proposals and to convey concerns, 
comments and issues to the project team; 

 To gather data, information and local (and anecdotal) understanding on the relevant aspects of 
the human, built and natural environment; and 

 To ensure that people are aware of the proposed scheme and to inform them of its objectives and 
implications. 

 
As part of this EIA, stakeholders with an interest in the proposed scheme or the study area were contacted 
to inform them of the proposed scheme, to request information on their local knowledge, and invite any 
comments or issues to be raised.  
 
Dover Harbour Board (DHB) has ensured that the consultation process is an iterative one. As such, 
feedback from consultees received throughout the period leading up to the submission of the Marine 
Licence application to the Marine Management Organisation (MMO) has informed the EIA process and 
scheme design. This approach has allowed DHB to resolve or mitigate as many impacts as possible prior 
to submission of the application and to ensure that all required information is provided within the 
Environmental Statement (ES). Consultation carried out as part of the EIA is described below. 

4.2 Consultation Strategy 

4.2.1 Overview 

The approach to consultation for the EIA has encompassed the following: 
 

 Identification (or mapping) of all known stakeholders, from regulators and key statutory consultees 
through to local interest groups and businesses; 

 Informing stakeholders of the proposed scheme and providing them with an opportunity to 
highlight their issues, concerns or support for the project, in a manner which is appropriate for 
their level of interest and statutory influence;  
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 Ensuring that all issues and concerns are identified at an appropriate stage of the scheme design 
(i.e. at a time where meaningful action can be taken in response) and to address issues and 
concerns effectively; and  

 Communicating to stakeholders the actions taken in response to feedback received, particularly 
with regards to concerns raised in relation to the proposed scheme. 
 

The following phased approach was taken to consultation during the EIA process: 
 

 Phase 1 (Introductory) – comprised of an introductory meeting with the MMO to introduce the 
project and a pre-scoping Regulatory Advisers Group (RAG);  

 Phase 2 (EIA Scoping Stage) stage consultation; and 

 Phase 3 (Main EIA Stage and Wider Stakeholder Engagement) – involved specific meetings with 
the MMO, statutory advisers and key stakeholders and wider engagement with non-statutory 
consultees and interested parties. 

4.3 Phase 1 (Introductory) 

Prior to the submission of the EIA Scoping Report, two key consultation meetings were held to discuss the 
proposed scheme, consenting requirements, potential environmental sensitivities and survey requirements 
with the MMO and statutory advisers. These meetings are described below.  

4.3.1 Introductory meeting with the MMO  

An introductory meeting was held with the MMO in March 2015. This meeting involved discussion of the 
proposed scheme, the EIA and consenting process, likely survey requirements, best practice and 
guidance and plans for stakeholder engagement. This meeting also included discussion of the relationship 
between the Dover Western Docks Revival (DWDR) scheme and the proposed aggregate dredging 
scheme.  

4.3.2 Pre-scoping RAG meeting 

A meeting was held with the MMO, Natural England, Historic England, and the Environment Agency in 
May 2015. This meeting introduced the proposed scheme, discussed the exploration area being taken 
forward for geophysical and ecological survey (see Appendix 2.1 for more information on the exploration 
area and site selection process), environmental sensitivities and the planned surveys and assessments to 
be carried out to inform the design of the dredging scheme and the EIA.  

4.4 Phase 2 (EIA Scoping Stage) 

An EIA Scoping Report (DHB, 2015) was submitted as part of a formal pre-application request to the 
MMO for a joint EIA Screening and Scoping Opinion on 31st July 2015. Screening and Scoping Opinions 
were issued by the MMO on 25th September 2015 (Appendix 4.1). The MMO consulted a range of 
organisations, listed in Table 4.1. The comments received by the MMO were incorporated into their 
Scoping Opinion and are also provided, as they were submitted by each individual organisation to the 
MMO, in Appendix 4.1.  
 
In addition to the organisations consulted by the MMO on the scoping request DHB chose to widen the 
scoping consultation to include the relevant local authorities at the coastline and other key stakeholders. 
These organisations and individuals are listed in Table 4.2. Each of these organisations was sent a copy 
of the EIA Scoping Report and invited to feedback on it.  
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Table 4.1  Organisations consulted by MMO on the Scoping Request  

Consultee 
Response incorporated into MMO 
Scoping Opinion? 

Centre for Environment, Fisheries and Aquaculture Sciences (Cefas) Yes 

Environment Agency Yes 

Historic England Yes 

Maritime and Coastguard Agency (MCA) Yes 

Natural England Yes 

Trinity House No  

 

Table 4.2 Organisations consulted by DHB on the Scoping Report  

Consultee 

Canterbury City Council  

Dover District Council  

Kent Wildlife Trust  

Licensees Nominated Archaeologists for the Stirling Castle, Restoration, Gad 8 and Rooswijk Protected Wreck Sites 

4.5 Phase 3 (Main EIA Stage and Wider Stakeholder Engagement) 

4.5.1 Consultation meeting with Kent Wildlife Trust  

DHB held a meeting with Kent Wildlife Trust (KWT) in September 2015 to discuss the proposed scheme. 
KWT raised concerns regarding the potential impact of the scheme on the recommended features of the 
Goodwin Sands recommended Marine Conservation Zone (rMCZ), in particular blue mussel beds and 
Ross worm reefs. The potential impacts of the scheme on rMCZ features are assessed in Section 8 – 
Benthic Ecology. Appendix 4.2 details all of the feedback and issues raised by KWT and a signposting 
to relevant sections of the ES.  

4.5.2 Consultation meeting with the National Trust  

DHB held a meeting with the National Trust in March 2016 to introduce the proposed scheme and present 
the preliminary results of the ecology assessments and the Coastal Impact Study. The National Trust’s 
key interest in the scheme was the potential impact on coastal designated sites, in particular the Sandwich 
and Pegwell Bay National Nature Reserve (NNR). Designated sites are considered in Section 5 – Nature 
Conservation Designations, including NNRs.  

4.5.3 Consultation with commercial and recreational fishing industry  

In order to support the scheme design and EIA, DHB commissioned specialist consultants MacAlister 
Elliot and Partners to undertake preliminary and detailed commercial and charter fishing activity 
characterisation studies. The preliminary study included consultation with the Kent and Essex Inshore 
Fisheries Conservation Authority (KEIFCA) and discussions with ex Balanced Seas/Natural England staff 
that have experience in characterising activity in the Goodwin Sands area.  
 
The detailed study included consultation with commercial and charter fishing vessel owners and 
representatives of fisheries groups and the recreational angling sector, including Folkestone Trawlers and 
the Thanet Fishermen’s Association.  More information on this consultation is provided in Appendix 13.1.  
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4.5.4 EIA Technical Working Groups 

DHB and project team consultants (Royal HaskoningDHV and HR Wallingford) held a series of technical 
working groups with the MMO, statutory advisers and key stakeholders in early 2016 to present the 
preliminary results of key elements of the EIA in advance of finalisation of the ES and submission of the 
Marine Licence application. A brief summary of each working group is provided below.  
 

Coastal Processes and Coastal Protection Working Group 

This working group was held to present the outputs of the physical process modelling and Coastal Impact 
Study and the preliminary results of the Coastal Processes and Hydrodynamics assessment (Section 6) 
and Coastal Protection and Flood Defence Assessment (ES Section 16). The organisations which 
attended this working group are listed in Table 4.3. This meeting focussed on the methods and outputs of 
the wave, tidal flow, sediment transport and sediment dispersion modelling studies (see Appendices 6.1-
6.4) and the results of the Coastal Impact Study (see Appendix 16.1). Key points from this meeting are 
detailed in the consultation tables in ES Sections 6 and 16. All attendees were issued with draft copies of 
the modelling report and Coastal Impact Study in advance of the meeting and invited to comment on 
them.  
 

Ecology Working Group 

This working group was held to present the preliminary results of the benthic ecology, fish ecology, marine 
mammals and ornithology assessments and to discuss requirements for post dredge monitoring of benthic 
ecology. In addition, the approach taken to assessing the potential impact of the scheme on designated 
sites and species was presented. The organisations which attended this working group are listed in Table 
4.3. Key points from this meeting are detailed in the consultation tables in ES Sections 5, 8, 9, 10 and 11.  
 

Archaeology and Historic Environment Working Group 

This working group was held with Historic England and the MMO to present the preliminary results of the 
archaeological Desk Based Assessment and archaeology and historic environment assessment and to 
discuss mitigation requirements. Key points from this meeting are detailed in the consultation tables in 
Section 14 and Appendix 14.1.  
 
A site visit was also made by the Royal HaskoningDHV’s Senior Marine Heritage Consultant, DHB’s 
Environmental Officer and Historic England was undertaken on 18th April to view works being undertaken 
by Van Oord in Bournemouth. The Bournemouth beach recharge scheme reflects the proposed approach 
to dredging and reclamation for DWDR scheme comprising dredging from Licence Area 137 (south west 
of the Isle of Wight) and discharge of sand from the dredger via a floating pipeline to the beach. The site 
visit allowed for a further consultation with Historic England and a fuller understanding of what may be 
considered appropriate and proportionate archaeological mitigation for the proposed Goodwin Sands 
dredging scheme. 
 

Navigation Working Group  

A meeting was held with the MMO, Maritime and Coastguard Agency (MCA), Trinity House and DHB’s 
Harbour Master to present the preliminary results of the commercial and recreational navigation 
assessment and to discuss the proposed mitigation and navigational safety measures. Key points from 
this meeting are detailed in the consultation table in Section 13.  
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Table 4.3 Membership of the EIA Technical Working Groups  

Coastal Processes and 
Coastal Protection 

Ecology Archaeology and Historic 
Environment 

Navigation 

Marine Management 
Organisation 

Marine Management 
Organisation 

Marine Management 
Organisation 

Marine Management 
Organisation 

Cefas Natural England Historic England  MCA 

Canterbury City Council Cefas  Trinity House  

Dover District Council Environment Agency DHB Harbour Master 

Kent Wildlife Trust Kent Wildlife Trust  

 
Kent and Essex Inshore 

Fisheries and Conservation 
Authority (KEIFCA) 

4.6 Ongoing and Future Engagement  

Following submission of the Marine Licence application and ES, DHB will continue engagement with the 
MMO, statutory consultees and other stakeholders, including through the following; 
 

 Consultation with the MMO and statutory advisers to address queries arising from the Marine 
Licence application and ES;  

 Contacting non-statutory stakeholders which have engaged in the consultation process previously 
to confirm where the ES and Marine Licence application can be viewed;  

 Advertising the Marine Licence application in local newspapers in accordance with MMO 
instructions; 

 Making the ES and Marine Licence application available for public access in accordance with 
MMO instructions; and  

 Publication of scheme newsletters on the Port of Dover website to inform interested parties of the 
scheme development.  
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5 Nature Conservation Designations 

5.1 Introduction  

This section of the Environmental Statement (ES) describes the designated and recommended nature 
conservation sites present within the vicinity of the proposed scheme and beyond, including the Kent 
coast and Eastern Channel region which support a diverse range of flora and fauna including protected 
habitats and species, many of which are located within designated conservation sites (Sections 5.2-5.5).  
 
This section also provides an initial screening of the proposed scheme’s potential to have impacts on 
designated sites.  Screening is informed by the project description (Section 2), numerical modelling 
outputs (Section 6) and expert judgement.  Screening takes into account the proposed scheme’s Zone of 
Influence (ZOI), which comprises a Primary Impact Zone (PIZ) surrounded by a Secondary Impact Zone 
(SIZ).  The PIZ is defined by the footprint of the proposed dredge area.  The SIZ is defined by the 
combined footprint around the proposed dredge area of the predicted changes to wave heights, currents 
and suspended solids concentrations associated with the proposed dredge (Section 5.6).   
 
This section does not consider Habitats and Species of Principal Importance in England (formerly UK 
Biodiversity Action Plan) and Threatened and/or Declining species and habitats under the Oslo Paris 
Convention for the Protection of the Marine Environment of the North-East Atlantic (the ‘OSPAR 
Convention’).  Instead, these are considered, where relevant, in Section 8 - Benthic Ecology, Section 9 
- Fish Ecology, Section 10 - Marine Mammals and Section 11 - Ornithology. 

5.2 Internationally Protected Sites 

Internationally protected sites include: 
 Special Areas of Conservation (SACs) designated under Council Directive 92/43/EEC on the 

conservation of natural habitats and of wild flora and fauna (the ‘Habitats Directive’); 
 Special Protection Areas (SPAs) designated under Council Directive 79/409/EEC (as amended) 

on the conservation of wild birds (the ‘Birds Directive’); and 
 Ramsar sites designated under the Ramsar Convention on Wetlands of International Importance 

(the ‘Ramsar Convention’). 
 
The proposed dredge area at Goodwin Sands is not located within any internationally designated sites 
(i.e. SACs, SPAs or Ramsar sites).  
 
However, there are six internationally designated sites within the vicinity of the proposed scheme.  These 
are located along the Kent coast between Thanet and Folkestone, and are shown in Figure 5.1.  In 
addition there is one possible SAC (pSAC) for harbour porpoise which, at the time of writing this ES (i.e. 
March 2016), was undergoing formal consultation (JNCC, 2016).  Details of the designations, including 
type and interest features, are listed in Table 5.1. 
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5.3 Nationally Protected Sites 

5.3.1 Marine Conservation Zones (MCZ) 

The Marine and Coastal Access Act 2009 (MCAA) includes powers to, and duties to, designate MCZs as 
part of a range of measures to protect and manage the marine environment.  There are three categories 
of MCZ reflecting the site’s stage within the designation process: 
 

 Designated MCZs – sites now fully designated following the tranche one and tranche two MCZ 
consultations in 2013 and 2015 respectively; 

 Proposed MCZs (pMCZ) – recommended sites that have been put forward for formal consultation 
but where a decision to officially designate them has not yet been made (at the time of writing 
there were no sites out for formal consultation but a third consultation tranche is expected in late 
2016); and 

 Recommended MCZs (rMCZ) – sites recommended for designation which have yet to be formally 
consulted on.  

 
The proposed dredge area overlaps with the Goodwin Sands rMCZ (see Figure 5.2). With regards to this 
site the MMO’s EIA Scoping Opinion for the proposed scheme stated; 
 
‘Section 4.4.3 (of the Scoping Report) states the site falls within Tranche 3 of the designation process, 
which is not currently deemed a designated site or subject to public consultation. Consequently the marine 
licence application would not require an MCZ assessment. It is likely that the site will be considered for 
designation in the future under Tranche 3 of Defra’s MCZ designation programme, therefore it is 
recommended that the possible impacts to the rMCZ features are considered. 
 
It must be noted that the features identified as part of the MCZ are listed as habitats and species of 
importance under OSPAR convention and Section 41 of the Natural Environment and Rural Communities 
(NERC) act 2006.’ 
 
It was confirmed again with the MMO in February 2016 that an MCZ assessment was not required for the 
proposed scheme in relation to the Goodwin Sands rMCZ. Although an MCZ assessment has not been 
carried out, the proposed scheme’s potential impacts to the rMCZ Features of Conservation Importance 
(FOCI) and broad scale habitats are considered in Section 8 – Benthic Ecology. Where relevant, 
Habitats and Species of Principal Importance in England (formerly UK Biodiversity Action Plan) and 
Threatened and/or Declining species and habitats under the OSPAR Convention are considered in 
Section 8 - Benthic Ecology, Section 9 - Fish Ecology, Section 10 - Marine Mammals and Section 11 
- Ornithology. 
 
In addition there are four fully designated MCZs and one further rMCZ in the vicinity of the proposed 
scheme. The location of these sites is shown in Figure 5.2. Details of the sites including type and interest 
features are listed later in this section in Table 5.2.  
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5.3.2 Sites of Special Scientific Interest (SSSI) 

SSSIs are designated under Section 28 of the Wildlife and Countryside Act 1981.  SSSIs include the UK's 
outstanding wildlife and geological sites, including coastal and marine habitats such as beaches and 
intertidal habitats.  
 
There are four coastal SSSIs within the vicinity of the proposed scheme. These are located along the Kent 
coast between Thanet and Folkestone, and are shown in Figure 5.2. Each of these sites is described in 
Table 5.3.  

5.3.3 National Nature Reserves (NNR) 

NNRs are established to protect some of the UK’s most important habitats, species and geology, and to 
provide ‘outdoor laboratories’ for research.   
 
There is one coastal NNR located along the coastline between Thanet and Folkestone Warren.  Its 
location is shown in Figure 5.2 and the site is described in Table 5.3. 

5.3.4 Areas of Outstanding Natural Beauty (AONB) 

An AONB is a designation for sites with distinctive character and natural beauty.  The purpose of the 
AONB designation is to conserve and enhance an area’s high quality in terms of flora, fauna, historical 
and cultural associations as well as scenic views.  To achieve these aims, AONBs rely on planning 
controls and practical countryside management by Natural England.  The AONBs are regulated through 
the National Parks and Access to the Countryside Act of 1949.  The Countryside and Rights of Way Act 
2000 (the CROW Act) added further regulation and protection to these sites, by ensuring the future of 
AONBs as important national resources.   
 
There is one AONB within the vicinity of the proposed scheme which is shown on Figure 5.2 and 
described in Table 5.3. 

5.4 Locally Designated Sites 

LNRs are places with wildlife or geological features that are of special interest locally. 
 
There are two LNRs within the vicinity of the proposed scheme. These are located along the Kent Coast 
between Ramsgate and Folkestone and are shown in Figure 5.3 and described in Table 5.4.  

5.5 Important Bird Areas (IBA) 

The IBA Programme of BirdLife International is a worldwide initiative aimed at identifying and protecting a 
network of sites considered to be critical for the conservation of the world's birds.  
 
There is one IBA within the vicinity of the proposed scheme; the Thanet Coast and Sandwich Bay IBA 
which is located 7km to the north west of the proposed dredge area. The IBA boundary is identical to the 
Thanet Coast and Sandwich Bay SPA. The IBA covers Sandwich Bay and the estuary of the River Stour 
at Pegwell Bay, incorporating a wide range of habitats including rocky coastline, mudflats and shingle-
beaches. The site is important for wintering and passage waders and water birds (BirdLife International, 
2015).  
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5.6 Screening  

The designated sites identified in Figures 5.1, 5.2 and 5.3 have been screened for impact by the 
proposed scheme based on the proposed scheme’s ZOI (Figure 5.4).  The ZOI is the maximum extent of 
discernible physical effects predicted to arise from the proposed dredge scheme.  It is defined by the PIZ 
and the surrounding SIZ.   
 
The PIZ is defined by the footprint of the proposed dredge area at South Goodwin Sands.  This is the 
potential maximum area of direct physical effects due to dredging.  The SIZ is defined by the combined 
footprints (around the proposed dredge area) of the potential maximum areas of the discernible indirect 
effects due to dredging on suspended solids concentrations, sediment deposition, wave heights, and tidal 
current velocities:  The maximum areas are used in order to define the maximum geographical scale of 
impact and, therefore, to undertake screening on a precautionary basis.  
 

 Effects on total suspended solids concentrations in the water column – numerical modelling 
predicts a maximum footprint for a 10mg/l increase in TSS due to the suspension of fine sand, 
which occurs 1.5-2km from the proposed dredge area to the north and east and less than 1.5km 
to the south and west (see Section 6.6.1 for more information); 

 Effects on sediment deposition on the sea bed – numerical modelling predicts a maximum 
footprint for a fraction of a millimetre increase in mud deposition, which occurs within the footprint 
predicted for TSS (see Section 6.6.2 for more information); 

 Effects on waves – numerical modelling predicts a maximum footprint for a 0.02m changes in 
significant wave height, which occurs at a maximum distance of 3.5km from the proposed dredge 
area, but in most cases is less than 2.2km from the proposed dredge area (see Section 6.6.3 for 
more information); and 

 Effects on tidal currents – numerical modelling predicts a maximum footprint for up to 0.2ms-1 
changes in tidal current velocities, which occurs at distances up to 3km from the proposed dredge area 

(see Section 6.6.4 for more information),   
 
The ZOI has been used to screen in/out potential impacts on designated sites in the vicinity of the 
proposed scheme. For the majority of sites this is based on distance from the ZOI and is detailed in 
Tables 5.2, 5.3 and 5.4 below. However, a number of the sites are designated for seabirds and whilst the 
site is not immediately within the ZOI there is potential that the interest features could be affected if 
foraging within the ZOI. Sites that have been screened on this basis are detailed in the tables below and 
further information on these sites is provided within Section 11 – Ornithology.  
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Table 5.1 Internationally designated sites within the vicinity of the proposed scheme 

Site Habitat Feature Species Feature Distance and 
orientation  
from 
proposed 
dredge area 

Within ZoI Potential for impact? 

Dover to Kingsdown 
Cliffs SAC 

Annex I 

Vegetated sea cliffs of the Atlantic 

and Baltic Coasts 

Semi-natural dry grasslands and 

scrubland facies on calcareous 

substrates (Festuco-

Brometalia) (* important orchid 

sites) 

N/A 5.1km to the 
south west 

No No
 
The modelling outputs show that 
there are no predicted changes to 
physical processes that could affect 
this site. 

Sandwich Bay SAC Annex I 

Embryonic shifting dunes 

Shifting dunes along the shoreline 

with Ammophilia arenaria 

(‘white dunes’) 

Fixed coastal dunes with 

herbaceous vegetation (‘grey 

dunes’) 

Dunes with Salix repens 

ssp.argentea (Salicon 

arenariae) 

Humid dune slacks 

N/A 7.1km to the 
north west 

No No
 
The modelling outputs show that 
there are no predicted changes to 
physical processes that could affect 
this site. 

Thanet Coast SAC Annex I 

Reefs 

Submerged or partially submerged 

sea caves 

N/A 11.9km to the 
north west 

No No
 
The modelling outputs show that 
there are no predicted changes to 
physical processes that could affect 
this site. 

Folkestone to 
Ethchinghill 
Escarpment SAC 

Annex I 

Semi-natural dry grasslands and 

scrubland facies on calcareous 

N/A 22km to the 
south west  

No No
 
The modelling outputs show that 
there are no predicted changes to 
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Site Habitat Feature Species Feature Distance and 
orientation  
from 
proposed 
dredge area 

Within ZoI Potential for impact? 

substrates (Festuco-

Brometalia) (* important orchid 

sites) 

physical processes that could affect 
this site. 

Southern North Sea 
Possible SAC   

N/A Annex II 

Harbour porpoise (Phocoena 

phocoena) 

8km to the 
east  

No The modelling outputs show that 
there are no predicted changes to 
physical processes that could affect 
this site. 
 
Potential impacts on harbour porpoise 
are assessed in Section 10 – Marine 
Mammals.  

Thanet Coast & 
Sandwich Bay SPA 

N/A Wintering turnstone (Arenaria 
interpres) 

7.1km to the 
west 

No No
 
The modelling outputs show that 
there are no predicted changes to 
physical processes that could affect 
this site. 
 
Turnstone are a mobile species, 
however their foraging behaviour is 
confined to intertidal habitats. 
Turnstone do not forage at sea and 
there is no potential overlap with the 
ZOI. Further information can be found 
in Section 11 – Ornithology. 
 

Thanet Coast & 
Sandwich Bay 
Ramsar site 

Chalk cliffs and rocky shore 

Sand/mud flats 

Saltmarsh 

Shingle beach  

Sand dune 

Arable 
 

Ramsar criterion 2 - Supports 15 

British Red Data Book wetland 

invertebrates 

Ramsar criterion 6 - Supports 

internationally important 

numbers of overwintering ruddy 

turnstone (Arenaria interpres 

interpres) 

7.1km to the 
west 

No No
 
The modelling outputs show that 
there are no predicted changes to 
physical processes that could affect 
this site. 
 
Turnstone are a mobile species 
however their foraging behaviour is 
confined to intertidal habitats. 
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Site Habitat Feature Species Feature Distance and 
orientation  
from 
proposed 
dredge area 

Within ZoI Potential for impact? 

Turnstone do not forage at sea and 
there is no potential overlap with the 
ZOI. Further information can be found 
in Section 11 – Ornithology. 
 

Outer Thames 
Estuary SPA  

N/A Red throated diver Gavia stellata 

 

Little Tern Sterna albifrons (under 

consultation to include this 

species at the time of writing)* 

Common Tern Sterna hirundo 

(under consultation to include this 

species at the time of writing)* 

 

 

* Whilst these species are not yet 

formally included as part of the 

SPA, it is Government policy to 

consider them as part of the SPA 

from the point of consultation. 

19.1km to the 
north 

No No
 
The modelling outputs show that 
there are no predicted changes to 
physical processes that could affect 
this site. 
 
Low numbers of red throated diver 
are known to forage within the ZOI, 
however there is no predicted impact 
on the Outer Thames Estuary SPA 
over wintering population.  
 
Two additional features (foraging 
common and little tern from coastal 
SPAs on the east coast) have been 
proposed for inclusion within the site 
and formal consultation to include 
these species commenced in January 
2016.  
 
There are no predicted impacts on 
common or little tern foraging within 
this site. This is discussed further in 
Section 5.8 below and also in 
Section 11 – Ornithology.  
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Table 5.2 Designated, Proposed and Recommended MCZs within the vicinity of the proposed scheme 

Name Status  Features Distance and 
orientation from 
proposed dredge 
area 

Within ZoI Potential for impact? 

Thanet 
Coast 

Designated 
MCZ 

 Moderate energy infralittoral 

rock 

 Moderate energy 

circalittoral rock 

 Subtidal coarse sediment 

 Subtidal sand 

 Subtidal mixed sediments 

Blue Mussel Beds Mytilus 

edulis bed 

 Peat and clay exposures  

 Ross worm reefs 

Sabellaria spinulosa 

 Subtidal chalk  

 Stalked jellyfish 

Lucernariopsis 

cruxmelitensis 

 Stalked jellyfish 

Haliclystus auricular 

11.3km to the north 
west 

No No
 
The modelling outputs show 
that there are no predicted 
changes to physical 
processes that could affect 
this site. 
 

Folkestone 
Pomerania 

Designated 
MCZ 

 High energy circalittoral 

rock 

 Subtidal coarse sediment  

 Subtidal sand 

 Fragile sponge and 

anthozoan communities on 

subtidal rocky habitats  

 Honey comb worm 

Sabellaria alveolata 

reefs 

 Ross worm 

Sabellaria spinulosa 

reefs 

18.2km to the south 
west 

No No
 
The modelling outputs show 
that there are no predicted 
changes to physical 
processes that could affect 
this site. 
 

Dover to 
Deal 

Designated 
MCZ 

 High energy intertidal rock  

 Moderate energy intertidal 

rock  

 Low energy intertidal rock 

 Intertidal coarse sediment 

 Intertidal sand and muddy 

sand 

 Moderate energy infralittoral 

rock 

 

 Subtidal sand 

 Subtidal mixed 

sediments 

 Subtidal chalk 

 Littoral chalk 

communities 

 Intertidal under 

boulder communities  

 Native Oyster 

Ostrea edulis 

 

4.2 km to the west No No
 
The modelling outputs show 
that there are no predicted 
changes to physical 
processes that could affect 
this site. 
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Name Status  Features Distance and 
orientation from 
proposed dredge 
area 

Within ZoI Potential for impact? 

Dover to 
Folkestone 

Designated 
MCZ 

 Low energy intertidal rock 

 Moderate energy intertidal 

rock 

 High energy intertidal rock 

 Intertidal under boulder 

communities 

 Intertidal coarse sediment 

 Intertidal sand and muddy 

sand 

 Littoral chalk communities 

 

 Moderate energy 

infralittoral rock 

 Subtidal coarse 

sediment 

 Subtidal mixed 

sediments 

 Subtidal sand 

 Subtidal mud 

 Native oyster Ostrea 

edulis 

 Folkestone Warren 

(Geological feature)  

12.9km the south 
west  

No No
 
The modelling outputs show 
that there are no predicted 
changes to physical 
processes that could affect 
this site. 
 

Goodwin 
Sands 

Recommended 
MCZ 

 Moderate energy infralittoral rock 

 Moderate energy circalittoral rock 

 Subtidal coarse sediment 

 Subtidal sand 

 Blue mussel Mytilus edulis beds 

 Ross worm Sabellaria spinulosa reef 

 Eastern English Channel outburst flood features  

Overlaps with the 
proposed dredge 
area  

Overlaps 

with the 

ZoI 

Yes
 
There are potential direct 
and indirect impacts on the 
recommended features of 
this site. These potential 
impacts are assessed in 
Section 8 – Benthic 
Ecology. 
 

Offshore 
Foreland 

Recommended 
MCZ 

 High energy infralittoral rock  

 High energy circalittoral rock  

 Moderate energy circalittoral rock  

 Subtidal coarse sediment  

 Subtidal sand  

 Eastern English Channel outburst flood features 

10.2km to the south 
east 

No No 

The modelling outputs show 
that there are no predicted 
changes to physical 
processes that could affect 
this site. 
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Table 5.3 SSSI, NNR and AONB within the vicinity of the proposed scheme 

Site Features Distance and 
orientation  from 
proposed dredge 
area 

Within ZoI Potential for impact? 

Thanet Coast SSSI  bird populations 
 terrestrial and marine plant species 
 coastal lagoons 

 coastal gill woodland 
 cliff-top grassland. 

13.6km to the north 
west 

No No
 
The modelling outputs show 
that there are no predicted 
changes to physical 
processes that could affect 
this site. 
 
The bird populations are 
wader species and would not 
forage within the proposed 
dredge area or ZoI. 
 

Sandwich Bay to 
Hacklinge Marshes 
SSSI 

 sand dunes 
 sandy coastal grassland 
 mudflats 
 saltmarsh 
 chalk cliffs 
 freshwater grazing marsh 

 scrub  
 woodland 
 migrating birds  
 wintering populations 

of waders 
 cliffs of geological 

interest. 

7.1km to the 
northwest 

No No
 
The modelling outputs show 
that there are no predicted 
changes to physical 
processes that could affect 
this site. 
 

Dover to Kingsdown 
Cliffs SSSI 

 floral and faunal communities.  
 Breeding seabirds  

 Cliff top, cliff face and 
foreshore 
communities 

 

5.1km to the west No Yes
 
The modelling outputs show 
that there are no predicted 
changes to physical 
processes that could affect 
this site. 
 
However, there are a 
number of species of 
breeding seabirds 
designated at this site that 
could potentially forage 
within the proposed dredge 
area and ZoI.  
 
Further information can be 
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Site Features Distance and 
orientation  from 
proposed dredge 
area 

Within ZoI Potential for impact? 

found in Section 11 –
Ornithology. 

Folkestone Warren 
SSSI 

 intertidal habitats and communities 
 chalk cliffs 

 wave cut intertidal 
platforms 

 algae species 

13.8km to the south 
west  

No No
 
The modelling outputs show 
that there are no predicted 
changes to physical 
processes that could affect 
this site. 
 

Sandwich & Pegwell 
Bay NNR 

 ancient dune pasture 
 intertidal mudflats 
 saltmarsh 
 shingle beach 
 sand dunes 

 chalk cliffs 
 wave cut platforms 
 coastal scrubland. 
 waders and wildfowl. 

10.7km to the north 
west 

No No
 
The modelling outputs show 
that there are no predicted 
changes to physical 
processes that could affect 
this site. 
 
The bird populations are 
wader and wildfowl species 
which would not forage 
within the proposed 
extraction area or ZoI. 
 

Kent Downs AONB   chalk ridges 

 dry valleys 

 unimproved chalk grassland 

 scrub communities 

 broadleaved woodland 

 Kentish orchards  

 hop gardens  

 historic parklands 

5.2km to the south 
west 

No No
 
The modelling outputs show 
that there are no predicted 
changes to physical 
processes that could affect 
this site. 
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Table 5.4 Locally designated sites within the vicinity of the proposed scheme 

Site Features Distance and 
orientation  from 
proposed dredge 
area 

Within ZoI Potential for impact? 

Prince Beachlands 
LNR 

The site consists of a complex mosaic of habitats and is of international 
importance for its bird population.  

12km to the north 
west 

No No
 
The modelling outputs show 
that there are no predicted 
changes to physical 
processes that could affect 
this site. 
 
Potential impacts on birds 
are assessed in Section 11 
– Ornithology. 
 
 

Folkestone Warren 
LNR 

This site consists of an area of rough grass and scrub at the foot of the cliffs 
which provides home to several rare species of plant. 

19.9km to the south 
west 

No No
 
The modelling outputs show 
that there are no predicted 
changes to physical 
processes that could affect 
this site. 
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5.7 Methodology and Approach to EIA 

Based on the screening process undertaken and presented within Tables 5.1-5.3 it can be seen that only 
two sites have been screened in for further consideration in the impact assessment the Goodwin Sands 
rMCZ, within which the proposed dredging scheme is located, and the Dover to Kingsdown Cliffs SSSI, 
specifically in relation to breeding seabirds which could forage within the ZOI and proposed dredge area. 
Potential impacts on the Features of Conservation Importance (FOCI) and broad scale habitats of the 
Goodwin Sands rMCZ are assessed in Section 8 – Benthic Ecology. Potential impacts on seabirds are 
assessed in Section 11 – Ornithology. Further information regarding SPA bird species is provided in 
Section 5.8 below.  
 
Habitats of Principle Importance (formally known as UK Biodiversity Action Plan (UK BAP) habitats) and 
OSPAR Threatened and/or Declining species and habitats are considered in Section 8 - Benthic 
Ecology, Section 9 - Fish Ecology, Section 10 - Marine Mammals and Section 11 - Ornithology. 
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6 Coastal Processes & Hydrodynamics 

6.1 Introduction 

This section of the ES provides an assessment of the potential changes to prevailing hydrodynamic 
processes (i.e. waves and tides) and sedimentary processes (i.e. erosion and accretion) arising as a result 
of the proposed dredging. The assessment of hydrodynamic and sedimentary process effects, in turn, 
informs the assessment of impacts on a range of parameters (e.g. benthic ecology) that have been 
studied as part of the EIA process.  
 
The methods adopted to understand potential changes to coastal processes and hydrodynamics are 
different to those adopted for other sections of this ES. This is because the aggregate dredging will have 
effects (during the dredging and effects after completion of the dredging) on the hydrodynamic and 
sedimentary processes regimes, but these effects in themselves are not considered to be impacts; the 
impacts will be consequential effects of the changes to the regimes on other receptors such as benthic 
ecology and fisheries. For example, changes in the transport and deposition of sediment may impact upon 
the character of marine habitats and their associated species. Similarly, changes in hydrodynamic 
processes may alter the erosion and deposition patterns at the shoreline. Therefore, this section focuses 
on the potential for changes/effects rather than impacts. The potential impacts on ecological receptors 
resulting from changes in hydrodynamics and sedimentary processes are considered in ES Section 8 - 
Benthic Ecology, ES Section 9 - Fish Ecology, ES Section 10 – Marine Mammals and ES Section 11 
- Ornithology. Potential impacts on coastal protection and flood defence are considered in ES Section 16 
– Coastal Protection and Flood Defence. 
 
The assessment methods described above were reported in the EIA Scoping Report for Goodwin Sands 
Aggregate Dredging (DHB, 2015) and confirmed as satisfactory through the EIA Scoping process: see 
consultation response by the Centre for Environment, Fisheries and Aquaculture Sciences (Cefas), dated 
11th September 2015, concerning the range of investigations to inform the EIA, including surveys and 
modelling, in relation to marine processes) (see Section 6.2).  

6.2 Consultation 

As part of the proposed dredging of Goodwin Sands, DHB has undertaken a thorough consultation 
process. A summary of the consultation, of particular relevance to coastal processes and hydrodynamics 
is presented in Table 6.1. 

Table 6.1 Consultee responses of relevance to coastal processes and hydrodynamics 

Consultee Summary of Issue ES Reference 

MMO Scoping Opinion 

A description of the geology and geomorphology of the 
application area and its surroundings, including the 
nearby coast, indicating where possible its recent 
evolution must be specified in the ES. 

Sections 6.5.3 to 6.5.9 

MMO Scoping Opinion 

In Table 21.1, page 138, the identification of mitigation 
measures are considered as part of the EIA process, 
but no mitigation and monitoring measures are 
identified. Mitigation measures must be included in the 
ES.   

For mitigation and monitoring 
relevant to this section see 
Section 6.9 

MMO Scoping Opinion 

Section 6.4.2 - If the exact location and dredge depth is 
not known prior to the modelling work being 
undertaken, the realistic worst case scenario with 
regard to seabed lowering must be used i.e. the 
extraction scenario that is likely to result in the biggest 
changes to waves, tidal currents, sediment transport 

Sections 6.4 and 6.6 
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Consultee Summary of Issue ES Reference 

and morphology. 

MMO Scoping Opinion 

The numerical outputs of the hydrodynamic model must 
be discussed with respect to the environmental 
receptors being assessed and what the likely ecological 
significance of any changes in hydrodynamics will be. 
For example if the model predicts a 5% change in 
significant wave height at a location, it is important to be 
clear in what this will mean for sediment stability, 
particle size distribution and morphology. 

Section 6.6 

MMO Scoping Opinion 

Section 2.7.1 outlines Dover Harbour Board’s (DHB) 
proposal to zone the dredging works in a way which 
minimises environmental impact. The dredge locations, 
zoning and intensity levels must be managed to ensure 
that changes in seabed topography are minimised as 
significant changes in seabed topography have the 
potential to: 

 reduce slope stability potentially causing slippage of 
the bank and a reduction in intertidal area (which 
would have effects on seal haul out behaviour); 

 alter localised water movements affecting the 
activity and location of local fish populations; and 

 change physical conditions at the seabed increasing 
sediment disturbance levels and changing particle 
size distribution. 

For site selection see ES 
Appendix 2.1 
 
 
Section 6.6.5 

Natural England 

Section 6.1.1 states that any induced changes in 
hydrodynamics will be considered as environmental 
effects, and will only be considered impacts where 
these effects cause changes to a receptor such as 
benthic ecology. Natural England agree that this 
approach is appropriate. 

Section 6.1 

Natural England 

Section 6.4.2 outlines that DHB are undertaking a 
numerical hydrodynamic modelling study to understand 
how dredging will affect waves, tidal flows, sediment 
transport and sediment release from dredging. However 
it is not clear on the extraction scenario that will be 
used in the modelling study; for example, details of 
where in the application area the dredging will take 
place, the depth of sediment that will be removed and 
over what spatial area are not currently identified. DHB 
are not likely to know the details of the above until 
following the results of the geo technical survey 
analysis. If the exact location and depth dredged is not 
known prior to the modelling work being undertaken we 
recommend that the EIA uses the realistic worst case 
scenario with regard to seabed lowering i.e. the 
extraction scenario that is likely to result in the biggest 
changes to waves, tidal currents, sediment transport 
and morphology. 

Sections 6.4 and 6.6 

Cefas 

The description of the environment and potential 
impacts are accurate for the scoping stage of the 
application. Cefas are satisfied with the range of 
investigations the applicant will undertake to inform the 
EIA, including surveys and modelling. 

General  

Cefas 

I would like to request that the results of the Goodwin 
Sands benthic characterisation survey (i.e., macrofauna 
and sediment particle size data) are made available to 
Cefas to assist with the identification of sediment 
acceptable change limits (ACL) regionally. The ACL 
identified by Cefas will be used by the developer for 
assessment of future monitoring data. 

See ES Appendix 8.1 for full 
survey report.  
 
Section 6.5.5 
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Consultee Summary of Issue ES Reference 

Kent Wildlife Trust 

Indirect impacts and Sandwich and Pegwell Bay: 
Kent Wildlife Trust is concerned that modelling cannot 
accurately predict direct and indirect impacts on a 
complex, interrelated system such as the Goodwin 
Sands and its surrounding area. We are also concerned 
that the modelling proposed in the scoping report is too 
narrow in focus- it does not appear to extend as far as 
Sandwich and Pegwell Bay and we would like this to be 
scoped into the modelling work. We are concerned that 
there may be unpredicted negative impacts upon this 
site of complex mosaics of coastal habitats and 
internationally important bird populations. Sandwich 
and Pegwell Bay is managed by Kent Wildlife Trust, is 
of national and international importance for its nature 
conservation value and has protected site status (SPA, 
SAC, RAMSAR, NNR, SSSI). 

Sections 6.4 and 6.6 
 
Potential impacts on 
protected sites are discussed 
in ES Section 5 – Nature 
Conservation 
Designations.  
 
Potential impacts on birds 
are discussed in ES Section 
11.  

Canterbury City Council 

Until the HR Wallingford coastal processes model 
outputs are available – nearshore wave climate, tidal 
currents – it is very difficult to comment on what impact 
the proposed dredging may have on the adjacent 
coastline. We feel that this modelling data should be 
made available for consultees prior to the MMO 
application. 

All modelling reports were 
provided to Canterbury City 
Council in advance of 
Coastal Processes and 
Coastal Protection EIA 
Working Group.  
 
Section 6.6 assesses the 
potential effects of the 
scheme on hydrodynamics 
and sediment transport, 
including at the coastline.  

Dover District Council  No comments on scoping report.  n/a 

Environment Agency 
A programme of annual monitoring should be 
undertaken over the next 10 years to compare the man-
made changes with natural variations. 

For monitoring relevant to 
this section see Section 6.9 

Environment Agency 
The wave model uses old wave data that is not suited 
for calibration – waves at Deal pier are essentially 
depth limited 

The waves at Deal pier are 
not depth-limited for the 
calibration period, so the 
calibration shows that the 
model is accurately 
representing waves at the 
coast (which is the area of 
interest). Waves at Deal Pier 
may be depth limited in 
severe storm conditions but 
this did not affect the 
calibration period. 

Environment Agency 
The wave model does not account for currents which 
are strong in the area 

This is a comparative study 
so currents will affect both 
existing and proposed 
conditions. The model runs 
concentrated on waves at 
high and low water: high 
water because this is when 
the waves have most effect 
on coastal defences and low 
water since this gives the 
greatest proportional change 
in depth due to the dredging 
so is expected to be the time 
when the effects of the 
dredging are most 
pronounced 

Environment Agency 
The wave model results are different to those from 
State of the Nation modelling 

The State of the Nation 
project looked at severe 
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Consultee Summary of Issue ES Reference 

overtopping conditions along 
the coast. This study is not 
designed to provide design 
conditions at the coast. The 
purpose is to look at the 
changes in waves due to the 
dredging. Therefore, in this 
study individual severe 
offshore conditions were 
required as boundary 
conditions whereas the State 
of the Nation study explored 
the complete joint probability 
distribution of nearshore 
waves and water levels to 
derive combinations giving 
extreme overtopping. 

Environment Agency 

Significant natural changes on the southern end and in 
the gap on the eastern side are shown. What drives 
them and how does the dredging impact these larger 
scale natural changes? 

Natural variations in the bank 
to the south and east of the 
dredging area cause 
different wave refraction 
patterns so there is an 
increase in one area and a 
corresponding adjacent 
decrease. 

Environment Agency 
Why was the UKMO European water for 1986 to 2006 
used in the wave model when UK water model 1980 to 
2014 is available? 

This was a comparative 
study and the offshore data 
was only needed to select 
appropriate example 
extreme storm conditions to 
run in the model. 

Environment Agency 

The 1 in 50 year extreme for 1980 to 2012 has been 
shown to be up to nearly 1m higher than for the period 
2003-2012 around the Kent coastline (report for the 
southeast BMP project: http://www.se-
coastalgroup.org.uk/wave-and-water-level-condtions/) 

This is a comparative study 
using example storms 
(quoted as about 200 year) 
which are not used as a 
design condition. The critical 
factor is that the same 
conditions are used for the 
existing and proposed 
situations. The southeast 
BMP just shows that the 
shorter period (2003-2012) 
was calmer than average. 
The dataset used in this 
project is relatively long 
(1986-2006). 

Environment Agency 
Is the wave model used the same as that used in the 
State of the Nation work? 

No it is a different model, 
configured to be centred on 
Goodwin Sands and also 
incorporating new dredging 
company survey data local to 
the dredging area. 

Environment Agency 

The State of the Nation model reported Komen +10% 
as the best solution. This is rather confusing given 
different model, different time periods and different 
calibration attempts. The extremes seem higher than 
those from the BMP project. 

This is a comparative study 
where there is no need to 
predict extreme waves. 

Environment Agency 
This does not address changes in bottom current as 
this is depth averaged. 

This is true but the use of a 
2D model is proportionate to 
predict the effect of the 
dredging 

Environment Agency Various issues relating to the models utilised and their Section 6.4 describes the 
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Consultee Summary of Issue ES Reference 

development. models and modelling 
techniques undertaken 
Models meet with Cefas 
requirements. 

6.3 Data Collection 

The key datasets collected by contractors on behalf of DHB are described below and cover bathymetry, 
metocean, sea bed sediments and shallow geology. 

6.3.1 Bathymetry 

EGS (2015a) collected bathymetric data across South Calliper and South Goodwin Sands (Figure 6.1) to 
provide a broad characterisation of the water depth and sea bed topography over the exploration area. 
The survey was carried out between July 2015 and August 2015 and deployed multi-beam echo sounder 
and side-scan sonar covering 100% of the sea bed in the exploration area. 

6.3.2 Metocean 

EGS (2015b) collected time series metocean data from one location (at the southern end of South Calliper 
Bank in about 3.5m of water (relative to CD)) (Figure 6.1). The survey was carried out between 30th July 
2015 and 22nd September 2015 and deployed an Acoustic Doppler Current Profiler (ADCP) to collect 
water depth and tidal current data. 

6.3.3 Sea bed sediments 

MESL (2015) completed a marine environmental characterisation study at Goodwin Sands which included 
a survey of sea bed sediments (see Appendix 8.1). The survey was undertaken in August 2015 and 
deployed a grab sampler to collect sediment samples within the exploration area and surroundings. 
Sampling locations included 21 sediment samples within the study area and an additional 22 samples 
immediately outside the study area (Figure 6.2). All samples were analysed at a laboratory for their 
particle size distribution. 

6.3.4 Shallow geology 

EGS (2015a) carried out sub-bottom profiling across South Calliper and South Goodwin Sands (Figure 
6.1) to provide a broad characterisation of the shallow sea bed geology over the exploration area. The 
survey was undertaken between July 2015 and August 2015 and used two different profiling systems. A 
Chirp system was used across the deeper water areas where less penetration and higher resolution were 
required through thinner Holocene sediments and a Boomer system was used across the shallower water 
areas where the sand bank sediment was relatively thick (Figure 6.3). The sub-bottom profiling was 
ground-truthed with eight 6m-vibrocores across the proposed dredge area, recovered 7-10th December 
2015 (Figure 6.2). 
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Figure 6.3  Track chart of sub-bottom profiles across Goodwin Sands 
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6.4 Modelling Techniques 

Numerical modelling tools were used to predict coastal processes and hydrodynamic effects by comparing 
the existing environmental conditions with the future environmental conditions created by the proposed 
dredging at Goodwin Sands. Four models were run to inform the EIA process. These models cover 
waves, tidal currents, sediment plume dispersion and sediment transport, and are described below. The 
modelling technical reports (HR Wallingford, 2015a, b, c, d) are provided in Appendices 6.1 to 6.4. These 
modelling techniques represent recognised good practice for informing aggregate dredging EIAs and were 
confirmed satisfactory through the EIA Scoping process: see consultation response by the Centre for 
Environment, Fisheries and Aquaculture Sciences (Cefas), dated 11 September 2015, concerning the 
range of investigations to inform the EIA, including surveys and modelling, in relation to marine processes) 
(see Section 6.2). 
 
All modelling scenarios (and the resulting outputs) have a precautionary approach built into them as the 
amount of sediment proposed to be removed by the dredging has been increased by 60%. Although the 
proposed scheme includes for the removal of up to 2.5M m3 of material (Section 2.1), the modelling 
scenarios include for the removal of approximately 4M m3 of material. In addition, the modelling scenarios 
only involve dredging from areas identified as having sufficient sand resource and, leaving a layer of at 
least 0.5m of sand in those areas after the dredge.  

6.4.1 Wave modelling 

HR Wallingford (2015a; Appendix 6.1) ran the Simulating Waves Nearshore (SWAN) model to determine 
the effect on waves resulting from bathymetric changes due to dredging. The model covered the east Kent 
coast and extended across the North Sea to the coast of west Europe, and used a nested grid system 
(Figure 6.4). A coarse resolution (500m) outer grid covered the Straits of Dover and the Thames Estuary, 
extending across to mainland Europe to include the full wave generation area. A finer resolution (100m) 
inner grid was defined between Dover and Margate, extending about 18km offshore. The model was used 
to examine the effects on wave conditions of sea bed lowering as a result of dredging, for a 1 in 200-year 
return period event (one that would pose the greatest risks to the coastline). The model was validated 
using significant wave heights only of waves recorded at the Channel Coast Observatory station at Deal 
Pier on the coast. 
The model was run with waves approaching from 30o, 90o, 120o and 240o at three water levels covering 
mean low water on spring tides (MLWS), mean high water on spring tides (MHWS), and an extreme one-
year water level including sea-level rise. The model was run for existing wave conditions without the 
proposed dredging (baseline scenario) and the following two dredging scenarios (both allowing for 
removal of 4M m3 of sand): 
 

 Scenario 1 – the entire proposed dredge area, dredged to a depth of 1.12m; and 
 Scenario 2 – the northern part of the proposed dredge area only, dredged to a depth of 1.95m. 

 
In addition to baseline and dredged scenarios, historical bathymetries of Goodwin Sands were inputted to 
the wave model to predict the variation in wave conditions resulting from the natural evolution of the sea 
bed over time (HR Wallingford, 2015a). The results of the historical bathymetric cases were run to place 
the effects of dredging into context with natural variation. They were: 
 

 a ‘1995-98’ case - the best estimate of the bathymetry in the late 1990s; and 
 a ‘2006’ case - the best estimate of the bathymetry in 2006. 

 
 



 
O p e n  

 
 

16 May 2016 VOLUME II  I&BPB2107R001D01 69  

 

 

Figure 6.4  Wave model boundaries also shown id the grid size within each boundary (HR Wallingford, 2015a) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.4.2 Tidal current modelling 

HR Wallingford (2015b; Appendix 6.2) carried out tidal current simulations using an existing calibrated 2D 
depth-averaged tidal flow model (TELEMAC-2D) of the eastern English Channel and southern North Sea. 
The model was locally refined across South Goodwin Sands and South Calliper, and within the area 
where the dredging induced sediment plume would be expected to extend (Figure 6.5). The model was 
validated against the ADCP data collected for the proposed scheme (Section 6.3.2) (EGS, 2015a) and 
water levels at the tide gauge at Deal Pier.  
 
The model was run for pre-dredging and post-dredging bathymetries to predict the footprint of the effect 
on tidal currents over a one month period. The tidal current model also provided input to the plume 
dispersion model (Section 6.4.3) and bed load sediment transport model (Section 6.4.4). 

6.4.3 Dispersion modelling 

HR Wallingford (2015c; Appendix 6.3) simulated the release and spreading of excess fine sediments 
(mud) and sand caused by dredging using a combination of evidence-based assessment and a particle-
tracking model (SEDPLUME-RW). The dispersion modelling was driven using the TELEMAC-2D flow 
model (Section 6.4.2). 
 
It is understood that a range of dredger sizes in the range 5,000m3 to 8,000m3 may be used for the 
extraction. To provide a precautionary view of the effects of sediment release into the water column during 
dredging, the modelling assumed that the dredging will be undertaken using a medium-sized dredger of 
around 8,500m3 capacity, which is at the upper end of dredger sizes expected to be used. 
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Figure 6.5  Tidal current model boundaries (HR Wallingford, 2015b) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The release of sediment from the proposed dredging operations was calculated by HR Wallingford 
(2015c) using the TASS hopper model developed by Spearman et al. (2011) and Spearman (2014). This 
model reproduces the mixing and deposition processes inside the hopper (on the basis of the in situ 
sediment, the Trailing Suction Hopper Dredger characteristics and the nature of the dredging operation) 
and predicts the particle size distribution, and water and sediment discharge of the overflow. 
 
The in situ particle size distribution was derived from sea bed sampling data (nine samples taken from the 
within the dredging area). This was used in the TASS model to predict the nature of the overflow sediment 
and discharge. The predicted average rates of release of mud (less than 0.063mm) and sand (0.063mm to 
0.25mm) over the overflow period were 8.2kg/s and 126kg/s, respectively. The sand fraction was 
represented as a single fraction, with a settling velocity representing the mass-weighted average 
(10mm/s) of the various fractions in this size range. 
 
The model predicts the area over which the plume could disperse as a result of the sediment released and 
suspended during the entire dredging operation (carried out within the whole of the proposed dredging 
area contemporaneously) rather than the plume at a single, specific, moment in time. Peak suspended 
sediment concentration increases of 10mg/l, 20mg/l and 50mg/l were predicted to evaluate the footprint of 
the plume’s dispersion. 
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6.4.4 Sediment transport modelling 

Changes to the hydrodynamics in the area may lead to changes in the transport of bed load sediments 
with consequences for local morphology or sediment supply to the coastline. HR Wallingford (2015c; 
Appendix C) modelled bed load sediment transport around Goodwin Sands using the TELEMAC-
SISYPHE morphological model. The model was set up using the results of the wave and tidal current 
models (Sections 6.4.1 and 6.4.2) with information regarding the sea bed sediment particle size 
characteristics in the vicinity of the proposed scheme. 
 
For the pre- and post-dredging scenarios, a typical spring neap tidal cycle was simulated with the depth-
averaged flow model (Section 6.4.2). This simulation was combined with wave stirring caused by 
conditions that are representative of the wave climate at the site (Section 6.4.1). Combining these 
simulations provided an estimate of the average sediment transport in the area and the expected 
bathymetric changes caused by that transport. The median particle size of the sea bed sediments ranges 
from 0.168mm to 37mm, and hence a uniform particle size of 0.1mm was used as a worst case scenario 
to predict the largest potential transport rates. 

6.5 Baseline Environment 

6.5.1 Waves 

Waves approaching Goodwin Sands are a combination of some long period swell waves from the English 
Channel and locally generated wind waves. The predominant wave direction is from the southwest for 
both swell and wind waves (HR Wallingford, 2015a) (Figure 6.6). Some wind waves can also enter the 
area from the east and northeast. 
 
Data recorded by the Channel Coastal Observatory waverider buoy, located between Goodwin Sands and 
the east Kent coast, describes an annual average significant wave height of 0.67m with the main 
directions of approach between 125o and 155o. The waverider buoy site is sheltered from waves from the 
east and northeast by Goodwin Sands. Elsewhere, beyond the shelter provided by Goodwin Sands, 
significant wave heights would be expected to be larger. Draper (1991) described regional significant 
wave heights of greater than 0.5m occurring for 75% of a typical year and significant wave heights greater 
than 1.5m occurring for 10% of a typical year. 
 
HR Wallingford (2015a) modelled baseline conditions for a 1 in 200 year return period event with waves 
approaching from 30o, 90o, 120o and 240o. The results for a MHWS water level (Figure 6.7) show that 
significant wave heights across South Goodwin Sands and South Calliper during an extreme event are 
around 2-3m when waves approach from 90o and 120o, and increase to around 3-4m when waves 
approach from 30o and 240o. The level of protection afforded to the coast is greatest when waves cross 
the banks from 90o and 120o directions. The highest waves in proximity to the banks are in excess of 6m 
to the south when waves approach from 240o, and 6m to the north when waves approach from 30o. 

Figure 6.6  Baseline wave conditions at UK Meteorological Office modelled points 62,41 and 65,39 (data 1986-
2006) (HR Wallingford, 2015a) 
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Figure 6.7 Baseline significant wave heights predicted for 1 in 200 return period waves at MHWS approaching 
from 30o, 90o, 120o and 240o (HR Wallingford, 2015a) 
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6.5.2 Tidal currents 

Tidal currents in the Goodwin Sands area are complex. In the deeper water to the east of South Goodwin Sands 
currents of more than 1.5ms-1 are reported (Diamond J, United Kingdom Hydrographic Office Chart 323) and are 
broadly rectilinear. In Kellet Gut (Diamond E, United Kingdom Hydrographic Office Chart 323) similarly high current 
velocities are described but with more variable directions. Current velocities are lower at the southern end of South 
Goodwin Sands reducing to 1.1-1.2ms-1 near the southern tip of the bank (Diamond B, United Kingdom Hydrographic 
Office Chart 323). 
 
The three weeks of data collected in July and September 2015 by EGS (2015a) recorded tidal currents with maximum 
velocities of up to 1.8-2.0ms-1 with the highest velocity flows trending west and northeast (the two predominant flow 
directions). Mean velocities ranged from 0.6ms-1 closer to the sea bed to about 1.3ms-1 towards the sea surface 
(Table 6.2). EGS (2015a) noted a clear cycle in the direction of flow with the change in tide. The current flows rapidly 
westward immediately prior to low water and whilst the tide is flooding. During mid-flood the current begins to slow 
and the direction changes to north at high water and then northeast as the tide begins to ebb. During the ebb tide, the 
current velocity increases as it flows northeast. Mid-ebb the current velocity begins to slow as the current direction 
changes to a west when the cycle is repeated. This cycle suggests that the current direction continuously rotates in a 
clockwise rotation. 

Table 6.2  Minimum, maximum and mean tidal current velocities recorded by the ADCP between 30th July 
2015 and 22nd September 2015 

Height above 
Sea Bed 

Minimum (ms-1) Maximum (ms-1) Mean (ms-1) 

1.5 0.06 1.69 0.64 
2.5 0.06 1.88 0.70 
3.5 0.18 2.04 0.80 
4.5 0.24 1.79 0.94 
5.5 0.39 1.82 1.17 
6.5 0.74 1.83 1.32 

 
HR Wallingford (2015b) found that the baseline (pre-dredge) maximum tidal current velocities over the proposed 
dredge area range from 1.4-2.0ms-1 to the north and 0.2-2.0ms-1 to the south (Figures 6.8 and 6.9, respectively). 

6.5.3 Shallow geology 

EGS (2015b) divided the shallow geology of their surveyed area into three main units. The lowest is 
Cretaceous Chalk (Unit 3), which either underlies the recent sands of Goodwin Sands (Unit 1) or is below 
an intermediate channel infill (Unit 2), upon which the Recent (i.e. Holocene) sands sit (Figure 6.10). The 
thickness of the Recent sands is shown in Figure 6.11, and reflects the general morphology of the 
sandbank. Thicknesses range from 0m where the underlying rock outcrops in the southwest to a 
maximum of about 28m where the palaeo-channel (Unit 2) affects the base level of the sandy sediments. 
The vibrocores show that Unit 1 is composed of predominantly fine and medium sand, at least to a depth 
of about 6m (the deepest penetration of the vibrocores was 5.7m into the sand). The thickness of the 
palaeo-channel infill ranges from 0m to 19m and is shown in Figure 6.12. 
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Figure 6.8  Baseline tidal current velocities at the time of maximum flows to the north (HR Wallingford, 2015b) 
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Figure 6.9  Baseline tidal current velocities at the time of maximum flows to the south (HR Wallingford, 2015b) 
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Figure 6.10  Sub-bottom profile showing the interpreted shallow geology of South Goodwin Sands and South 
Calliper (EGS, 2015b) 

 

6.5.4 Bathymetry 

Goodwin Sands is a series of north-northeast to south-southwest oriented shallow en-echelon sand banks 
separated by elongate areas of deeper water. The northernmost deep water is called Gull Stream and 
separates the Goodwin Sands complex from the shallower water areas that stretch inland to the northern 
part of the east Kent coast. Further south the complex is cut by the deeper water areas of Kellet Gut and 
Trinity Bay, which connect inshore to The Downs before the shallower water of the southern part of the 
east Kent coast. South Calliper is the southernmost bank of the complex. The proposed dredging area is 
located along the western edge of South Calliper.  The survey completed by EGS (2015b) showed that the 
bathymetry ranges from 1.7m above CD on top of South Calliper to 36.6m below CD at the eastern 
extreme of the surveyed area (Figure 6.13). The proposed dredging area is in 4.3m to 25m of water below 
CD.  

6.5.5 Sea bed sediments 

For the purposes of defining the study area’s baseline sea bed sediment conditions, the particle size 
distributions are reported for the following locations: South Calliper and South Goodwin Sands (the sand 
banks), Kellet Gut (north of the sand banks) and The Downs (immediately west of the sand banks) (Table 
6.3 to Table 6.5, respectively). 
 
On South Calliper and South Goodwin Sands, sediments were almost exclusively sand, with very little 
gravel (less than 4%) or mud (less than 0.5%) (Figure 6.14). On average, these samples contained 99.7% 
sand, 0.2% gravel and 0.1% mud, with a median particle size of 0.16-0.28mm (mean 0.23mm, fine sand). 
Similar median particle sizes were recorded in the sediment samples taken at depth in the vibrocores. In 
Kellet Gut, the proportion of gravel rises to between 0% and 22.5% (mean 10.5%), but mud content still 
remains very low (less than 0.2%). The mean proportion of sand was still high at 89.4%, with an overall 
median particle size of 0.22-0.67mm (mean 0.40mm, medium sand). In The Downs, immediately west of 
South Calliper, the sea bed sediments are significantly different. Here, the sea bed is dominated by gravel 
(mean 59.2%, ranging from 38.1% to 85.1%) with subordinate sand (mean 37.8%, ranging from 14.2% to 
54.8%), but still with small amounts of mud (mean 3.0%, ranging from 0.7% to 7.1%). 
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Figure 6.11 Isopach map of Unit 1 (recent sands) across South Goodwin Sands and South Calliper (EGS, 
2015b) 
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Figure 6.12  Isopach map of Unit 2 (channel infill) across South Goodwin Sands and South Calliper (EGS, 
2015b) 
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Figure 6.13  Bathymetry of South Calliper (EGS, 2015b) 
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Table 6.3 Particle size of sea bed sediment samples collected across South Calliper and South Goodwin Sands by MESL (2015). Locations are shown on Figure 6.2 

Sample Location Percentage 

Gravel 
(>2mm) 

Mud 
(<0.063mm) 

Very 
Coarse 

Sand (1-
2mm) 

Coarse 
Sand 
(0.5-

1mm) 

Medium 
Sand 
(0.25-

0.5mm) 

Fine 
Sand 

(0.125-
0.25mm 

Very Fine 
Sand (0.063-

0.125mm) 

d50 (mm)

2 Banks 0.2 0.1 0.2 0.8 50.4 48.1 0.2 0.25 

3 Banks 0.1 0.2 0.1 2.0 63.4 34.0 0.1 0.28 

4 Banks 0.2 0.0 0.2 0.8 37.7 60.7 0.5 0.23 

5 Banks 0.0 0.1 0.0 0.6 55.7 43.2 0.4 0.26 

6 Banks 0.0 0.1 0.1 0.2 51.9 47.5 0.2 0.25 

7 Banks 0.0 0.0 0.0 0.0 16.4 82.6 0.9 0.22 

8 Banks 0.0 0.1 0.0 0.1 12.4 86.3 1.1 0.21 

9 Banks 0.2 0.4 0.3 2.2 57.6 38.9 0.4 0.27 

10 Banks 0.0 0.0 0.0 0.1 17.0 82.2 0.6 0.22 

11 Banks 0.0 0.1 0.6 0.7 16.6 81.3 0.7 0.22 

12 Banks 0.0 0.1 0.0 0.1 9.4 89.0 1.3 0.21 

13 Banks 0.0 0.2 0.9 1.6 59.4 37.7 0.2 0.27 

14 Banks 0.0 0.0 0.0 0.1 41.1 58.5 0.3 0.24 

15 Banks 0.0 0.1 0.2 0.4 12.1 86.3 0.9 0.21 

16 Banks 0.1 0.3 0.2 0.7 42.4 55.1 1.1 0.24 

17 Banks 0.0 0.5 0.1 0.2 1.2 91.4 6.6 0.16 

18 Banks 0.0 0.0 0.0 0.1 3.3 93.9 2.7 0.20 

19 Banks 0.0 0.0 0.0 0.2 48.1 51.0 0.6 0.25 

20 Banks 0.0 0.1 0.1 0.3 42.4 56.9 0.3 0.24 

21 Banks 3.9 0.1 3.1 4.4 43.3 44.9 0.2 0.26 

22 Banks 0.1 0.1 0.2 0.9 37.0 60.9 0.8 0.23 

23 Banks 0.7 0.2 1.3 4.4 43.3 49.3 0.9 0.25 

30 Banks 0.0 0.0 0.1 0.6 17.9 80.0 1.3 0.21 

31 Banks 0.0 0.1 0.2 0.6 10.5 87.4 1.2 0.21 

33 Banks 0.0 0.1 0.0 0.0 4.4 93.2 2.3 0.19 

36 Banks 0.0 0.1 0.1 0.6 21.7 76.4 1.1 0.21 

38 Banks 0.1 0.0 0.3 1.4 52.1 45.8 0.3 0.26 
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Sample Location Percentage 

Gravel 
(>2mm) 

Mud 
(<0.063mm) 

Very 
Coarse 

Sand (1-
2mm) 

Coarse 
Sand 
(0.5-

1mm) 

Medium 
Sand 
(0.25-

0.5mm) 

Fine 
Sand 

(0.125-
0.25mm 

Very Fine 
Sand (0.063-

0.125mm) 

d50 (mm)

Mean 0.2 0.1 0.3 0.9 32.2 65.3 1.0 0.23 

Minimum 0.0 0.0 0.0 0.0 1.2 34.0 0.1 0.16 

Maximum 3.9 0.5 3.1 4.4 63.4 93.9 6.6 0.28 

 

Table 6.4 Particle size of sea bed sediment samples collected across Kellet Gut by MESL (2015). Locations are shown on Figure 6.2. 

Sample Location Percentage 

Gravel 
(>2mm) 

Mud 
(<0.063mm

) 

Very 
Coarse 

Sand (1-
2mm) 

Coarse 
Sand 
(0.5-

1mm) 

Medium 
Sand 
(0.25-

0.5mm) 

Fine
Sand 

(0.125-
0.25mm 

Very Fine 
Sand (0.063-

0.125mm) 

d50 (mm)

1 Kellet Gut 22.5 0.1 12.5 16.3 32.8 15.7 0.1 0.53 

24 Kellet Gut 16.7 0.0 20.6 25.5 26.5 10.5 0.2 0.67 

25 Kellet Gut 9.8 0.1 6.9 8.2 37.9 36.9 0.3 0.29 

26 Kellet Gut 0.0 0.0 0.2 0.3 21.1 77.8 0.6 0.22 

27 Kellet Gut 7.6 0.2 8.8 18.0 56.3 8.9 0.2 0.42 

28 Kellet Gut 6.9 0.2 9.5 16.0 38.7 28.2 0.3 0.33 

29 Kellet Gut 10.1 0.1 6.4 12.7 52.5 18.0 0.2 0.36 

Mean 10.5 0.1 9.3 13.9 38.0 28.0 0.3 0.40 

Minimum 0.0 0.0 0.2 0.3 21.1 8.9 0.1 0.22 

Maximum 22.5 0.2 20.6 25.5 56.3 77.8 0.6 0.67 
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Table 6.5 Particle size of sea bed sediment samples collected across The Downs by MESL (2015). Locations are shown on Figure 6.2. 

Sample Location Percentage 

Gravel 
(>2mm) 

Mud 
(<0.063mm

) 

Very 
Coarse 

Sand (1-
2mm) 

Coarse 
Sand 
(0.5-

1mm) 

Medium 
Sand 
(0.25-

0.5mm) 

Fine 
Sand 

(0.125-
0.25mm 

Very Fine 
Sand (0.063-

0.125mm) 

d50 (mm)

32 The Downs 65.9 1.5 3.7 4.2 7.5 15.6 1.5 9.11 

34 The Downs 61.9 2.4 4.3 9.3 16.4 4.3 1.5 7.08 

35 The Downs 38.1 7.1 8.6 15.0 18.2 9.8 3.1 0.83 

37 The Downs 59.6 2.3 5.0 7.6 13.5 10.8 1.3 4.94 

39 The Downs 56.7 3.0 6.6 11.3 14.0 5.8 2.6 4.45 

40 The Downs 67.7 0.7 1.7 1.7 8.1 18.6 1.7 11.90 

41 The Downs 85.1 0.7 3.2 4.0 5.0 1.5 0.4 37.76 

42 The Downs 51.6 2.9 5.8 9.1 15.5 12.3 2.8 2.37 

43 The Downs 46.2 6.3 5.5 7.3 12.8 19.4 2.5 1.21 

Mean 59.2 3.0 4.9 7.7 12.3 10.9 2.0 8.85 

Minimum 38.1 0.7 1.7 1.7 5.0 1.5 0.4 0.83 

Maximum 85.1 7.1 8.6 15.0 18.2 19.4 3.1 37.76 
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Figure 6.14  The relative proportions of gravel, sand and mud in the sea bed sediment samples collected by MESL (2015) 
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The findings reported by MESL (2015) are supported by previous studies of sediment particle size across 
South Calliper and South Goodwin Sands (Westminster Dredging, 1975; Dove et al., 2015). Westminster 
Dredging (1975) completed a vibrocore survey of South Goodwin Sands and South Calliper in November 
1975. Sixteen short (1.5-2.7m deep) cores were recovered and particle size analysis carried out on sub-
samples. The cores recovered mainly medium to fine sand with none to very little (less than 2%) mud. 
Median particles sizes between 0.2mm and 0.4mm were recorded with relatively finer sand (median 0.2-
0.3mm) on South Calliper and relatively coarser sand (median 0.3-0.4mm) on South Goodwin Sands.  
 
Dove et al., (2015) provided summary data from sea bed sediment samples collected in 2014 around the 
periphery of South Calliper and South Goodwin Sands and in Kellet Gut. The results show that the 
majority of samples located on the banks are sand (greater than 94%) with subordinate gravel (0-4.2%) 
and minor mud (less than 2.2%) (Table 6.6). A couple of samples at the north end of Kellet Gut contain 
more gravel (13.0-18.2%) at the expense of sand (80.4-82.2%). 

Table 6.6 Particle size summary of sea bed sediment samples collected across South Calliper, South 
Goodwin Sands and Kellet Gut by Dove et al. (2015). Locations are shown on Figure 6.2.  

Sample Location % Gravel % Sand % Mud 

GT164 Banks 0.0 97.8 2.2 

GT170 Banks 0.0 100.0 0.0 

GT171 Banks 0.0 99.0 1.0 

GT173 Banks 0.0 100.0 0.0 

GT174 Banks 0.0 98.5 1.5 

GT176 Banks 4.2 94.0 1.7 

GT179 Banks 0.7 98.5 0.9 

GT180 Banks 0.0 100.0 0.0 

GT182 Banks 0.0 98.7 1.3 

GT183 Banks 3.7 95.4 0.9 

GT185 Banks 0.0 100.0 0.0 

GT186 Banks 0.0 100.0 0.0 

GT191 Banks 0.0 98.1 1.9 

GT192 Banks 3.9 94.7 1.4 

GT195 Kellet Gut 13.0 82.2 4.9 

GT198 Banks 0.1 98.5 1.4 

GT199 Kellet Gut 18.2 80.4 1.4 

GT200 Banks 0.1 98.9 1.0 

Mean 2.4 96.4 1.2 

Minimum 0.0 80.4 0.0 

Maximum 18.2 100.0 4.9 

6.5.6 Bedforms 

EGS (2015b) broadly divided the sea bed that they surveyed into three types; sand with sand waves and 
megaripples, veneer of sand over rock, and intermittent exposure of rock (Figure 6.15). Mobile sandy 
sediments characterised by the presence of active bedforms (sand waves and megaripples) are found 
over the entire survey area with exception of the deeper section towards the edges of the sand bank to the 
west, where the underlying bedrock can be seen intermittently exposed. These bedforms are formed by 
tidal currents flowing near the bed causing migration of sediments across the sand bank. The bedforms 
vary in height and wavelength, with the largest sand waves reaching about 1.5m in height, with their 
steepest sides facing to the north (HR Wallingford, 2015c). This indicates that residual sediment transport 
is to the north. 
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Figure 6.15  Classification of the sea bed across the surveyed area (EGS, 2015b) 
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6.5.7 Bed load sediment transport 

Sediment is likely to be supplied to Goodwin Sands from the southern North Sea, along a south-westerly 
directed sediment transport pathway to the Straits of Dover and along a north-easterly directed pathway 
from the English Channel. Hence, the banks are located at a sediment transport convergence where there 
would be no overall (net) bed load transport. Suggested losses from the banks include those along a 
transport pathway to the north and into the Thames Estuary, and a local transfer to the west towards the 
east Kent coast (HR Wallingford, 2002; Halcrow, 2010). 
 
There is significant potential sediment transport around Goodwin Sands (HR Wallingford, 2015d). During 
ebb tides, sediment transport is to the north, while during flood tides sediment transport is to the south in 
deeper areas, with very little transport in the shallower parts between the sand banks and the coast. The 
peak sediment transport rates are about 0.002m2s-1 (Figure 6.16) with the highest residual rates of 
0.0002m2s-1 (10% of peak transport rates) averaged over a spring-neap tidal cycle (Figure 6.17). 
 
The pattern of residual sediment transport describes a clockwise circulation around the sand bank system 
with northward transport to the west and southward transport to the east of the banks (HR Wallingford, 
2015d). The sediment transport modelling results suggest that there is a small northward sediment 
transport pathway from the Straits of Dover, which might feed Goodwin Sands with additional sand, 
although the amount of sand available for transport there is very limited. To the north of the study area, 
the residual transport vectors are very small. This finding suggests that there is a little loss of sediment to 
the northwest of the banks, and potentially a small gain from the northeast. Accordingly, the volume of the 
banks is expected to be stable, perhaps even growing at a very slow rate. This view of a generally stable 
bank volume is confirmation of earlier work (HR Wallingford, 2008) that concluded that the volume of the 
sandbanks is constant or fractionally increasing. 

6.5.8 Suspended sediment transport 

Suspended sediment concentrations in the eastern English Channel have a high level of natural spatial 
and temporal variation. HR Wallingford (2002) reported average suspended sediment concentrations in 
the southern North Sea of 2-64mg/l depending on the season. Observed concentrations are highest close 
to the coast, with near bed concentrations of 6-75mg/l reported over an 18 month period (Lafite et al., 
2000). Measurements of near bed sediment concentrations were about 0-30mg/l for the East Arm 
entrance to Dover Harbour and 0-50mg/l for the Admiralty Pier entrance (HR Wallingford, 1991). 
 
HR Wallingford (1989) discussed the impact of waves on suspended sediment concentrations along the 
coastline. They showed that concentrations along the Kent coast were primarily dependent on the degree 
of wave energy incident on the coast. Average monthly concentrations varied from over 200mg/l in the 
stormiest conditions to 10mg/l in the least stormy conditions. 
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Figure 6.16  Peak ebb (top panel) and flood (bottom panel) sediment transport (HR Wallingford, 2015c). Time 
series in blue shows the water levels at the time of the plots 
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Figure 6.17  Residual sediment transport vectors and rates (HR Wallingford, 2015d). The dredging area is denoted by the green polygon  
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6.5.9 Sea bed morphological change 

Goodwin Sands is dynamic and changes its shape in response to changes in tidal currents and waves. 
HR Wallingford (2008) created digital terrain models (DTMs) of 1986-1988, 1995-1998 and 2006 to carry 
out calculations of bank volume change (1995-1998 to 2006 only) for an area encompassing South 
Goodwin Sands and South Calliper (Figure 6.18). They showed that between 1995-1998 and 2006, there 
was an increase in bank levels over most of the area (Figure 6.19). However, along the eastern side of 
South Calliper, the bed levels have lowered by as much as 15m in line with a northwest migration of the 
bank demonstrated by Port of London Authority (2007) and HR Wallingford (2007). 

Figure 6.18  Location of area used for volumetric analysis by HR Wallingford (2008) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Volume calculations are shown in Table 6.7. The data shows that the volume above 0m increased by 
1.3M m3 over the nine year period, whereas the volume above -10m CD decreased by 1.6M m3. The latter 
is less than 1% of the total volume of South Goodwin Sands and South Calliper, and HR Wallingford 
(2008) suggested that it was within the expected accuracy of the bathymetric surveying. This means that 
the volume of the bank has been maintained between 1995-1998 and 2007, but its morphology has 
altered. The results suggest that in general the bank has become higher, with sediment previously in 
deeper water has been transported to higher levels. Even accounting for losses due to dredging, the bank 
appears to be in a state of dynamic equilibrium, with morphological changes that are not manifest in 
dramatic volume changes (Halcrow, 2010). 
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Figure 6.19  Differences in the 1995-1998 and 2006 bathymetries (HR Wallingford, 2008) 

 
 

Table 6.7 Area and volume calculations between 1995-1998 and 2006 (HR Wallingford, 2008) 

Date Above 0m CD Above -10m CD 

Area (km2) Volume (Mm3) Area (km2) Volume (Mm3) 

1995-1998 4.82 4.39 25.72 178.77 
2006 5.06 5.65 25.48 177.15 

Difference +0.24 +1.26 -0.24 -1.62 
 
DHB has previously dredged material from South Goodwin Sands for port development. The last dredging 
carried out was in Area 342 (shown in Figure 6.19) in April 1998, when 244,060m3 of sand was extracted. 
The bathymetry comparison between 1995-1998 and 2006, suggests that despite this extraction, the 
change in bank levels in Area 342 has been small. This means that the extraction did not lead to a long-
term lowering of the bank and bank levels have recovered since that extraction (HR Wallingford, 2008).  

6.6 Assessment of Effects Caused by Dredging 

This section discusses the potential effects of the proposed scheme on the hydrodynamic and sediment 
transport conditions and sea bed conditions within the study area.  
 
During dredging, sediment plumes may be formed by the release of sediment into the water column from 
a combination of the dredging’s extraction and loading processes. The released sediment will become 
dispersed in the water column both vertically and laterally, resulting in increased suspended sediment 
concentration and sediment deposition in the environment at and surrounding the dredging operations 
and, depending on the extent of sediment transport, in more remote environments. 



 
O p e n  

 
 

16 May 2016 VOLUME II  I&BPB2107R001D01 92  

 

 

After dredging, the removal of surface layers of sediment from the sea bed will have altered the physical 
form of the sea bed, including its bathymetry. Changes to the bathymetry may alter the existing wave, tidal 
current and sediment regimes and, thereby, causing effects on other receptors within the offshore study 
area (see ES Section 8, ES Section 9, ES Section 10, and ES Section 11). 

6.6.1 Increase in suspended sediment concentrations during dredging 

The results of the sediment dispersion modelling are presented as two maps showing the footprint of 
suspended sediment concentration increases of 10mg/l, 20mg/l and 50mg/l for mud (less than 0.063mm) 
and sand (0.063mm to 0.25mm) (HR Wallingford, 2015c) (Figures 6.20 and 6.21). 
 

Figure 6.20  Footprint of peak suspended sediment concentration increases of mud resulting from the proposed 
dredging (HR Wallingford, 2015c) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For mud, all three of these concentration increases are aligned with the western perimeter of the proposed 
dredging area indicating rapid dispersion of the plume (HR Wallingford, 2015c). Over the bank to the east 
of the proposed dredging area, the 10mg/l and 20mg/l plume footprints extend further, because of 
shallower water and slower current velocities. The 10mg/l and 20mg/l footprints extend up to 1.5km and 
1km respectively from the eastern boundary of the proposed dredging area, whereas the 50mg/l footprint 
is aligned closely with the proposed dredging area boundary. 
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Figure 6.21  Footprint of peak suspended sediment concentration increases of sand resulting from the proposed 
dredging (HR Wallingford, 2015c) 

 

 
 
For sand, the much larger release rate of 126kg/s compared to the mud release rate of 8.2kg/s contributes 
to a larger spatial plume. The 10mg/l footprint extends 1.5-2km from the dredging area to the north and 
east and less than this to the south and west. The 20mg/l footprint is similar and extends 1-1.3km from the 
dredging area to the north and east. The 50mg/l footprint extends less than 500m from the dredging area. 
 
From a spatial perspective, background suspended sediment concentrations are commonly between 
10mg/l and 50mg/l, varying up to 200mg/l during storms. The plume-derived suspended sediment 
concentrations are in addition to the background concentrations, and so they potentially elevate typical 
concentrations by 10mg/l, 20mg/l and 50mg/l above baseline (i.e. the baseline could potentially be 
doubled).  
 
From a temporal perspective, the dredging programme is currently anticipated to take place in three 
periods of four months over 2017-2019, which will correspond to the relevant DWDR scheme’s 
construction stages. The detailed design of the construction works is still to be finalised but an indicative 
program for dredging has been outlined and is presented in Table 6.8 below. There is a possibility that the 
elevated suspended sediment concentrations could occur for an extended period of time (periods of 
months), which may be longer than natural events (i.e. during storms when the background concentration 
could be raised by up to 200mg/l). 
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Table 6.8 Estimated dredging times 

DWDR Project Stage   Estimated dredging timing  

Stage 1  September 2017 – December 2017  

Stage 2 May 2018 – August 2018 

Stage 3  April 2019 – July 2019  

 
Overall, the potential concentration of suspended sediment that is released into the water column during 
the dredging process could potentially double the baseline concentrations but is distributed locally (i.e. 
generally within the confines of the sand bank) and within the concentrations generated by natural events. 
Taking into account the numerical model’s findings and the conservatism built into the numerical modelling 
scenario (e.g. dredging of 4Mm3 aggregate in one continuous dredge), the increase in suspended 
sediment during dredging is considered negligible. 

6.6.2 Deposition of fine sediment from the plume 

Mobilisation of sediment on the sea bed occurs when the wave and tidal current forces exert a shear 
stress that exceeds a threshold relevant to the sediment type. When shear stress drops below this 
threshold, the sediment begins to fall out of suspension and is re-deposited on the sea bed. If the shear 
stress is then increased above the threshold again, the sediment will be re-suspended. It is, therefore, 
possible for sediment to be continually re-deposited and re-suspended, as tidal and wave conditions 
change. The sediment could ultimately reach areas remote from the initial dredging activity (although in 
greatly decreasing concentrations as the sediment becomes ever more widely dispersed). 
 
Deposition from the plume could also alter the physical conditions at the sea bed within the deposition 
footprint such that the sea bed’s sediment composition and bathymetry could change. For example, the 
selective removal of relatively coarse sediment can lead to ‘fining’ of the remaining sediments on the sea 
bed due to a relative increase in the proportion of finer sediment present on the bed. 
 
The proposed dredging will predominantly release a mixture of fine and medium sand from the overflow, 
with a very small amount of mud. The mud will be released into the water column to form a plume which 
will disperse into the background suspended sediment concentrations. The sand will fall to the bed, which 
is also composed of similar sand, and become part of the background sediment transport regime. It will 
not change the bed substrate to any significant extent. The thickness of deposited mud from the plume will 
be of the order of a fraction of a millimetre (HR Wallingford, 2015c) and will likely be re-suspended on the 
following tide. Given the sediment’s negligible magnitude of deposition and integration with the 
background sediment regime, it is expected that deposition will be negligible in terms of changing the sea 
bed’s composition and bathymetry.     

6.6.3 Effects on waves following the dredging operation 

Changes in bathymetry have the potential to alter the wave transformation processes across the affected 
sea bed. The processes of wave refraction across the sea bed could be altered following dredging, which 
could change the distribution of wave energy (both direction and magnitude) in the vicinity. Changes in 
wave energy could then change the processes of sediment transport, both locally and towards the east 
Kent coast. The removal of sand from the bank will also result in a reduction of its volume and the 
potential for this to reduce its sheltering effect to the adjacent sea bed and ultimately the east Kent 
coastline. 
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The results of the wave modelling are presented as a series of maps showing change in wave height with 
respect to the baseline wave heights for the two dredging scenarios using the summer 2015 bathymetry 
(Figure 6.22 to Figure 6.25). The magnitude of the changes to baseline waves varies as the input 
parameters are altered. The effects for Scenario 1 and Scenario 2 are summarised in Tables 6.9 and 
6.10, respectively. 

Figure 6.22  1:200 year return period wave conditions from 30oN at MLWS (top), MHWS (middle) and one-year 
water level with sea-level rise (bottom): Baseline Hs and differences due to dredging for Scenarios 1 
and 2 (HR Wallingford, 2015a) 

 

 

Figure 6.23  1:200 year return period wave conditions from 90oN at MLWS (top), MHWS (middle) and one-year 
water level with sea-level rise (bottom): Baseline Hs and differences due to dredging for Scenarios 1 
and 2 (HR Wallingford, 2015a) 
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Figure 6.24  1:200 year return period wave conditions from 120oN at MLWS (top), MHWS (middle) and one-year 
water level with sea-level rise (bottom): Baseline Hs and differences due to dredging for Scenarios 1 
and 2 (HR Wallingford, 2015a) 

 
 

Figure 6.25  1:200 year return period wave conditions from 240oN at MLWS (top), MHWS (middle) and one-year 
water level with sea-level rise (bottom): Baseline Hs and differences due to dredging for Scenarios 1 
and 2 (HR Wallingford, 2015a) 
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Table 6.9 Summary of wave model predictions for Scenario 1 

Water Level Wave Approach Direction

30o 90o 120o 240o

MLWS Increases in wave heights of 
0.02 to 0.1m in a 1.2km long, 
0.2km wide zone stretching 
west-southwest from the 
proposed dredging area. No 
predicted decreases in wave 
heights 

No predicted increases or 
decreases in wave heights 

No predicted increases or 
decreases in wave heights 

Increases in wave heights of 0.02 to 0.1m in a 
5.7km long, up to 2.6km wide zone stretching 
north-south along the entire length of the 
proposed dredging area and outside to its 
west. Very small area of 0.1-0.2m increases at 
northwest edge of proposed dredging area. 
Several small areas of decreased wave 
heights (-0.02 to -0.1m) at the northern edge 
of proposed dredging area. 

MHWS Very small area of decreased 
wave heights (-0.02 to -0.1m) 
at northern edge of proposed 
dredging area. No predicted 
increases in wave heights 

Decreases in wave heights of -
0.02 to -0.1m in a 1.0km long, 
0.2km wide zone in the northern 
part of proposed dredging area. 
No predicted increases in wave 
heights 

Very small area of 
decreased wave heights (-
0.02 to -0.1m) in the 
northern part of the 
proposed dredging area 

Increases in wave heights of 0.02 to 0.1m in 
an 8.0km long, up to 1.6km wide zone 
stretching north-south along the entire length 
of the proposed dredging area and outside to 
its west and north. Very small area of 0.1-
0.2m increases at northwest edge of proposed 
dredging area. Several small areas of 
decreased wave heights (-0.02 to -0.1m) at 
the northern edge of proposed dredging area. 

Extreme with sea-
level rise 

Decreases in wave heights of -
0.02 to -0.1m in a 1.0km long, 
0.6km wide zone in the 
northern part of proposed 
dredging area. No predicted 
increases in wave heights 

Decreases in wave heights of -
0.02 to -0.1m in a 1.4km long, 
0.2km wide zone in the northern 
part of proposed dredging area. 
No predicted increases in wave 
heights 

Very small area of 
decreased wave heights (-
0.02 to -0.1m) in the 
northern part of the 
proposed dredging area 

Increases in wave heights of 0.02 to 0.1m in 
an 8.6km long, up to 1.4km wide zone 
stretching north-south along the entire length 
of the proposed dredging area and outside to 
its west and north. Very small area of 0.1-
0.2m increases at northwest edge of proposed 
dredging area. Several small areas of 
decreased wave heights (-0.02 to -0.1m) at 
the northern edge of proposed dredging area. 
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Table 6.10  Summary of wave model predictions for Scenario 2 

Water Level Wave Approach Direction

30o 90o 120o 240o

MLWS Increases in wave heights of 
0.02 to 0.1m in a 0.6km-wide 
zone for 3.5km stretching west-
southwest from the proposed 
dredging area. Very small area 
of decreased wave heights (-
0.02 to -0.1m) at eastern edge 
of proposed dredging area 

Very small area of increased 
wave heights (0.02 to 0.1m) 
located west of proposed 
dredging area. No predicted 
decreases in wave heights 

No predicted increases or 
decreases in wave heights 

Decreases in wave heights of -0.02 to -
0.1m in a 2.6km by 2.4km zone north of the 
proposed dredging area. Very small area of 
-0.1 to -0.2m decreases at northwest edge 
of proposed dredging area. Increases in 
wave heights of 0.02 to 0.1m in a 1.8km 
long, 0.6km wide zone stretching north of 
the proposed dredging area with a small 
area of increases of 0.1 to 0.2m. Increases 
in wave heights of 0.02 to 0.1m in a 1.6km 
long, 0.4km wide zone in the southern part 
of the proposed dredging area. 

MHWS Decreases in wave heights of -
0.02 to -0.1m in a 1.4km long, 
0.6km wide zone in the centre 
of the proposed dredging area. 
Very small area of increased 
wave heights (0.02 to 0.1m) 
located west of proposed 
dredging area 

Decreases in wave heights of -
0.02 to -0.1m in a 2.2km long, 
0.4km wide zone in the centre of 
the proposed dredging area and 
stretching outside to the west. 
Increases in wave heights of 0.02 
to 0.1m in a 1.0km long, 0.6km 
wide zone north of the proposed 
dredging area 

Decreases in wave heights of -
0.02 to -0.1m in a 1.8km long, 
0.2km wide zone in the centre 
of the proposed dredging area 
and stretching outside to the 
west. Increases in wave 
heights of 0.02 to 0.1m in a 
0.8km long, 0.6km wide zone 
at the northern edge of the 
proposed dredging area 

Decreases in wave heights of -0.02 to -
0.1m in a 3.4km by 2.0km zone north of the 
proposed dredging area. Very small area of 
-0.1 to -0.2m decreases at northwest edge 
of proposed dredging area. Increases in 
wave heights of 0.02 to 0.1m in a 4.0km 
long, 0.8km wide zone stretching north of 
the proposed dredging area with a small 
area of increases of 0.1 to 0.2m. 

Extreme with sea-
level rise 

Decreases in wave heights of -
0.02 to -0.1m in a 1.6km long, 
0.8km wide zone in the centre 
of the proposed dredging area. 
Very small area of increased 
wave heights (0.02 to 0.1m) 
located north of proposed 
dredging area 

Decreases in wave heights of -
0.02 to -0.1m in a 2.2km long, 
0.6km wide zone in the centre of 
the proposed dredging area and 
stretching outside to the west. 
Increases in wave heights of 0.02 
to 0.1m in a 1.2km long, 600m 
wide zone north of the proposed 
dredging area 

Decreases in wave heights of -
0.02 to -0.1m in a 1.8km long, 
0.2km wide zone in the centre 
of the proposed dredging area 
and stretching outside to the 
west. Increases in wave 
heights of 0.02 to 0.1m in a 
0.8km long, 0.6km wide zone 
at the northern edge of the 
proposed dredging area 

Decreases in wave heights of -0.02 to -
0.1m in a 3.4km by 2.0km zone north of the 
proposed dredging area. Very small area of 
-0.1 to -0.2m decreases at northwest edge 
of proposed dredging area. Increases in 
wave heights of 0.02 to 0.1m in a 4.4km 
long, 0.8km wide zone stretching north of 
the proposed dredging area with a small 
area of increases of 0.1 to 0.2m. 
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The results show that the predicted maximum change in wave height is between 0.02m and 0.1m for both 
scenarios for all water levels along with waves approaching from 30o, 90o and 120o. The maximum 
excursion of this change is 3.5km (Scenario 2, 30o waves, MLWS), but in most cases is less than 2.2km. 
In no instances does the change in wave height exceed 0.1m. Also, the change in wave heights is always 
greater than 4.5km from the coastline beyond which (e.g. closer to and at the coast) there is no change 
(HR Wallingford, 2015e). 
 
The predictions are different for waves approaching from 240o. For both scenarios, the effect is much 
larger geographically and larger in terms of the resulting wave heights. The extent of the effect can be up 
to 8.6km long and 2.6km wide with small areas where the wave heights change between 0.1m and 0.2m. 
However, the effect is generally greatest to the north of the proposed dredge area and does not approach 
the coastline (i.e. the effect is greater than 6km from the east Kent coast). 
 
The results of the wave modelling for the historical sand bank scenarios are presented as a series of 
maps showing change in wave height with respect to the baseline wave heights for the two snap-shots of 
1995-98 and 2006 (Figure 6.26 to Figure 6.29). The results show that natural movement of the sand 
banks (based on the 1995-98 to 2006 comparison) would cause significantly more variation in significant 
wave height than was predicted for the post-dredging bathymetries.   
 
Overall, the worst-case scenario changes predicted to be caused by dredging are less than the predicted 
natural variation of wave height across Goodwin Sands and surrounding sea areas. These changes are 
expected to be temporary because the sandbank’s morphology is naturally dynamic, which means the sea 
bed’s bathymetry (and therefore the wave heights) will return towards baseline conditions in response to 
the post-dredge situation through minor changes to erosion and accretion (see Section 6.6.5) and natural 
events (e.g. storms). Hence, although the changes will affect the form of Recent sediments over and 
above (i.e. in addition to) the natural processes, the changes will be within the magnitude of changes 
previously experienced due to natural variation, and therefore considered negligible. 

Figure 6.26  1:200 year return period wave conditions from 30oN at MLWS (top), MHWS (middle) and one-year 
water level with sea-level rise (bottom): Baseline Hs and differences due to natural movement of the 
sand banks (HR Wallingford, 2015a) 
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Figure 6.27  1:200 year return period wave conditions from 90oN at MLWS (top), MHWS (middle) and one-year 
water level with sea-level rise (bottom): Baseline Hs and differences due to natural movement of the 
sand banks (HR Wallingford, 2015a) 

 
 

Figure 6.28 1:200 year return period wave conditions from 120oN at MLWS (top), MHWS (middle) and one-year 
water level with sea-level rise (bottom): Baseline Hs and differences due to natural movement of the 
sand banks (HR Wallingford, 2015a) 

 
 
 
 
 
 
 
 
 
 



 
O p e n  

 
 

16 May 2016 VOLUME II  I&BPB2107R001D01 101  

 

 

Figure 6.29 1:200 year return period wave conditions from 240oN at MLWS (top), MHWS (middle) and one-year 
water level with sea-level rise (bottom): Baseline Hs and differences due to natural movement of the 
sand banks (HR Wallingford, 2015a) 

 

6.6.4 Effects on tidal currents following the dredging operation 

Changes in bathymetry may alter the magnitude and direction of tidal currents both locally (across 
Goodwin Sands) and potentially across a wider area of sea bed. The effect of dredging on tidal currents is 
described in a precautionary manner by simulating the situation with the proposed dredging completed in 
a single campaign. The magnitude of the changes to baseline depth-averaged tidal currents vary as the 
input parameters are altered (Figures 6.30 to Figure 6.33). The effect on depth-averaged currents has 
been predicted for Scenario 1 (the entire proposed dredge area) at the following four times in the 
simulation, chosen to represent the maximum variability of change (Table 6.11): 
 

 The effect at the time of peak northerly-directed tidal currents; 
 The effect at the time of peak southerly-directed tidal currents; 
 The effect at the time of the largest increase in tidal currents; and 
 The effect at the time of the largest decrease in tidal currents. 
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Figure 6.30  Difference in tidal current velocities at the time of maximum current to the north (HR Wallingford, 
2015b) 
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Figure 6.31  Difference in tidal current velocities at the time of maximum current to the south (HR Wallingford, 
2015b) 
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Figure 6.32  Difference in tidal current velocities at the time of maximum current increase (HR Wallingford, 
2015b 
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Figure 6.33  Difference in tidal current velocities at the time of maximum current decrease (HR Wallingford, 
2015b 
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Table 6.11 Summary of tidal current model predictions for Scenario 1 

Scenario

Time of highest 
current velocity 

north 

Time of highest 
current velocity 

south 

Time of largest 
increase in current 

velocity 

Time of largest decrease 
in current velocity 

Increases in current 
velocity of 0.05 to 
0.1ms-1 in a 1.0km 
long, 500m wide zone 
stretching northeast 
from the proposed 
dredging area. Very 
small areas of 
decreased current 
velocities heights (-
0.05 to -0.1ms-1) 
located around the 
edges of the northern 
part of the proposed 
dredging area 

Increases in current 
velocity up to 0.1-
0.2ms-1, but mainly 
0.05-0.1ms-1 in a 3.2km 
by 0.9km zone within 
the central-east part of 
the proposed dredging 
area and outside of it to 
the west. Decreases of 
mainly -0.05 to -0.1ms-1 
flanking the northwest 
(2.6x0.9km) and 
northeast (1.7x0.4km) 
parts of the proposed 
dredging area. Small 
areas of both increased 
(0.05-0.1ms-1) and 
decreased (-0.05 to -
0.1ms-1) current 
velocities located 
northeast of the 
proposed dredging area 

Increases in current 
velocity up to 0.15-0.2ms-

1, but mainly 0.05-0.1ms-1 
in a 3.3km by 0.8km zone 
within the central-east 
part of the proposed 
dredging area and 
outside of it to the west. 
Decreases of mainly -
0.05 to -0.1ms-1 flanking 
the northwest (2.4x0.7km) 
and northeast 
(1.3x0.4km) parts of the 
proposed dredging area. 
Small areas of both 
increased (0.05-0.1ms-1) 
and decreased (-0.05 to -
0.1ms-1) current velocities 
located northeast of the 
proposed dredging area 

Decreases in current velocity 
up to -0.1 to -0.15ms-1 in a 
1.0km by 0.3km zone within 
and outside the northwest 
part of the proposed dredging 
area. This zone is enclosed 
by a larger area (3.0x0.9km) 
of decreases up to -0.05 to -
0.1ms-1. Small areas of 
increased (0.05-0.1ms-1) 
current velocities located in 
the northeast of the proposed 
dredging area 

 
The results show that: 
 

 Greater increases and decreases in tidal current velocity (magnitudes of 0.1-0.2ms-1) extend 
over limited areas (Table 6.11).  

 Smaller increases and decreases in tidal current velocity (magnitudes of 0.05-0.1ms-1) extend 
over larger areas (Table 6.11).  

The predicted magnitudes of change in tidal current velocities are so small that they are unlikely to affect 
the form of Recent (i.e. Holocene) sediments over and above the natural tidal processes and are 
considered negligible. Typically, sand waves and megaripples form on the sea bed beneath tidal currents 
with velocities of around 0.5-0.8ms-1. The predicted changes in tidal current velocities caused by the 
proposed dredge are unlikely to effect the continued formation and maintenance of these bedforms. Also, 
the change in tidal current velocities is always greater than 5km from the coastline beyond which (i.e. 
closer to the coast) there is no change (HR Wallingford, 2015e).    

6.6.5 Effects on sediment transport following the dredging operation 

Based on the small effects of the dredging on waves (Section 6.5.3) and tidal current velocities (Section 
6.5.4), the predictions of sediment transport suggested only small changes in the residual sediment 
transport and erosion/deposition pattern due to the proposed dredging (Figure 6.17) (HR Wallingford, 
2015c). These changes in most locations were shown as a reduction in predicted potential erosion within 
the dredging area itself and a reduction of potential sedimentation in the deeper channel areas next to the 
dredging area (Figure 6.34). It is likely that the natural changes to the banks are far greater than the 
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quantities of sand that are to be extracted, and are therefore within the natural variations of bank 
morphological change and considered negligible.  

6.6.6 Post-dredge morphological evolution 

The historic morphological dynamics of the sandbank (as described in Section 6.5.9) can be used as a 
baseline to conceptually predict the post-dredge morphological evolution of South Goodwin Sands 
following aggregate extraction. HR Wallingford (2008) showed that between 1995-1998 and 2006, most of 
South Goodwin Sands increased in elevation over the nine year period (i.e. accretion occurred) apart from 
at three areas where erosion decreased bank elevation (Figure 6.9). It should be noted that these 
accretion and erosion patterns are based on two historical snap-shots and, therefore, morphological 
changes can only be inferred outside these two time periods. 

HR Wallingford (2008) also showed that the volume of the entire South Goodwin Sands between 1995-
1998 and 2006 above the -10m CD contour reduced by 0.9% of the total volume of the bank (1.6M m3 of 
the bank’s 178.8M m3) (Table 6.7). This would equate to a 6cm vertical change spread equally across 
South Goodwin Sands, which is within the expected accuracy of the bathymetric survey. This estimate 
was based on an arbitrary boundary placed around the bank at the time of the latest snap-shot (2006), 
which does not include the proposed dredge area (this area is immediately west of the previously defined 
boundary). It is not possible with the data available to determine whether the majority of the bank still 
remains within this arbitrary boundary or whether the bank has moved or spread to locations outside the 
boundary. However, it is possible to ascertain that the change in bank volume within that defined 
boundary was very small (less than 1% of the total volume), and the general lack of mobile sand on 
exposed bedrock beyond the bank indicates that it is a self-contained feature with sand transported 
around and across the bank by the clockwise circulatory tidal current system (Section 6.5.2). 

The proposed dredging scheme will remove 2.5M m3 of sand from the edge of the bank. This volume is a 
greater volume then the ‘natural’ change in volume of the bank recorded between 1995-1998 and 2006 
(within the defined arbitrary limits at the time). However, numerical modelling shows that removal of this 
volume will not change the existing sedimentary processes and, therefore, will not have any significant 
effect on the morphology of the much larger-scale bank. Although it is difficult to predict how the proposed 
dredge area will infill after aggregate extraction, the bank will continue to evolve within bounds of its 
current patterns of erosion and accretion. 

The removal of 2.5M m3 will not change the nature of the seabed substrate as a minimum of 0.5m depth of 
sediment capping layer will be left in situ (ES Section 2.4) and dredging will not discernibly change the 
sedimentary processes (i.e. accretion and erosion). Therefore, post-dredge morphological evolution 
should not affect the re-colonisation and recovery of benthic communities.  

The removal of 2.5M m3 of sand at South Goodwin Sands will not have a post-dredge morphological 
evolution effect at the coast because the sand within the bank is being transported in a circular path 
around the bank and towards its crest, without any sediment transport connection (e.g. supply) to the 
coast. 
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Figure 6.34 Changes in erosion (left panel) and deposition (right panel) (HR Wallingford, 2015d) 

 



 
O p e n  

 
 

16 May 2016 VOLUME II  I&BPB2107R001D01 109  

 

 

6.7 Mitigation and Residual Effects 

Due to the negligible magnitude of effects predicted to result from the proposed scheme on coastal 
processes and hydrodynamics, mitigation is not deemed to be required. The residual effects remain as 
negligible. 

6.8 Within – Project Cumulative Effects 

The proposed scheme components are limited (i.e. dredging followed by transport to the DWDR scheme 
location) and will not interact spatially to result in cumulative effects on coastal processes and 
hydrodynamics. 

6.9 Monitoring 

DHB proposes to undertake monitoring of the dredging area before and after the completion of the 
dredging. This monitoring would consist of high resolution multibeam bathymetry with full coverage of the 
proposed dredge area and extended survey lines outside the licence area to monitor bathymetry in the 
vicinity of the proposed dredge area. The existing sub-bottom profiles define the top of bedrock and this 
will not change (it is essentially non-erodible). Hence, changes in the volume of the bank can be 
measured by comparing the change in bathymetry only and translating this into a volume change using 
the non-erodible top of the bedrock. 
 
The information and tools currently available do not allow detailed prediction of the infill and form of the 
proposed dredge area. However, the predicted negligible changes to hydrodynamic and morphological 
processes indicate that further assessment should not be needed at this stage. Instead, survey lines to 
monitor the morphological evolution of the site before and after dredging are proposed. 
 
As discussed in ES Section 2.4, DHB is committed to maintaining a minimum average depth of 0.5m 
depth of sediment capping layer will be left in situ to facilitate the re-colonisation and recovery of benthic 
communities (JNCC and Natural England, 2011). In accordance with MMO Standard and Model 
Conditions for Marine Licence (MMOAGG3A) (MMO, 2014c) it is proposed that this sediment coverage 
will be measured over 250m by 250m grid centred on 125m nodes. 
 
The specifications of these surveys would be agreed in advance with the MMO.  
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7 Marine Water & Sediment Quality 

7.1 Introduction  

This section of the Environmental Statement (ES) provides an assessment of the potential effects on 
marine water and sediment quality arising as a result of the proposed dredging scheme (see Section 2 - 
Description of Proposed Scheme for scheme details).  
 
The Environmental Scoping Report (DHB, 2015) identified the potential effects of the proposed works on 
these parameters and the Scoping Opinion received from the Marine Management Organisation (MMO) 
confirmed the issues to be assessed as part of the Environmental Impact Assessment (EIA) process.  
Based on this scoping process, the key issues to be considered within this section of the ES are as 
follows: 
 

 Increase in suspended sediment concentrations associated with dredging; 

 Influence of dredging operations on dissolved oxygen concentrations associated with any release 
of organic material associated with re-suspended sediment; and 

 Remobilisation and dispersion of any contamination associated with re-suspended sediment. 
 
Certain elements of the assessment are informed by Section 6 - Coastal Processes and 
Hydrodynamics.  A separate Water Framework Directive (WFD) Compliance Assessment is provided at 
Appendix 7.1 - Water Framework Directive Compliance Assessment. 
 
The potential cumulative and in-combination impacts resulting from the changes to marine water and 
sediment quality associated with other plans and projects are discussed in Section 17 – Cumulative 
Impact Assessment.  

7.2 Methodology and EIA 

7.2.1 Study area 

The assessment of changes to marine sediment and water quality is largely derived from the information 
provided in Section 6 and can be defined as: 
 

 Goodwin Sands and surrounding offshore waters that could be influenced by any sediment plume 
from the dredging; and 

 The coastal waters between Folkestone Warren and Thanet that could be influenced by any 
sediment plume resulting from dredging. 

7.2.2 Data sources 

General Context 

Regional context for suspended solids concentrations is provided through data collection from previous 
studies undertaken within the general area and includes a number of studies undertaken by HR 
Wallingford (1989, 1999 and 2002). In addition, sediment mapping studies such as those undertaken by 
the British Geological Survey (BGS) are also useful to provide a broad scale indication as to the 
distribution of seabed sediments to be dredged and therefore help to inform the assessment of the risk of 
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suspending fine sediments. DHB also holds data collected for previous dredging campaigns on South 
Goodwin Sands. 
 
Water quality for the general area is available from statutory monitoring carried out by the Environment 
Agency to assess compliance with EC Directives (see ES Section 3 – Legislation, Planning and Policy 
Context & EIA Process) at the Goodwin Sands Fork Buoy (TR4184052790). Figure 7.1 shows the 
location of this monitoring point.  
 
For sediment quality, the physical properties of the seabed are important to provide an indication as to 
contamination risk. For example, the potential for contamination increases with the proportion of fine 
sediment present since it is these smaller particles which bind contaminants, due to their larger surface 
areas to volume ratios and higher organic carbon content. Sediment consisting of coarser sand and gravel 
is therefore generally accepted to carry a much lower contamination risk.  Information regarding particle 
sizes is therefore an important step in assessing the contamination risk to the marine environment.  Whilst 
outline descriptions of sediment types within the general area will inform the broad scale distribution of 
sediment type, the site specific surveys (see below) are the main source of information to inform this 
element of the assessment. 

 

Site specific surveys 

Two site specific surveys were undertaken in order to inform the EIA.  
 
The first survey was undertaken by MESL in August 2015 and involved the collection of surface sediment 
samples using a 0.1m2 mini-Hamon grab. Seventy-one stations in and around the proposed dredge area 
were sampled and of these, 70 were sent for sediment chemistry analysis by ALS Global and 71 were 
sent for particle size analysis (PSA) to Gardline Environmental Ltd.  Sample analysis for chemistry could 
not be undertaken at Station 57 due to the high proportion of cobble in the sub-sample. Figure 7.2 shows 
the locations of the sampling sites against the proposed dredging area.  Full details of the survey are 
provided in Appendix 8.1 - Goodwin Sands Exploration Area Benthic and Epibenthic 
Characterisation Report.   
 
The following list of contaminants where included in the analysis as agreed with Cefas and Environment 
Agency as part of pre-application consultation regarding the scope of the survey (see ES Section 4 – 
Consultation for further detail): 
 

 Trace metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, and zinc); 

 Polyaromatic Hydrocarbons (PAHs) (individual PAHs and total PAHs comprising the 16 United 
States Environmental Protection Agency (USEPA) priority pollutants); and 

 Tributyltin (TBT). 
 
The second survey was undertaken by Fugro in December 2015 and involved the collection of 8 vibro-
cores (see Figure 7.2).  Sediment samples were then collected from the cores and sent for PSA only (i.e. 
no chemical analysis was undertaken). 
 
In addition to the sediment sampling for contaminant analysis, a turbidity sensor was deployed at the 
South Goodwin Sands to obtain site specific turbidity data to inform the EIA. However, due to a seal fault 
the equipment failed and the survey contractor was unable to recover turbidity data.  
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7.2.3 Legislation, policy and guidance 

7.2.4 EIA methodology 

Assessment criteria 

The assessment of impacts within this section follows the general methodology set out in Section 3 – 
Legislation, Planning and Policy Context & EIA Process.  The assessment of water quality impacts is 
based on the standards outlined in the relevant directives, or comparison of concentrations to the baseline 
environment where possible (for example in relation to suspended solid concentrations). 
 
The context of the contaminants found within sediments is established through the use of recognised 
guidelines and action levels.  For the assessment of the data collected at Goodwin Sands, the Cefas 
Action Levels for the disposal of dredged material (Cefas, 2000) have been applied to the data. 
 
Cefas Action Levels are used as part of a ‘weight of evidence’ approach to assessing the suitability of 
material for disposal at sea, but are not themselves statutory standards.   Selected Action Levels are set 
out in Table 7.1. 

Table 7.1 Cefas Action Levels appropriate to the sediment sampling undertaken 

Contaminant Action Level 1 Action Level 2 

 mg/kg 

Arsenic 20 200

Cadmium 0.4 5

Chromium 40 400

Copper 40 400

Lead 50 500

Mercury 0.3 3

Nickel 20 200

Zinc 130 800

Organotins (Tributyltin, TBT) 0.1 1

Total Hydrocarbons (THC) 100 -

Individual Polycyclic Aromatic 
Hydrocarbons (PAH) (exception 
Dibenz[a,h]anthracene which is 
0.01mg/kg). 

0.1 -

 
Cefas guidance indicates that, in general: 

 Dredged material with contaminant levels below Action Level 1 are not considered to be of 
concern and are, therefore, likely to be approved for disposal at sea; 

 Dredged material with contaminant levels above Action Level 2 are considered to be unsuitable 
for disposal at sea; and   

 Dredged material with contaminant levels between Action Levels 1 and 2 requires further 
consideration and testing before a decision can be made about disposal at sea.   

 
Whilst the proposed dredging scheme does not require disposal of dredged material, it has become 
commonplace to compare sediment contamination results to these Action Levels in order to provide an 
indication of risk to the environment.   
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Sensitivity of the receptor 

As set out in ES Section 3.3.4 the sensitivity of a receptor is a function of its capacity to accommodate 
change and reflects its ability to recover if it is affected.  It is quantified via a consideration of adaptability, 
tolerance and recoverability. Table 7.2 sets out the generic criteria used in defining the sensitivity of the 
water quality receptor.  Where a water quality receptor could reasonably be assigned more than one level 
of sensitivity, professional judgement has been used to determine which level is applicable.  The inclusion 
of internationally or nationally important features within the high sensitivity definition provides the 
opportunity to increase the sensitivity of the water quality receptor if required, even if capacity for dilution 
and flushing exists. 

Table 7.2 Criteria used to determine the sensitivity of marine water quality receptors 

Sensitivity Definition 
High The water quality of the receptor supports or contributes towards the designation of an internationally 

or nationally important feature and/or has a very low capacity to accommodate any change to current 
water quality status, compared to baseline conditions. 

Medium The water quality of the receptor supports high biodiversity and/or has low capacity to accommodate 
change to water quality status. 

Low The water quality of the receptor has a high capacity to accommodate change to water quality due, for 
example, to large relative size of the receiving water and capacity for dilution and flushing.  
Background concentrations of certain parameters already exist. 

Negligible Specific water quality conditions of the receptor are likely to be able to tolerate proposed change with 
very little or no impact upon the baseline conditions detectable 

 
Whilst European designations are present within the study area along the coastline (e.g. bathing waters; 
see Section 7.3), the proposed dredge area is located sufficiently far away from the coastline that the 
large physical scale and capacity for mixing and dilution within the offshore environment offers a high 
capacity to accommodate temporary changes in water quality.  As a result, the general water quality 
sensitivity is considered to be low.   
 

Magnitude of effect 

Prediction of the magnitude of potential effects has been based on the effect that the proposed dredging 
activity may have upon the marine water quality status (see Table 7.3).  These descriptions of magnitude 
are specific to the assessment of marine water quality changes and are considered in addition to the 
generic descriptors of magnitude presented in ES Section 3 (see Table 3.4). Potential effects have been 
considered in terms of being permanent or temporary, and adverse or beneficial.  Where an effect could 
reasonably be assigned more than one level of magnitude, professional judgement has been used to 
determine which rating is most applicable. 

Table 7.3 Criteria used to determine the magnitude of marine water quality effects 

Magnitude Definition 
High Very significant change to key characteristics of the water quality status of the receiving water feature.  

Water quality status degraded to the extent that a permanent or long term change occurs.  An inability 
to meet (for example) Environmental Quality Standard (EQS) is likely. 

Medium Significant changes to key characteristics of the water quality status taking account of the receptor 
volume, mixing capacity, flow rate, etc.  Water quality status likely to take considerable time to recover 
to baseline conditions. 

Low Noticeable but not considered to be significant changes to the water quality status of the receiving 
water feature.  Activity not likely to alter local status to the extent that water quality characteristics 
change considerably or EQSs are compromised. 
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Magnitude Definition 
Negligible Although there may be some impact upon water quality status, activities predicted to occur over a 

short period.  Any change to water quality status will be quickly reversed once activity ceases. 

7.3 Consultation 

Consultation has been undertaken throughout the EIA process, including during the submission of an 
Environmental Scoping Report. The consultation responses received that are specific to this section, 
relate to discussions held with Cefas regarding the scope of the benthic ecology survey, which included 
the collection of sediment samples for chemical analysis. During this process it was agreed that 
polychlorinated biphenyls (PCBs) did not need to be included within the analysis since Cefas felt there 
were unlikely to be any direct sources to the site. 

7.4 Baseline Environment 

7.4.1 Sediment quality 

To reduce the risk of dredging finer sediments (that would have unsuitable engineering properties), a site 
selection process was carried out to target coarser sand of the correct size (see Section 2 for further 
detail).  As a result, the area to be targeted by the proposed scheme comprises unconsolidated sandy 
sediments and is the unit which makes up the Goodwin Sands sandbank system.  The base of this area is 
considered to be upper Cretaceous chalk (EGS, 2015).  It should be noted that sediments will not be 
dredged down to the underlying bedrock in accordance with Marine Minerals Guidance 1 (ODPM, 2002).  
This guidance and established industry practice requires that an average of 0.5m capping layer would be 
left in place following completion of dredging. It is the intention of DHB to ensure this capping layer 
requirement is applied to the proposed dredging scheme (Section 2.4). 
 
The site specific surveys provide further detail on the physical characteristics of the sediment to be 
dredged and full details are provided in Appendix 8.1 and ES Section 6. To summarise, this data 
indicates that sediments within the proposed dredge area are generally characterised by sandy substrates 
(>99%) with little or no gravel (0.2%) or silt (0.5%) present.  A higher percentage of gravel (between 22% 
and 60%) exists at a number of stations but these are located to the north-east and south-west of the 
Goodwin Sands sandbanks and outside the proposed dredge area. These findings are supported by 
historical information available (see ES Section 6 for further detail). The vibro-core logs identify that the 
presence of “rare pockets of black organic matter” or “thin laminae of black organic staining” is associated 
with the sediment within the silt fractions of the upper 1m of the proposed dredge area and, therefore, 
suggest that the sediment’s organic matter is limited (i.e. less than 0.5%).  
 
In terms of sediment quality, the offshore location of the proposed dredge area is such that very few 
sources of contamination are located nearby, unlike coastal areas where the potential for contamination 
from recreational activities and industry is more likely.  Human activities which occur in the general area of 
Goodwin Sands are detailed in ES Section 15 – Other Commercial and Recreational Activities. The 
most common offshore activities which can affect sediment quality are usually associated with offshore 
disposal of dredged material (both present and historical) and activities associated with oil and gas 
exploration.  However, ES Section 15, specifically Figure 15.1 demonstrates that the potential for these 
activities to affect sediment quality directly at Goodwin Sands is very low, given the distance from these 
activities to the proposed dredge area. Additionally, the low silt component within the sediments within the 
proposed dredge area further reduces the risk of concentrating significant levels of contamination. 
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The site specific survey provides more detailed information on the contaminant levels within the sediments 
to be dredged.  The results of the trace metal and organotin analysis are presented in Table 7.4.  Results 
for the PAH analysis are not presented as the majority of samples were found to be lower than the limit of 
detection.  The exceptions were Stations 37, 46 and 47 where levels of various PAHs were recorded but 
none were above the guideline Cefas Action Level 1 (see Appendix 8.1 for the PAH data).  Note that 
these stations are located outside of the proposed dredge area. 

Table 7.4 Sediment Quality Results for trace metals compared to the Cefas Action Levels (yellow indicates 
exceedance of Cefas Action Level 1 and red indicates an exceedance of Cefas Action Level 2). 
Trace metals in mg/kg and Tributyl Tin (TBT) in µg/kg. 

Sample location 
(general and number) Contaminant 
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Within 
proposed 
dredge area 
or exploration 
area (see 
Section 2) 
(shown in red 
in Figure 7.2)  

1 49 <0.20 4.1 <5.0 <2.0 5.8 21 <0.010 <30 
2 15 <0.20 3.8 <5.0 <2.0 3.8 10 <0.010 <4 
3 19 <0.20 3.8 <5.0 <2.0 3.3 11 <0.010 <4 
4 15 <0.20 4.8 <5.0 <2.0 4.3 15 <0.010 <4 
5 17 <0.20 4.3 <5.0 <2.0 3.9 16 <0.010 <4 
6 14 <0.20 4.7 <5.0 <2.0 3.5 15 <0.010 <4 
7 8.9 <0.20 2.5 <5.0 <2.0 1.9 7.4 <0.010 <4 
8 10 <0.20 4.8 <5.0 <2.0 2.6 9.1 <0.010 <4 
9 19 <0.20 4.7 <5.0 <2.0 3.9 16 <0.010 <4 
10 11 <0.20 5.2 <5.0 <2.0 3.7 13 <0.010 <4 
11 9.4 <0.20 4.1 <5.0 <2.0 3 9.5 <0.010 <4 
12 8.9 <0.20 2.7 <5.0 <2.0 2.2 8.1 <0.010 <4 
13 18 <0.20 3.6 <5.0 <2.0 3.2 12 <0.010 <4 
14 15 <0.20 5.3 <5.0 <2.0 3.7 15 <0.010 <4 
15 9.2 <0.20 2.8 <5.0 <2.0 2.6 8.5 <0.010 <4 
16 15 <0.20 3.9 <5.0 <2.0 6.8 12 <0.010 <4 
17 13 <0.20 4.3 <5.0 <2.0 3.6 9.2 <0.010 <4 
18 10 <0.20 4.9 <5.0 <2.0 3.7 8.6 <0.010 <4 
19 15 <0.20 3.7 <5.0 <2.0 3.8 11 <0.010 <4 
20 15 <0.20 4.1 <5.0 <2.0 3.7 9.6 <0.010 <4 
21 17 <0.20 3.7 <5.0 <2.0 2.8 13 <0.010 <4 

Located 
close to the 
boundary of 
the proposed 
dredge area / 
exploration 
area (shown 
in green in 
Figure 7.2)  

22 15 <0.20 4 <5.0 <2.0 3.4 10 <0.010 <4 
23 25 <0.20 3.4 <5.0 <2.0 4.6 13 <0.010 <4 
24 42 <0.20 3.9 <5.0 <2.0 4.8 17 <0.010 <4 
25 21 <0.20 5.7 <5.0 <2.0 4.4 17 <0.010 <4 
26 11 <0.20 3.9 <5.0 <2.0 3.4 15 <0.010 <4 
27 31 <0.20 4 <5.0 <2.0 3.8 18 <0.010 <4 
28 32 <0.20 4.8 <5.0 <2.0 4.7 20 <0.010 <4 
29 37 <0.20 5.9 <5.0 3 5.2 23 <0.010 <4 
30 9.5 <0.20 4 <5.0 <2.0 3.2 13 <0.010 <4 
31 9.1 <0.20 3.7 7.1 <2.0 3.6 6.8 <0.010 <4 
32 37 <0.20 4.5 <5.0 <2.0 6.8 20 0.016 <4 
33 12 <0.20 5.1 <5.0 <2.0 3.9 9.1 <0.010 <4 
34 40 <0.20 4.8 <5.0 <2.0 7.1 27 0.037 <4 
35 96 <0.20 11 5.4 12 18 58 0.027 <4 
36 13 <0.20 4.1 <5.0 <2.0 3.7 10 <0.010 <4 
37 72 <0.20 7.9 <5.0 4.5 11 41 <0.010 <4 
38 17 <0.20 3 <5.0 <2.0 2.5 12 <0.010 <4 
39 53 <0.20 5.3 <5.0 <2.0 9.5 29 <0.010 <4 
40 46 <0.20 7.1 <5.0 <2.0 8.3 28 <0.010 <4 
41 22 <0.20 1.9 <5.0 <2.0 6.2 13 <0.010 <4 
42 79 <0.20 7.9 15 7 15 47 <0.010 <4 
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43 62 <0.20 7.6 <5.0 6.6 11 32 <0.010 <4 
Sites outside 
of the 
boundary of 
the proposed 
dredge area / 
exploration 
area (shown 
in black in 
Figure 7.2)  

44 36 <0.20 2.8 <5.0 <2.0 4 27 <0.010 <5 
45 31 <0.20 3.4 <5.0 <2.0 3.6 14 <0.010 <4 
46 22 <0.20 3 <5.0 <2.0 3.8 19 0.015 <4 
47 24 <0.20 4.7 <5.0 <2.0 5 34 0.015 <4 
48 68 <0.20 5.4 <5.0 8.1 6 35 <0.010 <4 
49 12 <0.20 1.9 <5.0 <2.0 3.7 12 <0.010 <4 
50 22 <0.20 5.1 <5.0 <2.0 4.5 24 <0.010 <4 
51 36 <0.20 4.4 <5.0 2.1 4.6 19 <0.010 <4 
52 36 <0.20 3.2 <5.0 <2.0 4.3 20 <0.010 - 
53 12 <0.20 4 <5.0 <2.0 3.8 15 <0.010 <4 
54 39 <0.20 5.9 <5.0 2.1 6.7 19 <0.010 <4 
55 34 <0.20 7.6 6.4 5.3 8.9 29 0.036 <4 
56 85 <0.20 9.2 5.7 9.6 16 51 <0.010 <4 

Reference 
sites located 
to the north 
east of the 
proposed 
dredge area 
(shown blue 
in Figure 7.2) 

58 23 <0.20 3.4 <5.0 <2.0 3.9 19 <0.010 <4 
59 12 <0.20 5.1 <5.0 <2.0 4.8 19 <0.010 <4 
60 16 <0.20 6.7 <5.0 2.9 4.2 20 <0.010 <4 
61 52 <0.20 3.8 <5.0 5.1 5.2 26 <0.010 <4 
62 21 <0.20 5.1 <5.0 <2.0 4.2 13 <0.010 <4 
63 32 <0.20 6.1 <5.0 <2.0 4.6 13 <0.010 <4 
64 21 <0.20 4.8 5.9 3.8 3.9 19 <0.010 <4 
65 31 <0.20 2.9 <5.0 5.5 4 23 <0.010 <4 
66 39 <0.20 3.3 <5.0 3.5 4.2 20 <0.010 <4 
67 17 <0.20 4.8 <5.0 2.7 3.5 13 <0.010 <4 
68 17 <0.20 4.2 <5.0 2.8 3.8 13 <0.010 <4 
69 11 <0.20 4.5 <5.0 2 3.5 11 <0.010 <4 
70 29 <0.20 5.1 <5.0 4 5.1 18 <0.010 <4 
71 24 <0.20 3.1 <5.0 3.3 3.5 16 <0.010 <4 

 
It can be seen from Table 7.4 that the only parameter exceeding Cefas Action Level 1 is arsenic. All other 
parameters recorded results either below Action Level 1 or below the limit of detection.  The levels of 
arsenic are, however, only marginally over the Action level 1 and therefore would not be considered to be 
highly contaminated.  Additionally, it is worth noting that the arsenic concentrations in the proposed 
dredge area, with the exception of Station 1, do not exceed Cefas Action Level 1.  

7.4.2 Water quality 

Water Framework Directive 

The requirement for compliance with the WFD (2006/60/EC) needs to be considered in the planning of all 
new activities in the water environment. The Environment Agency, through the River Basin Districts’ 
Typology, Standards and Groundwater threshold values (WFD) (England and Wales) Directions 2009 
provide Environmental Quality Standards (EQS) for a number of ‘specific pollutants’ and ‘other pollutants’ 
within rivers and freshwater lakes, and transitional and coastal waters.  The Directive came into force in 
December 2000 and became part of UK law in December 2003 under the Water Environment (Water 
Framework Directive) (England and Wales) Regulations, 2003 which has since been amended (2015) to 
transpose elements of the Priority Substances Directive 2013/39/EU. 
 
The directive seeks to protect and enhance the quality of all groundwaters and surface waters out to one 
nautical mile from the coastline.  Whilst a separate standalone WFD Compliance Assessment is provided 
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in Appendix 7.1, the directive is considered here as the standards to be applied in order to assess the 
implications for water quality are relevant to this water and sediment quality section. 
The Round 2 River Basin Management Plans (RBMPs) have recently been published and state that the 
WFD water body within which Goodwin Sands is located (i.e. Kent South Coastal Water Body, 
(GB640704540001) has been classified at moderate potential as a result of supporting elements (surface 
water) (Environment Agency, 2015).  This classification relates to whether certain mitigation measures are 
in place within the water body due to its heavily modified status associated with coastal protection.  Water 
quality elements all record good or high status (includes both chemical and physico-chemical parameters), 
which indicates good water quality within the water body and no EQS failures.  A summary of the water 
quality data collected at the Goodwin Sands Fork Buoy, which determines chemical status for the above 
water body (see Figure 7.1 for location), is provided in Table 7.5 below. 

Table 7.5 Summary of water quality data collected at Goodwin Sands Fork Buoy for the period October 2012 
to September 2015 

Parameter Units Concentration range 

Dissolved oxygen 

mg/l 

6.7-10.5 

Dissolved inorganic nitrogen (DIN) *LOD (0.014) – 0.185 

Arsenic  (As) 
 

µg/l 

*LOD (1.0) -1.51 

Cadmium (Cd) 
*LOD (0.03)- 0.03 

 

Chromium (Cr) 
*LOD (<0.5) - 0.5 

 

Copper (Cu) 
0.26-0.44 

 

Lead (Pb) 
*LOD (0.04)-0.099 

 

Mercury (Hg) 
*LOD (0.01) -0.05 

 

Nickel (Ni) 
0.3-2.5 

 

Zinc (Zn) 0.53-1.41 

*Limit of Detection (provided in brackets) 
 

Bathing Waters Directive 

Designated bathing waters come under the umbrella of protected areas as identified by the WFD. They 
are still, however, protected by their own legislation and the revised Bathing Waters Directive (2006/7/EC) 
categories (see below for details) were reported against for the first time in 2015. This new directive sets 
more stringent water quality standards and also puts a stronger emphasis on beach management and 
public information. Parameters assessed comprise: 

 

 Escherichia coli. 

 Intestinal enterococci. 
 
 
 
 
 

The new directive puts in place three new compliance categories – excellent, good and sufficient (the 
existing poor quality category remains). The Government was also required to ensure that all bathing 
waters were of sufficient standard by 2015 and that appropriate measures have been taken to increase 
the number of bathing waters classified as excellent or good. It should be noted that classification is based 
on four years’ worth of data and therefore monitoring for this directive commenced in 2012. Bathing water 
designations within the study area are shown in Figure 7.3 and compliance information is presented in 
Table 7.6 below. Since monitoring using the new parameters only commenced in 2012, classifications 
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from before 2015 are listed as projected (information taken from Environment Agency website ‘What’s in 
your backyard’, 2015).  
 

Shellfish Waters Directive 

The Shellfish Waters Directive (2006/113/EC) has now been subsumed by the WFD.  All previously 
designated shellfish waters have been placed on the Protected Areas register under WFD.  Following the 
repeal of the Shellfish Waters Directive at the end of 2013, there is an ongoing requirement to manage 
designated shellfish waters to ensure no deterioration in water quality and levels of protection are not 
relaxed.  Therefore, existing shellfish waters must at least maintain their current Food Standards Agency 
(FSA) classification and the environmental objective under the WFD for the wider water body in which they 
are located.  
 
The water quality standards established under the previous Shellfish Waters Directive have been 
transposed into the WFD and remain unchanged.  These parameters include suspended solids, salinity, 
dissolved oxygen (DO), organo-halogenated substances (e.g. PCBs and organochlorine pesticides), 
metals and guideline values for coliforms in shellfish flesh.    
 
There is one designated shellfish protected area within the study area (see Figure 7.3). This is the Stour 
Estuary (Kent). The Environment Agency has produced a Shellfish Waters Action Plan in response to 
Article 5 of the Shellfish Waters Directive 2006/113/EC and supporting Regulations and Directions which 
outlines their current understanding of the shellfish water and water quality issues (Environment Agency, 
2014).   Compliance information as detailed within this action plan is presented in Table 7.6 below. 
 
In summary, the protected areas are impacted by various pollution sources, particularly during periods of 
heavy rain in the tourist season.  Bathing waters with streams and rivers running across or in close 
proximity are specifically at risk since these are subject to diffuse pollution sources washing faecal matter 
from the catchment area into the water courses. However, the majority of bathing waters are, where the 
potential for impact exists, protected by improved sewerage infrastructure.  This includes increased levels 
of treatment (ultra violet disinfection) for continuous discharges for example and increased storage for 
storm and emergency overflows to reduce overflow incidences and therefore spills to the environment. 
 

Suspended sediment concentrations 

Suspended sediment concentrations in the Eastern English Channel have a high level of natural spatial 
and temporal variation. HR Wallingford (2002) reported average suspended sediment concentrations in 
the Southern North Sea of 2 to 64mg/l depending on the season.  Observed concentrations are highest 
close to the coast, with near bed concentrations of 6 to 75mg/l reported over an 18 month period (Lafite et 
al., 2000).  Measurements of near bed sediment concentrations reported by HR Wallingford (1991) were 
in the order of 0 to 30mg/l for the East Arm entrance to Dover Harbour and 0 to 50mg/l for the Admiralty 
Pier (Western) entrance.  Information on the impact of waves on suspended sediment concentrations 
along the coastline is available from an earlier HR Wallingford investigation (1989).  The main conclusion 
from the study was that the sediment concentration along the Kent coast was primarily dependent on the 
degree of wave energy incident on the coast.  Average monthly concentrations varied from over 200mg/l 
in the stormiest conditions to 10mg/l in the least stormy conditions. 
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Table 7.6 Summary of compliance information for protected areas within the study area 

Protected 
Area 

Type of 
protected 

area 

Compliance information Additional information on potential impacts on water quality 

2015 2014 2013 

Stour Estuary 
(Kent) 

Shellfish 
Water 

 Information not available Passed 
guideline 

Taken from the Environment Agency’s shellfish action plan (2014):  Land use adjacent to the shellfish 
water is a mixture of urban development, arable, managed grassland and semi-natural vegetation. The 
catchment is also popular with tourists. Pressures are created by large seasonal increases during the 
summer months, including pressures on habitats and the local highway system. A significant proportion 
of the catchment drains into the River Stour, which is thought to increase the risk of diffuse pollution to 
the Stour Estuary (Kent) Shellfish Water.  The shellfish water achieved Guideline compliance in 2012 
and 2013 but none of the years previously. This is partly due to a monitoring point change. Up until 
2011, commercially harvested cockles were sampled. Since 2011, these stocks have declined and are 
no longer harvested or sampled. A new monitoring point using mussels has been sampled which 
achieves guideline compliance.   

Botany Bay, 
Broadstairs 

Bathing 
Water 

Excellent 

 

Excellent Excellent Sewage treatment arrangements are in place to protect compliance at these bathing waters from both 
continuous and intermittent discharges. Bathing water potentially at risk from surface water during 
periods of heavy rain. No rivers or streams flow into these bathing waters. 

Joss Bay, 
Broadstairs 

Bathing 
Water 

Excellent 

 

Excellent Excellent 

Broadstairs, 
Stonebay 

Bathing 
Water 

Excellent 

 

Excellent Excellent 

Broadstairs, 
Viking Bay 

Bathing 
Water 

Sufficient Sufficient Sufficient There are no rivers or streams that flow into this bathing water. There is however a surface water 
outflow which discharges to this bathing water which is thought to be causing the reduced bathing water 
quality.  Sewage treatment arrangements are in place to protect this bathing water. 
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Ramsgate 
Sands 

Bathing 
Water 

Excellent  Excellent Good Water from the Stour Estuary circulates in Pegwell Bay and can reach the beach. The bathing water 
could also be affected by discharges from storm overflows that can occur when heavy rainfall 
overwhelms the sewerage system. The Winterstoke storm overflow is at the north of the beach and the 
Westcliff Pumping Station storm overflow at the south west corner of the harbour. There are also storm 
overflows in Pegwell Bay and the River Stour estuary. However, all these outfalls are designed to 
protect bathing water compliance. 

 

Bathing water potentially at risk from surface water run off during periods of heavy rain. 

Sandwich Bay  Bathing 
Water 

Excellent Excellent Excellent No rivers or streams that could impact on this bathing water. As per previous bathing water, poor water 
quality in the Stour Estuary can impact on this bathing water. 

 

Bathing water potentially at risk from surface water run off during periods of heavy rain. 

Deal Castle Bathing 
Water 

Excellent Excellent Good No rivers or streams that could impact on this bathing water. As per previous bathing water, poor water 
quality in the Stour Estuary can impact on this bathing water. 

 

There are storm overflows in the vicinity of the bathing water which could impact on water quality during 
periods of heavy rain but all potential sewage related impacts have been designed not to impact on 
bathing water compliance. 

 

Bathing water potentially at risk from surface water run off during periods of heavy rain. 

St Margaret’s 
Bay 

Bathing 
Water 

Excellent Excellent Excellent All potential sewage impacts have been improved in order to protect bathing water compliance at this 
bathing water.   There are no streams or rivers that could impact on this bathing water 

Folkestone Bathing 
Water 

Excellent Good Good Pent Stream runs through the urban area of Folkestone and drains into Folkestone Bay to the west of 
the bathing water.  This bathing water is therefore subject to short term pollution caused when heavy 
rainfall washes faecal material into the sea from livestock, sewage and urban drainage.  All potential 
sewage inputs have been improved in order to protect compliance. 
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7.5 Potential Impacts 

The potential impacts of the proposed dredging scheme on water quality relate to the disturbance and 
release of sediment and contaminating substances within the sediment into the water column during the 
dredging process.   
 
Baseline conditions indicate that the sediment within the proposed dredge area comprises sand (99%) 
with very little gravel and/or mud.  This physical composition influences the potential impact of dredging 
increasing the concentration of suspended solids in the receiving water column (see Section 7.5.1).  
Baseline conditions also indicate that the sediment is generally free of inorganic contaminants (e.g. 
metals) and organic contaminants (i.e. hydrocarbons, organo-tins).  This chemical composition influences 
the potential impact of dredging increasing concentrations of contaminants in the receiving water column 
(see Section 7.5.2).   

7.5.1 Increase in suspended solids concentrations in water column as a result 
of dredging 

Dredging has the potential to cause increases in the suspended solids concentrations in the water column 
surrounding the dredging activity and, therefore, to affect water quality in relation to standards and 
regulatory requirements.   
 
Increases in suspended solids concentrations during the dredging process can arise in two ways: 
 

 The action of the drag head on the sea bed causing a physical disturbance; and 
 Overflow from the hopper during the loading process. 

 
Collectively, these are likely to result in enhanced suspended sediment concentrations in a plume in the 
water column.  The distance the plume travels will largely depend on the particle sizes of the sediment, 
the strength of the tidal currents and the amount of wave energy present to maintain the sediment in 
suspension.   
 
Potential impacts to suspended sediment concentrations during have been the subject of a series of 
detailed studies involving numerical modelling (see Section 6 and Appendix 6.3 (HR Wallingford, 
2015d)).  As described in Section 6.5, sediment dispersion modelling has generated two maps showing 
the footprints of suspended sediment concentration increases associated with the proposed scheme at 
intervals of 10mg/l, 20mg/l and 50mg/l for mud (i.e. particles less than 0.063mm in size) (Figure 7.4a) and 
sand (i.e. particles between 0.063mm and 0.25mm in size) (Figure 7.4b).  For mud, all three of these 
concentration increases are aligned with the western perimeter of the proposed dredge area at South 
Goodwin Sands and indicate rapid dispersion of the plume (HR Wallingford, 2015d). The 10mg/l and 
20mg/l footprints extend up to 1.5km and 1km respectively from the eastern boundary of the proposed 
dredge area, whereas the 50mg/l footprint is aligned closely with the proposed dredge area.  
  
For sand, the 10mg/l footprint extends 1.5-2km from the northern and eastern boundaries of the proposed 
dredge area, and less distance from the southern and western boundaries of the proposed dredge area. 
The 20mg/l footprint shows a similar dispersion pattern extends 1-1.3km from the northern and eastern 
boundaries of the proposed dredge area.  The 50mg/l footprint extends less than 500m from the proposed 
dredge area.   
 
To put the effects of dredging in perspective (i.e. increases of 10-50mg/l), the suspended sediment 
concentrations generated by the proposed scheme significantly elevate (i.e. potentially doubles the 
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magnitude) normal background conditions (i.e. 2-64mg/l; HR Wallingford, 2002), but are well within (i.e. a 
quarter of the magnitude) of extreme background conditions (i.e. storm events) (i.e. 200mg/l; HR 
Wallingford, 1989) (see Section 6.5.8).  However, temporally, the three four month durations of dredging 
activities may generate elevated suspended sediment concentrations for periods that are longer than 
seasonal variations and/or associated natural variations (i.e. storm events).   
 
The spatially more widespread distribution of sand (compared to mud) reflects the much larger release 
rate of sand from dredging (126kg/s compared to the mud release rate of 8.2kg/s), which reflects the 
much larger proportion of sand in the proposed dredge area (i.e.  99.7% sand, 0.2% gravel and 0.1% 
mud) (see Section 6.5.5).   
 
On the basis of the above, it is concluded that the magnitude of the suspended sediment concentration 
changes associated with the proposed scheme – and the impact they will have on water quality - will be 
above the natural variations associated with normal conditions but well within extreme conditions and, 
therefore, will be moderate within the 50mg/l footprints and minor within the 10mg/l and 20mg/l footprints, 
and negligible beyond the footprints (Figures 7.4a and 7.4b).  The magnitude of the impact will be limited 
in durations to the three periods of four months of the proposed dredging activities over four years (2017-
2019), and limited in spatial extent to the footprints in and around the proposed dredge area at South 
Goodwin Sands. 
 
For the purposes of this impact assessment, the impact receptor – water quality – has a low sensitivity 
value because it should have the capacity to accommodate intermittent and temporary increases in 
suspended solids concentrations by dispersing and diluting the sediment plume, and because the plume 
concentrations are within the natural variations of background concentrations.  Water quality has a high 
value because it is protected under European and UK law and, therefore, is important at these levels.  
 
Dredging activities and the sediment plumes they generate are likely to occur but will be limited in space 
(i.e. in and around the proposed dredge area) and intermittent (i.e. several hours per day during each 
dredging cycle) and temporary (i.e. three periods of four months over 2017-2019). On cessation of 
dredging, the sediment plumes will disperse and deposit such that water quality recovers to baseline 
conditions. Since the sediment plumes discernible suspended solids concentrations increases (i.e. 10mg/l, 
20mg/l and 50mg/l) will be within the range of natural variation under extreme conditions and are unlikely 
to compromise water quality standards and regulatory requirements, the overall impact on water quality is 
predicted to be of negligible significance.  
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Figure 7.4a Footprint of suspended sediment concentration increases of 10mg/l, 20mg/l and 50mg/l for fine sediment 
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Figure 7.5b  Footprint of suspended sediment concentration increases of 10mg/l, 20mg/l and 50mg/l for fine sand 
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7.5.2 Increase in contaminants concentrations in water column as a result of 
dredging 

Dredging has the potential to cause increases in contaminant concentrations in the water column 
surrounding the dredging activity and, therefore, to affect water quality in relation to standards and 
regulatory requirements.   
 
Contaminants can be mobilised if they are disturbed during dredging (as per the mechanisms described in 
Section 7.5.1) and partition from the sediment to become dissolved in the water.  Typically, contaminant 
mobilisation is an infrequent issue for aggregate dredging (e.g. compared to capital and maintenance 
dredging) because aggregate materials (i.e. sand and gravel) have less potential for concentrating 
significant amounts of contaminants (compared to finer-grained silts and clays) and are often dredged 
from offshore areas that are distant from potential sources of contaminant.  
 
The sensitivity of the receiving water is low because of the dilution effect it will have on the suspended 
sediment and mobilised contaminants that will be dispersed during dredging.  The value of the receiving 
water at and around the proposed dredge area is low given its distance from WFD Protected Areas such 
as the designated Bathing Waters and Shellfish Water situated along the Kent coast (Figure 7.3). 
 
As described in Section 7.4.1 and Table 7.4, the contaminant levels within the sediments within the 
proposed dredge area are considered to be low since the majority of parameters at all sampling stations 
were recorded at levels below Cefas Action Level 1 (i.e. a proxy level for indicating no significant 
contamination) and, in some cases, below the detection limit for the analytical method.  On this basis, the 
magnitude of effect on water quality is predicted to be negligible.   
 
Since the receiving water is deemed to be of low sensitivity and value, and the magnitude of contaminant 
increase is predicted to be negligible, an overall impact of negligible significance is predicted.  The 
probability of a significant adverse impact occurring is unlikely given that the baseline survey information 
confirms very little contamination is present in the proposed dredge area.   

7.5.3 Decrease in dissolved oxygen concentrations in water column as a result 
of dredging 

Dredging has the potential to cause reductions in dissolved oxygen concentrations in the water column 
surrounding the dredging activity and, therefore, to affect water quality in relation to standards and 
regulatory requirements.   
 
Oxygen demand can occur if anoxic and/or anaerobic sediment is disturbed during dredging (as per the 
mechanisms described in Section 7.5.1) and released into the water where it consumes dissolved oxygen 
in order to oxidise the anoxic / anaerobic sediment.  Typically, oxygen demand is an infrequent issue for 
aggregate dredging (e.g. compared to capital and maintenance dredging) because aggregate materials 
(i.e. sand and gravel) are oxidised to deeper sediment levels and are often dredged from offshore areas 
that are distant from potential sources of oxygen demanding materials (e.g. organic matter).  
 
The sensitivity of the receiving water is low because of the dilution effect it will have on the suspended 
sediment and oxygen demanding materials that will be dispersed during dredging.  The value of the 
receiving water at and around the proposed dredge area is low given its distance from WFD Protected 
Areas such as the designated Bathing Waters and Shellfish Water situated along the Kent coast (Figure 
7.3). 
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As described in Section 7.4.1, the organic matter content within the sediments within the proposed 
dredge area is considered to be low since it is a component of the silt fraction (which is 0.5% of the 
sediment in the proposed area), restricted to the upper 1m of the proposed dredged area, and recorded 
present only as rare pockets or thin laminae.  On this basis, the magnitude of effect on water quality is 
predicted to be negligible.   
 
Since the receiving water is deemed to be of low sensitivity and value, and the magnitude of sediment 
oxygen demand is predicted to be negligible, an overall impact of negligible significance is predicted.  
The probability of a significant adverse impact occurring is unlikely given that the baseline survey 
information confirms very little organic matter is present in the proposed dredge area.   

7.6 Mitigation & Residual Change 

A summary of the predicted changes to water quality as detailed above and any mitigation measures 
deemed necessary is provided in Table 7.7. 

7.7 Within - Project Cumulative Impacts 

Since the scheme only comprises dredging, for which the above impacts assess all potential sources of 
suspended sediments and contaminants, the potential for within-project cumulative impacts does not exist.   
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Table 7.7 Summary of impacts table 

Environmental 
Parameter 

Investigation  Impact Description Receptor Significance Mitigation Residual Change 

Water Quality Geotechnical survey to inform 
particle size characteristics of 
sediment. Hydrodynamic 
modelling undertaken to 
determine plume extent and 
concentrations within any 
plume created as a result of 
dredging.  

Increase in suspended solids 
concentrations in water 
column as a result of dredging 

 

General water 
quality 

Negligible No mitigation proposed Negligible 

Water Quality Contamination survey to 
inform contaminant 
characteristics of sediment. 
Hydrodynamic modelling 
undertaken to determine 
plume extent as a result of 
dredging.  

 Increase in contaminant 
concentrations in water 
column as a result of dredging 

General water 
quality 

Negligible No mitigation proposed Negligible 

Water Quality Geotechnical survey to inform 
organic matter characteristics 
of sediment.  Hydrodynamic 
modelling undertaken to 
determine plume extent as a 
result of dredging.  

 

Decrease in dissolved oxygen 
concentrations in water 
column as a result of dredging 

Bathing and 
Shellfish waters 

Negligible No mitigation proposed Negligible 
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8 Benthic Ecology 

8.1 Introduction  

This section of the Environmental Statement (ES) provides an assessment of the potential impacts of the 
proposed dredging scheme on benthic ecology (including shellfish). The EIA Scoping Report (DHB, 2015) 
identified the potential impacts of the proposed scheme on benthic ecology and the Scoping Opinion 
received from the Marine Management Organisation (MMO) confirmed the scope the Environmental 
Impact Assessment (EIA).  Based on this scoping process, the key issues to be considered within this 
section of the ES are as follows: 
 

 Direct loss of benthic and epibenthic species from dredging area; 

 Increase in suspended sediment concentrations from the dredge plume impacting on benthic and 
epibenthic species through effects on feeding or respiratory mechanisms of certain species; 

 Deposition from suspended sediment plume causing smothering of benthic and epibenthic 
species; 

 Impact of hydrodynamic changes on patterns of sediment movement (erosion and/or accretion) on 
benthic communities; and  

 Changes in habitats in the dredge area and surrounding area following dredging and subsequent 
settlement of material, leading to a potential change in composition of benthic species. 

This section is supported by the following technical information: 
 

 The Goodwin Sands Exploration Area Benthic and Epibenthic Characterisation Survey (MESL, 
2015) (see Appendix 8.1); and 

 The Goodwin Sands Exploration Area Sidescan Sonar Interpretation Report (EGS, 2015a) (see 
Appendix 8.2). 

 
This section is interrelated with a number of other ES sections including ES Section 6 - Coastal 
Processes and Hydrodynamics, ES Section 7 - Marine Water and Sediment Quality and ES Section 
9 - Fish Ecology.   
 
The potential for cumulative and in-combination impacts on benthic ecology associated with other plans 
and projects is discussed in Section 17 – Cumulative Impact Assessment.  

8.2 Methodology and Approach to EIA 

8.2.1 Study area 

The study area for benthic ecology is shown in Figure 8.1. It encompasses the proposed dredge area (i.e. 
the direct footprint of the proposed dredging), which is referred to as the Primary Impact Zone (PIZ),  the 
surrounding area affected by the dredging, which is referred to as the Secondary Impact Zone (SIZ), and a 
wider study area.  
 
The SIZ is defined by the potential changes to coastal processes and hydrodynamics processes described 
in ES Section 6.6; that is, the footprint for the dredging induced sediment plume of fine sand based on the 
10mg/l increase in suspended solids concentrations, which extends 1.5-2km from the proposed dredge 
area to the north and east, and less than 1.5km to the south and west (see Figure 8.1). Baseline 
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suspended solids concentrations within the PIZ, SIZ and the wider study area typically vary between 
10mg/l and 50mg/l, and can reach 200mg/l during storm events (see Appendix 6.3). The 10mg/l increase 
in suspended solids concentrations generates the largest footprint for indirect impacts and, therefore, is 
considered to represent a precautionary spatial extent of potential impact.  

8.2.2 Data sources 

Surveys 

Benthic infauna and epibenthic surveys were conducted at Goodwin Sands in August 2015. The Terms of 
Reference for the survey were agreed in advance with the MMO, Cefas, Natural England and the 
Environment Agency (see Appendix 8.3). Benthic grab samples were collected using a standard 0.1m² 
mini-Hamon grab deployed as close as possible to 71 target stations. The locations of the stations 
sampled are identified in Figure 8.1. At each station, a photograph of each grab sample was taken and 
sediment subsamples were taken for Particle Size Analysis (PSA) and for chemical analysis. Faunal 
analysis was undertaken for 50 samples by sieving through a 1mm mesh and preserving for laboratory 
analysis. The epibenthic survey was conducted using a 2m scientific beam trawl with a 3mm cod-end. The 
trawl was towed for approximately 500m or 10 minutes into the prevailing tide. A total of four trawls were 
undertaken, the locations of which are identified in Figure 8.1. A dispensation was issued by the Kent and 
Essex Inshore Fisheries Conservation Authority (KEIFCA) to allow undersized nets to be utilised for the 
survey. Further details on the benthic infauna and epibenthic surveys’ methodologies are provided in 
Appendix 8.1.  
 

A geophysical survey, including high resolution side scan sonar, was undertaken between July and 
August 2015. The sidescan sonar data was analysed by Marine Ecology Services Ltd (MESL) for the 
potential presence of mussel (Modiolus modiolus/Mytilus edulis) beds and Sabellaria spp. reef. Each line 
of sidescan  sonar data was subjected to a detailed review using CODA streaming software to filter the 
data and maximise the image resolution and clarity to facilitate analysis. The majority of the sidescan 
sonar data were of suitable quality to allow any irregular features and/or features of potential conservation 
interest to be readily distinguished (e.g. areas of seabed rugosity that may indicate the presence of 
features of conservation interest, in particular Sabellaria spp. reef, Mytilus and Modiolus beds). Further 
details of this analysis are provided in Appendix 8.2.  
 
Literature 

Additional information on the benthic ecology of Goodwin Sands and the surrounding area was 
established from the following key information sources:  
 

 Defra (2015) Goodwin Sands rMCZ Post-survey Site Report; 

 Natural England MCZ Features of Conservation Importance (FOCI) dataset; 

 Kent Wildlife Trust Seasearch Data (2005); 

 Balanced Seas (2011) Final Recommendations; 

 Marine Life Information Network (MarLIN) website;  

 National Biodiversity Network (NBN) Gateway;  

 JNCC (2010) UK SeaMap 2010 Predictive mapping of seabed habitats in UK waters; and 

 Other available Environmental Statements, in particular Environmental Statements for proposed 
offshore wind farm developments. 
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8.2.3 EIA methodology 

Assessment criteria 

The general assessment criteria in ES Section 3 – Legislation, Planning and Policy Context & EIA 
Process have been adapted to be specific to benthic ecology, as set out in Tables 8.1-8.3.   

Sensitivity of the receptor 

The sensitivity of the receptor for each impact is characterised as one of four levels: high, medium, low or 
negligible.  The description of each level is given in Table 8.1, below. 
 
Where appropriate, the criteria assigned for determining the sensitivity of receptors has been based on 
information derived from the Marine Life Network (MarLIN) website.    

Table 8.1  Criteria used to determine sensitivity for benthic ecology  

Sensitivity Description 

High Receptor has a limited capacity or no capacity to accommodate the changes or influences 
and limited or very low capacity to recover from effects. 

Medium Receptor has a limited capacity to accommodate the changes or influences but 
low/moderate potential to recover from effects. 

Low Receptor has a moderate capacity to accommodate the changes or influences and good 
recoverability potential. 

Negligible Receptor is generally tolerant of and can accommodate the changes or influences. 
Receptor has a high potential to recover from effects.  

 
Value of the receptor 

The value of a receptor is determined based on geographical context (e.g. international, national, regional; 
see below) and conservation designations. Example definitions of the value levels are given in Table 8.2. 

Table 8.2  Criteria used to determine value for benthic ecology 

Value Description 

High Receptor possesses key characteristics which contribute significantly to the distinctiveness, 
rarity and character of the resource, is of high importance and rarity that is national and/or 
international in scale (e.g. a feature of designated sites such Special Area of Conservation 
(SAC)), and has limited potential for substitution / replacement.  

Medium Receptor possesses key characteristics which contribute to the distinctiveness and 
character of the resource, is of medium importance and rarity that is regional in scale (e.g. 
Habitats and Species of Principal Importance), and has limited potential for substitution / 
replacement. 

Low Receptor possesses characteristics which are locally distinctive only, are of low to medium 
importance and rarity that is local in scale (e.g. designated sites such as Local Nature 
Reserves (LNRs)), and potentially can be substituted / replaced. 

Negligible Receptor characteristics do not make a significant contribution to local character or 
distinctiveness, and are of very low importance and rarity, are not designated, and are 
easily substituted / replaced. 
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It is important to note that receptor value and receptor sensitivity are not necessarily linked within a 
particular impact. A receptor could be of high value (e.g. Annex I habitat) but have a low or negligible 
physical / ecological sensitivity to an effect (e.g. tolerant of turbid water conditions). Hence, for the 
purposes of this section of the ES, receptor value is used as a potential “modifier” of impact significance if 
expert opinion is such that receptor value should be used to increase or decrease significance.      

 

Magnitude of effect 

The criteria used to assign the level of magnitude of an effect in relation to benthic ecological receptors 
are set out in Table 8.3.  

Table 8.3  Criteria used to determine the magnitude of effect for benthic ecology 

Magnitude Description 

High 

Substantial loss of resource and / or integrity of the resource; loss of or damage to key 
features.   

Permanent / irreplaceable change. 

Medium 

Minor loss of, or alteration to, key features; measurable change in attributes, quality or 
vulnerability.   

Long-term, though reversible change. 

Low 

Very minor loss of, or alteration to, key features; noticeable change in attributes, quality 
or vulnerability.   

Short- to medium-term reversible change.  

Negligible 

Temporary or intermittent very minor loss of, or alteration to, feature; possible change in 
attributes, quality or vulnerability.   

Short-term, intermittent and reversible change.  

 
The probability of an effect occurring (i.e. an effect-receptor interaction) has also been considered in the 
assessment process; capturing the likelihood that the effect will occur and the likelihood that the benthic 
ecological receptor will be present. The probability of an effect occurring is identified in the impact 
assessments in Section 8.5. 
 

Significance 

The significance of an impact is determined by combining the predicted magnitude of the effect with the 
sensitivity of the receptor; as defined in Table 3.5, and linked with the probability of the impact occurring.  

8.3 Consultation  

Table 8.4 provides a summary of the scoping responses relevant to benthic ecology that were received 
from the MMO and statutory advisors. Consultation relating to Coastal Processes and Hydrodynamics, 
Fish Ecology, and Commercial and Recreational Fisheries is discussed in Sections 6, 9 and 13, 
respectively.  
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Table 8.4  Consultation responses relevant to benthic ecology  

Consultee(s)  Date Comments Response/ where addressed in 
the ES 

Cefas 11/09/15 Welcome the use of the Regional Seabed Monitoring 
Plans (RSMP) ‘limits of acceptable change for sediment 
composition’ to ensure habitat recovery. 

It has been agreed with the 
MMO and Cefas that RSMP 
limits of acceptable change will 
be set by MMO/Cefas for 
discussion and agreement with 
DHB.  

Natural 
England 
 

14/09/15 
 

It is important that the numerical outputs of the 
hydrodynamic model are discussed with respect to the 
environmental receptors being assessed and what the 
likely ecological significance of any changes in 
hydrodynamics will be. For example if the model 
predicts a 5% change in significant wave height at a 
location, it is important to be clear what will this mean 
for sediment stability, particle size distribution and 
morphology.  

Section 6 provides details of the 
physical processes modelling 
and potential effects on sediment 
stability, particle size distribution 
and morphology. The outputs of 
the modelling and Section 6 
assessment are used in the 
assessments in Section 8.5. 

As part of the Regional Seabed Monitoring Programme 
(RSMP), the aggregate industry have developed a 
methodology, which is outlined in Cooper (2012), that 
sets limits for acceptable change in sediment particle 
size composition following marine aggregate dredging. 
Using the pre dredge baseline benthic dataset the 
different seabed types found in the application area 
(defined by their faunal assemblage) are given 
thresholds or limits with respect to their particle size 
curves. Any change beyond these limits would likely 
result in a differing faunal community colonising that 
area at the cessation of dredging. This method whilst 
still subject to continuing development is a quantifiable 
way to monitor and manage seabed condition so that it 
supports full seabed recovery (to pre dredge 
conditions). The scoping document does not state any 
commitment to employ this methodology however the 
benthic baseline survey plan outlined in the scoping 
report (section 9.4) has been designed to allow its use. 
NE recommends that the methodology outlined in 
Cooper (2012) is employed as a license condition and 
referenced in the EIA.  

The joint characterisation/pre-
dredge survey complied with the 
methodology of the RSMP 
(Cooper, 2013; 2014), and 
includes analysis of the Particle 
Size Distribution see Appendix 
8.1. 
 
It has been agreed with the 
MMO and Cefas that RSMP 
limits of acceptable change will 
be set by MMO/Cefas for 
discussion and agreement with 
DHB. 
 
Post-dredge monitoring 
requirements will be agreed in 
advance with Natural England, 
Cefas and the MMO. 

It is unclear from section 9.4 whether the benthic impact 
assessment will be based on sensitivity assessments 
undertaken for each biotope in the exploration area or 
whether it will use a single representative biotope for 
the whole area. Whichever methodology is chosen it is 
important that the assessment fully represents the most 
sensitive biotopes, specifically those with higher levels 
of intolerance to abrasion and substratum removal.  

The impact assessment 
considers the sensitivity of 
characteristic species within the 
relevant impact zones and 
reviews the potential for any 
sensitive or valuable species to 
also be affected.  
 

Cefas 17/09/15 Survey methodology should follow the RSMP protocols 
document  

The joint characterisation/pre-
dredge survey complied with the 
methodology of the RSMP 
(Cooper, 2013; 2014), and 
includes analysis of the Particle 
Size Distribution see Appendix 
8.1. 
 

Results of the Goodwin Sands benthic characterisation 
survey (i.e. macrofauna and sediment particle size 
data) should be made available to Cefas to assist with 
the identification of sediment acceptable change limits 
(ACL) regionally.  The ACL identified by Cefas will be 
used by the developer for assessment of future 
monitoring data.  

Full survey reports and raw data 
were supplied to Cefas on 9th 
March 2016.  
 
The results of the joint 
characterisation/pre-dredge 
survey are provided in Appendix 
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Consultee(s)  Date Comments Response/ where addressed in 
the ES 
8.1.  
 
It has been agreed with the 
MMO and Cefas that RSMP 
limits of acceptable change will 
be set by MMO/Cefas for 
discussion and agreement with 
DHB. 

MMO 
Scoping 
Opinion 
 

25/09/15 The impacts of screening dredged aggregate on 
shellfisheries must be considered if screening is to be 
undertaken. 

Screening will not be undertaken 
(see Section 2). 

It is likely that the site will be considered for designation 
in the future under Tranche 3 of Defra’s MCZ 
designation programme, therefore it is recommended 
that the possible impacts to the rMCZ features are 
considered.  

The potential impacts on the 
Habitat Features of Conservation 
Importance (common (blue) 
mussel beds and Ross worm 
reefs) are considered in Section 
8.5.  
 
Potential impacts on rMCZ broad 
scale habitats are considered in 
Section 8.5.2.   

The scoping document does not give any commitment 
to employ the Cooper (2012) methodology, however the 
benthic baseline survey plan outlined (in the scoping 
report (Section 9.4) has been designed to allow its use. 
The methodology outlined in Cooper (2012) must be 
referenced in the ES. 

The joint characterisation/pre-
dredge survey complied with the 
methodology of the RSMP 
(Cooper, 2013; 2014), and 
includes analysis of the Particle 
Size Distribution see Appendix 
8.1. 
 

Kent Wildlife 
Trust 

20/10/15 Kent Wildlife Trust is very concerned at the potential 
direct loss of habitat at Goodwin Sands, the mussel 
beds and Sabellaria reefs being of particular concern. It 
is an important ecological area in its own right and falls 
within a recommended Marine Conservation Zone 
(rMCZ).  

The potential impacts on the 
rMCZ Features of Conservation 
Importance (common (blue) 
mussel beds and Ross worm 
reefs) are considered in Section 
8.5.  
 
Potential impacts on rMCZ broad 
scale habitats are considered in 
Section 8.5. 

Kent Wildlife Trust suggest a need to map the extent of 
the mussel beds and Sabellaria reefs.  
Kent Wildlife Trust has conducted Seasearch diving 
surveys at 3 sites in the rMCZ, and at one of those 
Ross worm reef and blue mussel bed was recorded in 
2005.  However, since both features are ephemeral, our 
record serves as evidence that the site provides 
suitable habitat for these features rather than their 
presence in a particular location now.   

Mapping of the locations of 
mussel and Sabellaria records is 
provided in Section 8.4.2. No 
bed or reef habitat was recorded 
during the survey but the maps 
include external references, 
including the Seasearch data 
provided by Kent Wildlife Trust 
and the rMCZ surveys (Defra, 
2015). Appendix 8.2 provides 
analysis of side scan sonar data 
for mussel bed and reef habitat 
which confirms that no areas of 
seabed rugosity which have 
potential to be mussel bed or 
Sabellaria reef were present in 
the survey area.  

MMO 15/02/16 As the programme of the proposed dredging application 
is before the formal consultation stage for the Goodwin 
Sands rMCZ (anticipated to commence in 2017) the 
rMCZ is not currently a material consideration and does 
not require a formal MCZ assessment.  

N/A 
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Consultee(s)  Date Comments Response/ where addressed in 
the ES 

Ecology EIA 
Working 
Group 
 
MMO, Cefas, 
Natural 
England, 
Kent Wildlife 
Trust, 
Environment 
Agency, Kent 
and Essex 
Inshore 
Fisheries 
Conservation 
Authority  

23/02/16 Presentation of the assessment approach and interim 
results.  
 
KWT highlighted the requirement to consider potential 
impacts on rMCZ broad scale habitats in detail.  

Potential impacts on rMCZ broad 
scale habitats are considered in 
Section 8.5.2. 

8.4 Baseline Environment 

The benthic environment at and around Goodwin Sands is a dynamic area of sandbanks including 
intertidal areas that are regularly exposed at low tide (Balanced Seas, 2011). Goodwin Sands has been 
the subject of several extraction licences that were issued to supply aggregate for specific infrastructure 
projects. The last known aggregate extraction at Goodwin Sands was in 1998 when DHB dredged 
aggregate from Area 342 on South Goodwin Sands (see Figure 1.3) for land reclamation works at the 
Port’s Eastern Docks.  
 
The benthic environment in the wider study area is characterised by sands and gravels in the transitional 
boundary between the southern North Sea and eastern English Channel. The sea surrounding the south-
east coast of England supports 68% of the UK extent of coastal chalk exposures and 5.8% of the total 
number of submerged sandbanks in European waters (Balanced Seas, 2011). Mobile sand dominated 
habitats are generally considered to be species poor and are characterised by robust species such as 
annelid worms and fast burrowing bivalves (Jones et al., 2004). Where sediments are more stable and 
coarse (e.g. sandy gravels and gravely sands), the benthic ecological community can become richer and 
in sufficiently stable areas sessile fauna can develop including ascidians and anemones. Surveys 
undertaken as part of EIA work for offshore wind farms in the region (e.g. Thanet, Kentish Flats Extension 
and London Array (Royal Haskoning, 2005 and Royal Haskoning, 2011 and RPS, 2005 respectively)) 
report polychaete dominated communities that are generally species poor. 

8.4.1 Site specific surveys 

This section provides an overview of Benthic and Epibenthic Characterisation Survey undertaken at 
Goodwin Sands (see Appendix 8.1).  
 

Grab sampling results - infauna and sediment type 

A total of 301 taxa and 3,398 individuals were recorded in the 50 grab samples that were subject to faunal 
analysis (see Figure 8.3). The mean number of taxa recorded per sample was 22 and the mean number 
of organisms was 68.  
 
Annelida were found to dominate the benthic community in terms of abundance and species richness; 
however, Echinodermata made the greatest contribution to biomass as a result of the larger body size of 
echinoderm species, such as Ophiothrix fragilis and Amphipholis squamata. Crustacea made the second 
largest contribution to abundance and the third to species richness.   
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Within the survey area as a whole, the encrusting polychaete worm Spirobranchus lamarcki and the 
porcelain crab Pisidia longicornis were the most abundant taxa recorded (with 428 and 418 individuals 
recorded respectively). The crustacean Gastrosaccus spinifer and the bryozoan Electra pilosa were the 
most frequently encountered taxa across the 50 samples. Appendix 8.1 provides further detail on the 
species recorded during the surveys. Sections 8.4.2, 8.4.3 and 8.4.4 discuss protected habitats and 
species, non-native species and shellfish species of commercial importance that were recorded during the 
survey.  
 
Appendix 8.1 outlines a correlation between the benthic communities and the composition of the 
substrate. Multivariate analysis identified the following six sediment groups across the survey area (see 
Figure 8.2 and Appendix 8.1): 
 

 Gravelly sandy gravel (Group A): 

o This group was the most commonly occurring sediment group (in 24 samples); and 

o Average 56.90% gravel, 40.19% sand and 2.91% silt. 

 Gravelly sand (Group B): 

o Recorded at 8 stations in total throughout the various zones of the survey area (see 
Section 8.2.1); and  

o Average 15.49% gravel, 84.23% sand and 0.27% silt. 

 Slightly gravelly sand (Group C): 

o Recorded at 2 stations; and 

o Average 1.37% gravel, 98.54% sand and 0.09% silt. 

 Sand (Group D): 

o Recorded at 12 stations; and 

o Average 0.01% gravel, 99.92% sand and 0.07% silt. 

 Slightly gravelly sand (Group E): 

o Recorded at 21 stations; and 

o Average 1.51% gravel, 98.18% sand and 0.31% silt. 

 Slightly gravelly sand (Group F): 

o Recorded at 2 stations; and 

o Average 2.85% gravel, 97.01% sand and 0.14% silt. 
 

These results are supported by the UK SeaMap Predictive Mapping of Seabed Habitats in UK waters 
(JNCC, 2010) which shows the habitat within the study area is predominantly infralittoral fine sand and 
circalittoral fine sand. The proposed dredge area is dominated by Group E, slightly gravelly sand. The SIZ 
contains Groups A, B, D and E (see Figure 8.2). 
 
In addition to the sediment groups discussed above, 2 samples (Stations 17 and 41) did not group well 
with any other samples during the analysis. Station 17 contained a very high proportion of fine sand and 
Station 41 contained a very large amount of coarse gravel, differing from other stations.  
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Multivariate analysis identified the following seven faunal groups across the survey area (see Figure 8.2 
and Appendix 8.1): 
 

 Faunal group A: 

o Recorded at 12 stations; 

o Dominated by the polychaete worm Nephtys cirrosa and the amphipod Pontocrates 
altamarinus, both characteristic of mobile sandy habitats; and 

o Average abundance 4.17, number of taxa 3.33, and biomass 0.06g ash-free dry weight 
(AFDW). 

 Faunal group B: 

o Recorded at 20 stations; 

o The characterising species were the mysid crustacean G. spinifer and the amphipod 
Urothoe brevicornis, both indicative of mobile sandy habitats; and 

o Average abundance 7.10, number of taxa 3.30, and biomass 0.01g AFDW. 

 Faunal group C: 

o Recorded at two stations; 

o Dominated by the polychaete worms Spirobranchus lamarcki, Lumbrineris cingulata and 
the bivalve Abra alba; and 

o Average abundance 125.00, number of taxa 51.00, and biomass 0.51g AFDW. 

 Faunal group D: 

o Recorded at three stations; 

o Dominated by the crustacean P. longicornis. Other key characterising fauna of this group 
included the annelid worms S. lamarcki and L. cingulata; and 

o Average abundance 172.00, number of taxa 63.67, and biomass 1.49g AFDW. 

 Faunal group E 

o Recorded at three stations; 

o Characteristic fauna included P. longicornis and S. lamarcki, amongst other fauna 
commonly associated with aggregations of the Ross worm Sabellaria spinulosa; and 

o Average abundance 451.67, number of taxa 101.33, and biomass 1.62g AFDW. 

 Faunal group F: 

o Recorded at two stations; 

o The annelid S.lamarcki and the bivalve Kurtiella bidentata were characteristic species; 
and 

o Average abundance 295.50, number of taxa 94.50, and biomass 0.96g AFDW. 

 Faunal group G: 

o Recorded at two stations; 

o Sparse species presence (no species were recorded at one station); and 

o Average abundance 0.50, number of taxa 0.50, and biomass 0.01g AFDW. 
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The proposed dredge area and the SIZ comprise Faunal Groups A, B and G, which are shown to have low 
species abundance, number of taxa and biomass compared with Groups C, D, E and F found in the 
survey area outside the proposed dredge area and SIZ. The groups within the proposed dredge area are 
shown to be characteristic of mobile sandy habitats and, therefore, are relatively robust with high potential 
to recover following disturbance (sensitivity is discussed further in Section 8.5).   
 
Table 8.5 details the species recorded within the proposed dredge area. G. spinifer and the amphipod 
Urothoe brevicornis were the most abundant species recorded in the proposed dredge area. The 
polychaete worm, N. cirrosa was the most frequently recorded species, found in 50% of these samples. Of 
these abundant and frequently occurring species, it can be seen in Table 8.5 that these species were also 
commonly recorded in the wider survey area. Table 8.5 shows that the polychaete worms Magelona spp., 
Scoloplos armiger and Spio goniocephala, and the bivalve Goodallia triangularis were unique to the 
samples taken within the proposed dredge area. Table 8.5 shows species diversity within the proposed 
dredge area was found to be low compared with the wider survey area, ranging from 0 to 7 taxa (average 
3).  
 
Table 8.6 shows the species recorded within the SIZ. The most frequently occurring species recorded 
within the SIZ was the polychaete G. spinifer (32 individuals across 9 out of 14 samples within the SIZ). 
Ross worm S. spinulosa was the most abundant species with 42 individuals recorded at one station 
(station 40, to the south of the proposed dredge area). This station also had significantly more species 
diversity than others in the SIZ, with 51 species compared with between 1 and 9 species recorded at other 
stations within the SIZ. Hendrick & Foster Smith (2006) suggest that an average density of around 800 
individuals per m2 represents a low score for reef characteristics while 3500 represents a high score. It is 
therefore unlikely that 420 individuals per m2 (42 in a 0.1m2 grab) represent a reef (discussed further in 
Section 8.4.2). Section 8.5 provides a review of the sensitivity of the SIZ community to indirect impacts. 
 

Biotopes 

A biotope map of the survey area is provided in Appendix 8.1 with the classification at each sample 
station based on the infaunal and Particle Size Analysis (PSA) data shown in Figure 8.4. In accordance 
with MMO requirements (see Appendix 8.3) biotopes have been assigned at a minimum of EUNIS Level 
4. The following biotopes were assigned in accordance with Connor et al. (2004): 
 

 Infralittoral Coarse Sediment – SS.SCS.ICS (A5.13) ; 

 Circalittoral Coarse Sediment – SS.SCS.CCS (A5.14); 

 Infralittoral Fine Sand – SS.SSa.IFiSa (A5.23); 

o Infralittoral mobile clean sand with sparse fauna – SS.SSa.IFiSa.IMoSa (A5.231); 

 Circalittoral Fine Sand – SS.SSa.CFiSa (A5.25); 

 Infralittoral Mixed Sediment – SS.SMx.IMx (A5.43); and 

 Circalittoral Mixed Sediment – SS.SMx.CMx (A5.44). 

 
The proposed dredge area is characterised as Infralittoral Fine Sand, including Infralittoral mobile clean 
sand with sparse fauna. The initial SIZ is also predominantly Infralittoral Fine Sand as well as Infralittoral 
Coarse Sediment and Infralittoral Mixed Sediment. As discussed previously, this corresponds well with the 
UK Predictive Seabed Mapping (JNCC, 2010).  
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Table 8.5  Species abundance per sample recorded within the proposed dredge area. Colonial organisms are recorded as present (p) due to the 
inherent difficulty in their quantification. 

 Grab sample locations within the dredge area
Total Abundance 

in the dredge 
area 

No. of samples 
in the dredge 

area 

Total 
Abundance in 

the overall 
survey area 

No. of 
samples in 
the overall 

survey area 
Species 1 2 3 4 5 9 13 16 19 21 

PORIFERA         p  p 1 P 6 
Hydrallmania falcata         p  p 1 P 6 

Sertularia spp.        p   p 1 P 16 

Nephtys spp.     p      p 1 P 

1 (plus 5 
samples with 

Nephtys 
juvenile, 3 N. 
caeca and 14 

N. cirrosa) 
Nephtys cirrosa  1  1  1  1 1  5 5 15 14 

Lumbrineris cingulata         1  1 1 76 15 
Scoloplos armiger      1     1 1 1 1 
Spio goniocephala          1 1 1 1 1 

Magelona spp.          1 1 1 
1 recorded 
(plus 2 M. 
johnstoni) 

1 (plus one 
other station 

with M. 
johnstoni) 

Ophelia borealis          2 2 1 7 4 
Gastrosaccus spinifer   11    13 1   25 3 70 18 

Pontocrates 
altamarinus 

 1  1       2 2 7 6 

Pontocrates arenarius   1        1 1 2 2 
Urothoe brevicornis    1    1 17  19 3 28 10 

Bathyporeia 
guilliamsoniana 

      1  1  2 2 6 5 

Prodajus ostendensis   1        1 1 4 3 
Pisidia longicornis        1   1 1 418 14 

Goodallia triangularis        1   1 1 1 1 
Abra alba    1       1 1 119 12 

Abra spp. (juv)          1 1 1 52 12 
Aspidelectra 
melolontha 

         p p 1 p 3 

Bicellariella ciliata         p  p 1 p 11 
Bugula flabellata        p   p 1 p 2 
Number of taxa 0 2 3 4 1 2 2 7 7 5     
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Table 8.6  Species abundance per sample recorded within the SIZ. Colonial organisms are recorded as present (p) due to the inherent difficulty in their quantification. 

Species 
Grab sample locations within the SIZ (based on 10mg/l plume) Total 

Abundance 
in the SIZ 

No. of 
samples in 

the SIZ 

Total Abundance 
in the overall 
survey area 

No. of samples 
in the overall 
survey area 6 7 8 10 14 17 18 20 25 28 29 31 38 40 

Halecium                           P p 1 p 5 
Plumulariidae                     P       p 1 p 4 

Sertularia                   P       P p 2 p 16 
Bougainvilliidae             P               p 1 p 2 

NEMERTEA                   2       1 3 2 40 12 
NEMATODA                           5 5 1 40 10 
Pedicellina                           P p 1 p 3 
Polynoidae                           3 3 1 62 11 

Anaitides maculata                           2 2 1 2 1 
Hesionura elongata                   2         2 1 2 1 
Glycera tridactyla                           2 2 1 2 1 
Microphthalmus                   1         1 1 2 2 

Nephtys (juv)                           1 1 1 8 5 
Nephtys cirrosa 1                           1 1 15 14 

Lumbrineris cingulata               1           1 2 2 76 15 
Poecilochaetus 

serpens 
                          1 

1 1 1 1 
Spiophanes bombyx                           2 2 1 9 4 

Caulleriella alata                           1 1 1 39 13 
Mediomastus fragilis                           1 1 1 9 7 

Arenicolidae (juv)                           1 1 1 1 1 
Ophelia borealis     1             3         4 2 7 4 

Pectinariidae                           2 2 1 2 1 
Lagis koreni                           2 2 1 7 4 

Lanice conchilega                           1 1 1 6 3 
Polycirrus                           1 1 1 41 13 

Thelepus cincinnatus                           1 1 1 2 2 
Sabellaria spinulosa                           42 42 1 132 10 

Spirobranchus                           1 1 1 79 11 
Spirobranchus lamarcki                 1         1 2 2 428 16 

Anoplodactylus 
petiolatus 

                          3 
3 1 7 3 

MYSIDACEA       1                     1 1 3 3 
Gastrosaccus spinifer   2 11 3   1   5 4   2 1 3   32 9 70 18 
Pontocrates arenarius                 1           1 1 2 2 

Urothoe brevicornis           1 1     1   1     4 4 28 10 
Bathyporeia 

guilliamsoniana
      1         2           

3 2 6 5 
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Species 
Grab sample locations within the SIZ (based on 10mg/l plume) Total 

Abundance 
in the SIZ 

No. of 
samples in 

the SIZ 

Total Abundance 
in the overall 
survey area 

No. of samples 
in the overall 
survey area 6 7 8 10 14 17 18 20 25 28 29 31 38 40 

Haustorius arenarius           5                 5 1 7 3 
Unciola crenatipalma                           3 3 1 11 7 

Phtisica marina                           2 2 1 13 4 
Prodajus ostendensis               1         2   3 2 4 3 
Bodotria scorpioides                           1 1 1 5 3 

Hippolyte varians                           1 1 1 1 1 
Pandalina brevirostris                           1 1 1 5 4 

Galathea spp. (juv)                           1 1 1 7 5 
Pisidia longicornis                           2 2 1 418 14 
Liocarcinus (juv)   1                       2 3 2 6 5 
NUDIBRANCHIA 

(eggs) 
                          p 

p 1 p 2 
Onchidorididae                           1 1 1 5 5 

Polyceridae                           4 4 1 4 1 
Mytilidae (juv)                   1       4 5 2 18 9 

Pectinidae (juv)                           3 3 1 9 4 
Abra (juv)                   1       7 8 2 52 12 
Abra alba                           6 6 1 119 12 

Alcyonidium             P             p p 2 p 12 
Alcyonidium 
parasiticum 

                          
p p 

1 
p 

2 
Arachnidium fibrosum                           p p 1 p 1 

Nolella spp.             P             p p 1 p 1 
Vesicularia spinosa                           p p 1 p 4 

Conopeum reticulum                           p p 1 p 13 
Aspidelectra 
melolontha 

                          
p p 

1 
p 

3 
Electra monostachys                           p p 1 p 10 

Electra pilosa                   P   P   p p 3 p 17 
Flustra foliacea           P               p p 1 p 2 
Scrupocellaria 

scruposa 
                          

p p 
1 

p 
5 

Amphipholis squamata                           5 5 1 58 11 
Echinocyamus pusillus                           2 2 1 10 4 

ASCIDIACEA (juv)                           2 2 1 35 8 
Ammodytes marinus 3       1                   4 2 4 2 
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In accordance with MMO requirements, as per the Scoping Opinion (Appendix 4.1), Appendix 8.1 
compares these biotope classifications with those assigned in the Goodwin Sands rMCZ 2015 Post-
Survey Site Report (Defra, 2015), showing there is a good level of correlation between the two biotope 
maps, with both studies describing habitats within the PIZ as subtidal sand.  
 

Epibenthos 

A total of 49 epibenthic taxa were recorded from the four trawls undertaken across the survey area (see 
Figure 8.1 and Appendix 8.1). Of these taxa, 15 were fish which are considered in Section 9 – Fish 
Ecology. A total of 1,760 individuals were collected (1,504, excluding fish). The mean number of taxa 
recorded per sample was 22 and the mean number of individuals per sample was 440. The percentage 
contribution made by each major faunal group to the epibenthic abundance, species richness and 
biomass across all epibenthic trawl stations sampled in August 2015 is shown in Appendix 8.1. 
 
Epifaunal abundance in this area was found to be dominated by Echinodermata (particularly Ophiothrix 
fragilis), followed by Crustacea and Pisces (fish). Pisces and Crustacea contribute the most to overall 
species richness, and Pisces the most to total biomass recorded, reflecting the large body size of fish 
species recorded, particularly Scyliorhinus canicula (discussed further in Section 9). 
 
Table 10 of Appendix 8.1 provides the abundance of all taxa recorded during the trawl survey. Trawls 1 
and 2 are immediately adjacent to the proposed dredge area (Figure 8.1) which contained the following 
taxa (excluding fish, which are considered in Section 9): 
 

 The hydroid Hydrallmania falcate; 

 Hydroids Sertularia spp.; 

 Hydroids Tubulariidae; 

 Anemones Actiniaria; 

 Isopods Idotea spp.; 

 The shrimp Crangon allmani; 

 Brown shrimp Crangon crangon; 

 Shrimp Philocheras spp.; 

 Hermit crabs Paguridae; 

 Spider crab Macropodia spp.; 

 The crab Liocarcinus holsatus; 

 The nudibranch (sea slug) Acanthodoris 
pilosa; 

 Cuttlefish Sepiola atlantica; 

 The bryozoan Alcyonidium diaphanum; 

 The bryozoan Flustra foliacea; 

 Common starfish Asterias rubens; and 

 Common brittlestar Ophiothrix fragilis. 

 
Of these taxa, only Idotea spp. and C. allmani were unique to these trawls, with one individual recorded in 
Trawl 1 and Trawl 2, respectively. All other taxa were also recorded, usually in greater abundance, in 
Trawls 3 and 4. The most abundant species recorded in both Trawl 1 (99 individuals) and Trawl 2 (33 
individuals) was the shrimp Philocheras spp. This shrimp was absent from Trawl 3 and recorded in lesser 
numbers (10 individuals) in Trawl 4. As with the taxa recorded during the grab survey, the majority of taxa 
recorded during the epibenthic trawl survey are also typical of mobile sediment habitats. A number of the 
species recorded are highly mobile and able to avoid potential impacts, other less mobile species are 
robust and able to tolerate or recover from the impacts of sediment movement due to the natural levels of 
sediment movement in the study area. Section 8.5 discusses the sensitivity of the benthic community to 
each relevant impact.  
 
Three taxa (excluding fish) were found in all four trawl samples, including the bryozoan A. diaphanum and 
the hydroids Sertularia sp. and H. falcata.  
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An abundance of common brittlestars O. fragilis (1080 individuals) was recorded in Trawl 3, with only 18 
recorded in Trawl 1 and no individuals recorded in Trawls 2 and 4.  

8.4.2 Protected habitats and species 

Goodwin Sands rMCZ 
 
Section 5 - Nature Conservation Designations outlines all of the protected sites in proximity to the 
proposed dredge area. This section focuses on protected benthic habitats and species which have 
potential to be affected by the proposed dredging scheme.   
 
The proposed dredge area overlaps with the Goodwin Sands rMCZ (see Figure 5.2). The MMO has 
confirmed that no formal MCZ assessment is required as formal consultation on this rMCZ will not 
commence until 2017 (see Table 8.4); however, the following habitat FOCI and broad scale habitats, 
which are recommended features of the rMCZ, are considered further:  
 

 Ross worm S. spinulosa reef;  
 Common (blue) mussel M. edulis beds; 
 A3.2 Moderate energy infralittoral rock; 
 A4.2 Moderate energy circalittoral rock; 
 A5.1 Subtidal coarse sediment; and 
 A5.2 Subtidal sand.  

 
These habitat FOCI and broad scale habitats are discussed below, and potential impacts on them are 
assessed in Section 8.5.  
 

Ross worm, Sabellaria spinulosa 

S. spinulosa reef is listed under Annex I of the Habitats Directive, the OSPAR List of Threatened and/or 
Declining Species and Habitats, Section 41 of the Natural Environment and Rural Communities (NERC) 
Act 2006, and is a UK Post 2010 Biodiversity Framework Priority Habitat. S. spinulosa is common around 
the UK (JNCC, 2008) and only protected when in reef form.  
 
Table 8.7 shows S. spinulosa was recorded at 10 stations outside the proposed dredging area during the 
grab survey (see Figure 8.5), the majority of which had less than 10 individuals per sample, with the 
maximum individuals per sample being 42. 
 

Table 8.7 S. spinulosa abundance per sample recorded within the survey area 

Species 
Grab sample locations 

32 35 39 40 41 42 43 52 55 57
S. spinulosa 2 1 2 42 35 7 1 2 34 6 

 
Hendrick & Foster Smith (2006) provides a scoring system for determining when S. spinulosa can be 
classified as a reef based on the following features: 

 Elevation; 
o Low score  

 Average of around 10cm  
o High score  

 Average of around 20cm  
 Sediment consolidation; 
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o Low score 
 Consolidation of sediment primarily an encrusting veneer of Sabellaria tubes, little 

concretion of substratum 
 30% cover  

o High score 
 Substratum well consolidated by intertwined matrix of Sabellaria tubes 
 60% cover  

 Area; 
o Low score  

 Extent of total area of around 600m2  
o High score  

 Extent of total area of around 1200m2  
 Patchiness; 

o Low score  
 Percentage cover of consolidated tubes of around 10%  

o High score  
 Percentage cover of consolidated tubes of around 30%  

 Density; 
o Low score  

 Average of around 800/m2  
o High score  

 Average of around 3000/m2  
 Biodiversity; 

o Low score 
 Margalef's species richness ~ 5.0 
 Shannon-Weiner diversity index ~ 2.5 
 Simpson's diversity index ~ 0.85 

o High score 
 Margalef's species richness ~ 8.0 
 Shannon-Weiner diversity index ~ 3.0 
 Simpson's diversity index ~ 0.90 

 Biotope;  
o Low score  

 Non Sabellaria biotopes (i.e. not S. spinulosa encrusted circalittoral rock or S. 
alveolata on variable salinity sublittoral mixed sediment) 

o High score 
 Sabellaria alveolata on variable salinity sublittoral mixed sediment 

 
 Longevity 

o Low score  
 No evidence for longevity of colony  

o High score 
 Evidence of dense S. spinulosa aggregations found persistently over time  

 
Based on the following evidence it is unlikely that the survey area includes Sabellaria reef (see Appendix 
8.1 and 8.2): 
 

 No areas of seabed rugosity (inferring the presence of Annex I habitats) were identified following 
analysis of the sidescan sonar data suggesting that the following parameters of Sabellaria are not 
sufficient to constitute reef: 

o Elevation;  
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o Consolidation;  
o Area; and  
o Patchiness.  

 The density of S. spinulosa recorded from the grab samples was less than that deemed to 
represent a low score of reef potential.  

 No S. spinulosa was recorded during the trawl survey. 
 Species diversity at the stations where S. spinulosa was recorded represents a high score 

however there are multiple factors that can influence diversity.  
 
No Sabellaria biotopes were classified; however, this is a highly subjective process. Longevity cannot be 
determined by the available data. 
 
As discussed above, S. spinulosa reef is a recommended habitat FOCI for the rMCZ at Goodwin Sands. 
The Goodwin Sands rMCZ Post-survey Site Report (Defra, 2015) states that reefs were observed on the 
video and still imagery but could not be confidently identified using acoustic data (multibeam bathymetry 
and backscatter); therefore, the extent of reef could not be mapped and is instead shown as point 
observations only (see Figure 8.5 and Plate 8.1). The nearest point to the proposed dredge area is over 
3km to the south east and outside the SIZ. The features of the Sabellaria recorded (e.g. density) are not 
reported in Defra (2015) and, therefore, comparison with the Hendrick & Foster Smith (2006) criteria and 
the survey data collected for this EIA is not possible.   
 
Plate 8.1 S. spinulosa reef still imagery from Goodwin Sands rMCZ survey (source: Defra, 2015) 
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Consultation with KWT identified that a 2005 Seasearch survey had recorded Sabellaria reef in the study 
area. This data was supplied by KWT and the point location is displayed in Figure 8.5. This location is 
approximately 3.5km to the north of the proposed dredge area and outside the SIZ.   

 
Common mussel, Mytilus edulis 
 
As discussed above, M. edulis beds are a recommended habitat FOCI of the Goodwin Sands rMCZ. This 
habitat is also listed under Annex I of the Habitats Directive, the OSPAR List of Threatened and/or 
Declining Species and Habitats and Section 41 of the Natural Environment and Rural Communities 
(NERC) Act 2006, and is a UK Post 2010 Biodiversity Framework Priority habitat. 
 
A M. edulis bed was recorded at one location approximately 3km from the proposed dredge area during 
the Defra rMCZ survey (Defra, 2015) (see Figure 8.6). The M. edulis bed was recorded with S. spinulosa 
aggregations on coarse sediment with mobile sands (see Plate 8.2). In addition to the bed habitat 
recorded, adult M. edulis was recorded in 8% of the grab samples and 4% of the video samples during the 
Goodwin Sands rMCZ site surveys. A further 3% of the grab samples also contained juvenile M. edulis 
(Defra, 2015). The density of the M. edulis recorded in the Defra (2015) grab samples is not reported. 
 

Plate 8.2: M. edulis bed still imagery from Goodwin Sands MCZ survey (source: Defra, 2015) 

 
 
No M. edulis beds were recorded during the grab survey for the proposed dredging scheme. No individual 
adult M. edulis were recorded; however juvenile individuals were recorded outside the dredge area (see 
Appendix 8.1). Analysis of the side scan survey data from the exploration area confirmed there were no 
areas of seabed rugosity inferring the presence of mussel beds (Appendix 8.2). 
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Broad scale habitat - A3.2 Moderate energy infralittoral rock  

 
The Goodwin Sands rMCZ Site Assessment Document (Balanced Seas, 2011) recommends A3.2 
Moderate energy infralittoral rock as a broad scale habitat feature, reporting that the extent of this habitat 
within the rMCZ is 0.65km2. As displayed in Figure 8.4 the biotopes recorded within the proposed dredge 
area and SIZ are infralittoral coarse sediment and infralittoral fine sand. This corresponds well with the 
biotopes defined by Defra (2015) within the rMCZ survey report. There is no evidence of A3.2 Moderate 
energy infralittoral rock within the proposed dredge area or SIZ.  
 

Broad scale habitat - A4.2 Moderate energy circalittoral rock 

The Goodwin Sands rMCZ Site Assessment Document (Balanced Seas, 2011) recommends A4.2 
Moderate energy circalittoral rock as a broad scale habitat feature, reporting that the extent of this habitat 
within the rMCZ is 0.58km2. The Defra (2015) rMCZ survey report updated the extent of this habitat within 
the rMCZ to 11.19km2. As displayed in Figure 8.4 the biotopes recorded within the proposed dredge area 
and SIZ are infralittoral coarse sediment and infralittoral fine sand. This corresponds well with the biotopes 
defined by Defra (2015) within the rMCZ survey report. There is no evidence of A4.2 Moderate energy 
circalittoral rock within the proposed dredge area or SIZ.  
 

Broad scale habitat - A5.1 Subtidal coarse sediment 

The Goodwin Sands rMCZ Site Assessment Document (Balanced Seas, 2011) recommends A5.1 
Subtidal coarse sediment as a broad scale habitat feature, reporting that the extent of this habitat within 
the rMCZ is 115.55km2. The Defra (2015) rMCZ survey report updated the extent of this habitat within the 
rMCZ to 133.19km2. Due to the presence of the biotope Infralittoral Coarse Sediment – SS.SCS.ICS 
(A5.13) within the proposed dredge area the scheme could have an impact on this broad scale habitat. 
This impact is assessed in Section 8.5.2.  
 

Broad scale habitat - A5.2 Subtidal sand 

The Goodwin Sands rMCZ Site Assessment Document (Balanced Seas, 2011) recommends A5.2 
Subtidal sand as a broad scale habitat feature, reporting that the extent of this habitat within the rMCZ is 
159.97km2. The Defra (2015) rMCZ survey report updated the extent of this habitat within the rMCZ to 
89.48km2. As displayed in Figure 8.4 the proposed dredge area is dominated by the biotope Infralittoral 
Fine Sand – SS.SSa.IFiSa (A5.23). Therefore, the scheme could have an impact on this broad scale 
habitat. This impact is assessed in Section 8.5.2.  

8.4.3 Non-native species  

No non-native species were recorded within the proposed dredge area. One slipper limpet Crepidula 
fornicata was collected in trawl three and one was collected in grab sample 42. One individual of the 
amphipod Monocorophium sextonae was recorded in grab sample 54. M. sextonae was also recorded in 
Defra (2015) in 4% of the grab samples. 
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8.4.4 Shellfish of potential commercial value  

As discussed in ES Section 13 – Commercial and Recreational Fisheries the proposed dredge area is 
located within International Council for the Exploration of the Sea (ICES) rectangle 31F1 (see Figure 
13.1). ICES rectangle data can be used to give an indication of the species present within the rectangle. 
Section 13.3.3 reports that the following shellfish species are landed from within ICES rectangle 31F1: 
 

 Common whelk Buccinum undatum; 
 Scallops (Pectinidae);  
 Native oyster Ostrea edulis;  
 Pacific oyster Crassostrea gigas; 
 Crab Brachyura spp; 
 Brown crab Cancer pagurus; and 
 Common lobster Homarus gammarus. 

 
In addition the following species were recorded during the scheme characterisation and pre-dredge 
survey, which have the potential to be fished commercially if present in sufficient numbers; however there 
is no known fishing of these species in the study area: 
 

 Common squid Loligo vulgaris;  
 The little cuttlefish Sepiola atlantica; and 
 Brown shrimp Crangon crangon.  

 
The potential impacts on the ecology of relevant shellfish species are considered in Section 8.5 and the 
potential impacts on commercial fisheries are considered in Section 13. 
 
Common whelk B. undatum 

B. undatum was not recorded during the baseline survey grab sampling or epibenthic trawls. However, 
this species was recorded in 6% of the grab samples and 4% of the video samples during the Goodwin 
Sands rMCZ site surveys (Defra, 2015). The exact locations of these records are not presented in Defra 
(2015). 
 
Scallops (Pectinidae) 

Juvenile scallops were recorded in four grab samples (between one and three individuals) outside the 
proposed dredge area during the baseline characterisation and pre-dredge survey. No scallops were 
recovered in the trawl samples. Scallops were recorded in 11% of the video samples during the Goodwin 
Sands rMCZ site surveys (Defra, 2015). 
 
Native oyster O. edulis 

No O. edulis was recorded in the grab or trawl samples from the baseline characterisation and pre-dredge 
survey and the species are not reported in the Goodwin Sands rMCZ survey report (Defra, 2015). 

 
Pacific oyster C. gigas 

There were no records of C. gigas in the grab or trawl samples from the baseline characterisation and pre-
dredge survey and the species are not reported in the Goodwin Sands rMCZ survey report (Defra, 2015). 
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Crab Brachyura spp 

No Brachyura spp was recorded in the grab or trawl samples from the baseline characterisation and pre-
dredge survey and the species are not reported in the Goodwin Sands rMCZ survey report (Defra, 2015). 
 

Brown crab C. pagurus 

One individual C. pagurus was recorded in trawl 4 of the baseline characterisation and pre-dredge survey 
but this species is not reported in the Goodwin Sands rMCZ survey report (Defra, 2015). 
 
Common H. gammarus 

No H. gammarus was recorded in the grab or trawl samples from the baseline characterisation and pre-
dredge survey. H. gammurus was recorded in 2% of the video samples during the Goodwin Sands rMCZ 
site surveys (Defra, 2015). 

 
Brown shrimp C. crangon 

C. crangon was recorded in three of the four epibenthic trawls from the baseline characterisation and pre-
dredge survey; however only 5 individuals were recorded in both Trawls 1 and 2 and therefore it is unlikely 
to be trawled commercially within the proposed dredge area. 50 were collected in Trawl 4 which was 
located approximately 2km to the north east of the proposed dredge area.  
 

Cephalopoda 

Individuals of the squid Loligo vulgaris were recorded in Trawls 3 and 4 during the 2015 baseline 
characterisation and pre-dredge survey. The cuttlefish Sepiola atlantica was also recorded in Trawl 3 (two 
individuals) and Trawl 4 (one individual).  
 

Mussels 

Common (blue) mussel M. edulis beds are a recommended habitat FOCI of the Goodwin Sands rMCZ 
and are discussed in Section 8.3.2 above.  
 
The horse mussel Modiolus modiolus is also a potentially commercial species if present in sufficient 
abundance. As with M. edulis this species is also an Annex I habitat under the Habitats Directive when 
present as a bed of M. modiolus. No records of M. modiolus were made during baseline characterisation 
and pre-dredge survey. Defra (2015) reports the presence of Modiolus spp. juveniles in 2% of the grab 
samples.  

8.5 Potential Impacts 

8.5.1 Direct impact on benthic and epibenthic species from the proposed dredge 
area 

Dredging has the potential to have a direct impact (i.e. loss) of the benthic and epibenthic species in the 
proposed dredge area because the dredging process will entrain those species present in the substratum 
that is dredged for aggregate. The design of the dredging plans is on-going and the precise dredging 
depths within the proposed dredge area are not yet known, but it is anticipated that the dredging depth will 
be within the 1-4m range, depending on how the contractor plans to use the proposed dredge area. The 
proposed dredge area is 3.9km2, approximately 1.4% of the area of Goodwin Sands rMCZ (276.91km2) 
(Balanced Seas, 2011).   
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Section 8.4.1 shows that the majority of species found within the proposed dredge area (i.e. the PIZ; see 
Figure 8.1)) are also found elsewhere in the study area, with the habitat being relatively consistent 
throughout the study area. Therefore the removal of sediment within the proposed dredge area represents 
a minor loss of key features of the benthic ecology. This represents an impact of medium magnitude in 
the local area of Goodwin Sands. The potential for recovery and recolonisation is considered separately in 
Section 8.5.6. 
 
As described in Section 8.4, the species diversity within the proposed dredge area is low compared with 
the wider Goodwin Sands area. Abundant species recorded in the proposed dredge area and considered 
in this assessment include G. spinifer, U. brevicornis, N. cirrosa and Philocheras spp. A number of species 
were found to be unique to samples collected within the proposed dredge area and not found elsewhere in 
the survey area and are also considered in this assessment; these species include Magelona sp., S. 
armiger, S. goniocephala, G. triangularis, and Idotea spp. The species C. allmanni. L. vulgaris and S. 
atlantica are also considered in this assessment due to their potential commercial importance. Overall, the 
species within the proposed dredge footprint are of negligible value as they are of low importance and 
rarity, and are not designated. 
 
The Marine Life Information Network (MarLIN) website 1  provides a review of available information 
regarding the sensitivity of a number of species to various impacts.  Table 8.8 provides an overview of 
available sensitivity information in relation to substratum loss for key species recorded within the proposed 
dredge area. Where information is not available, closely related proxy species are used (e.g. species of 
the same genius and similar habitat preferences).  
 
Table 8.9 provides a comparison between the MarLIN sensitivity definitions and classifications with those 
outlined in Table 8.1. There is limited available information for some of the species that were recorded 
within the proposed dredge area. However, based on the available information and taking into account the 
low species richness within the proposed dredge area and their potential to be easily replaced during 
recovery / recolonisation, the sensitivity of the benthic and epibenthic species that will be lost due to the 
proposed dredging scheme is considered to be negligible. Given the magnitude of loss and value and 
sensitivity of the species, and the high probability that loss will occur, the impact associated with direct 
loss of these species is considered to be of minor adverse significance.  
 
The species within the proposed dredge area are of negligible value as they are of low importance and 
rarity, and are not designated. Therefore, receptor value does not affect the concluded impact 
assessment. 
 

Table 8.8  Summary of sensitivity information from MarLIN in relation to substratum loss 

Species Intolerance Recoverability Sensitivity Confidence Reference 

Gastrosaccus 
spinifer  

Insufficient information 

Urothoe brevicornis Insufficient information 

Nephtys cirrosa 
(using N. hombergii 
as a proxy species) 

Intermediate  Very high  Low  High  
Budd & Hughes 
(2005) 

Philocheras spp. Insufficient information 

Magelona sp. Insufficient information 

Scoloplos armiger Insufficient information 

Spio goniocephala High High Moderate Low Ager (2007) 

                                                      
1 http://www.marlin.ac.uk/ 
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Species Intolerance Recoverability Sensitivity Confidence Reference 
(using S. filicornis as 
a proxy species) 

Goodallia triangularis  Insufficient information 

Idotea spp. Insufficient information 

Crangon allmanni 
(using C. crangon as 
a proxy species) 

High Very high Low Low Neal (2008) 

Loligo vulgaris Insufficient information 

Sepiola atlantica Insufficient information 

 

Table 8.9  MarLIN sensitivity definitions compared with ES sensitivity definitions from Table 8.1 

MarLIN 
Sensitivity 

MarLIN Definition 
Equivalent ES 
sensitivity from 
Table 8.2 

Very High 

“Very high” sensitivity is indicated by the following scenario: 

o The habitat or species is very adversely affected by an external 
factor arising from human activities or natural events (either 
killed/destroyed, “high” intolerance) and is expected to recover 
only over a prolonged period of time, i.e. >25 years or not at all 
(recoverability is “very low” or “none”). 

o The habitat or species is adversely affected by an external factor 
arising from human activities or natural events (damaged, 
“intermediate” intolerance) but is not expected to recover at all 
(recoverability is “none”). 

High 

High 

“High” sensitivity is indicated by the following scenarios: 

o The habitat or species is very adversely affected by an external 
factor arising from human activities or natural events 
(killed/destroyed, “high” intolerance) and is expected to recover 
over a very long period of time, i.e. >10 or up to 25 years (“low” 
recoverability). 

o The habitat or species is adversely affected by an external factor 
arising from human activities or natural events (damaged, 
“intermediate” intolerance) and is expected to recover over a very 
long period of time, i.e. >10 years (recoverability is “low”, or “very 
low”). 

o The habitat or species is affected by an external factor arising 
from human activities or natural events (reduced viability, “low” 
intolerance) but is not expected to recover at all (recoverability is 
“none”), so that the habitat or species may be vulnerable to 
subsequent damage. 

Medium 

Moderate 

“Moderate” sensitivity is indicated by the following scenarios: 

o The habitat or species is very adversely affected by an external 
factor arising from human activities or natural events 
(killed/destroyed, “high” intolerance) but is expected to take more 
than 1 year or up to 10 years to recover (“moderate” or “high” 
recoverability). 

o The habitat or species is adversely affected by an external factor 
arising from human activities or natural events (damaged, 
“intermediate” intolerance) and is expected to recover over a long 
period of time, i.e. >5 or up to 10 years (“moderate” recoverability). 

o The habitat or species is affected by an external factor arising 
from human activities or natural events (reduced viability, “low” 
intolerance) but is expected to recover over a very long period of 
time, i.e. >10 years (recoverability is “low”, “very low”), during 

Low 
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MarLIN 
Sensitivity 

MarLIN Definition 
Equivalent ES 
sensitivity from 
Table 8.2 

which time the habitat or species may be vulnerable to 
subsequent damage. 

Low 

“Low” sensitivity is indicated by the following scenarios: 

o The habitat or species is very adversely affected by an external 
factor arising from human activities or natural events 
(killed/destroyed, “high” intolerance) but is expected to recover 
rapidly, i.e. within 1 year (“very high” recoverability). 

o The habitat or species is adversely affected by an external factor 
arising from human activities or natural events (damaged, 
“intermediate” intolerance) but is expected to recover in a short 
period of time, i.e. within 1 year or up to 5 years (“very high” or 
“high” recoverability). 

o The habitat or species is affected by an external factor arising 
from human activities or natural events (reduced viability, “low” 
intolerance) but is expected to take more than 1 year or up to 10 
years to recover (“moderate” or “high” recoverability). 

Negligible 

Very low 

“Very low” is indicated by the following scenarios: 

o The habitat or species is very adversely affected by an external 
factor arising from human activities or natural events 
(killed/destroyed, “high” intolerance) but is expected to recover 
rapidly i.e. within a week (“immediate” recoverability). 

o The habitat or species is adversely affected by an external factor 
arising from human activities or natural events (damaged, 
“intermediate” intolerance) but is expected to recover rapidly, i.e. 
within a week (“immediate” recoverability). 

o The habitat or species is affected by an external factor arising 
from human activities or natural events (reduced viability, “low” 
intolerance) but is expected to recover within a year (“very high” 
recoverability). 

Negligible 

Not sensitive 

“Not sensitive” is indicated by the following scenarios: 

o The habitat or species is affected by an external factor arising 
from human activities or natural events (reduced viability, “low” 
intolerance) but is expected to recover rapidly, i.e. within a week 
(“immediate” recoverability). 

o The habitat or species is tolerant of changes in the external factor. 

Negligible 

Not relevant 
The habitat or species is protected from changes in an external factor (i.e. 
through a burrowing habit or depth), or is able to avoid the external factor. 

N/A 

Insufficient information N/A 

 

8.5.2 Direct impact to rMCZ habitat FOCI and broad scale habitats  

Dredging has the potential to have a direct impact (i.e. loss) of rMCZ habitat FOCI and broad scale 
habitats in the proposed dredge area because the dredging process will entrain those habitats associated 
with the substratum that is dredged for aggregate. The design of the dredging plans is on-going and the 
precise dredging depths within the proposed dredge area are not yet known, but it is anticipated that the 
dredging depth will be within the 1-4m range, depending on how the contractor plans to use the proposed 
dredge area. The proposed dredge area is 3.9km2, approximately 1.4% of the area of Goodwin Sands 
rMCZ (276.91km2) (Balanced Seas, 2011).   
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rMCZ habitat FOCI 

As recommended FOCI of the Goodwin Sands rMCZ, S. spinulosa and M. edulis are of importance to the 
impact assessment for the proposed dredging scheme. As identified in Section 8.4.2, these species were 
not found within the proposed dredge area during the baseline characterisation and pre-dredge survey 
(Appendix 8.1) or the rMCZ survey (Defra, 2015) (see Figure 8.5 and Figure 8.6). Therefore, there will 
be no impact on these species as a result of the proposed dredging scheme. [Note: Potential indirect 
impacts for these features are assessed in Sections 8.5.3 to 8.5.5.]  
 

Broad scale habitat - A5.1 Subtidal coarse sediment  

As discussed in Section 8.4.2, the biotope Infralittoral Coarse Sediment – SS.SCS.ICS (A5.13) was 
recorded within the proposed dredge area and therefore the dredging will have a direct impact on the 
subtidal, coarse sediment broad scale habitat. It is anticipated that the dredging depth will be within the 1-
4m range, depending on how the contractor plans to use the licence area. The average resource (sand 
and gravel) thickness across the proposed dredge area is 7.6m.  
 
In accordance with Marine Minerals Guidance 1 (ODPM, 2002) and established industry practice it is 
proposed that an average 0.5m layer of sediment will be left in place over the bedrock following 
completion of dredging. This sediment layer, which will match the pre-dredge seabed surface, facilitates 
the re-colonisation and recovery of benthic communities (JNCC and Natural England, 2011). Consultation 
with the MMO has confirmed that this mitigation measure would be a condition on a Marine Licence 
issued for the proposed dredging scheme. 
 
Based on the anticipated dredge depth, resource thickness and the embedded mitigation measure to 
retain an average 0.5m layer of sediment which matches the pre-dredge seabed surface, no change in the 
overall area of subtidal coarse sediment is anticipated. However, the dredging will result in the removal of 
epifauna and infauna within the 2.5 million m3 of material dredged and the lowering of the seabed. 
Therefore, the impact is considered to be of low magnitude.  
 
The corresponding EUNIS factsheet (Sublittoral coarse sediment) describes this habitat as ‘Coarse 
sediments including coarse sand, gravel, pebbles, shingle and cobbles which are often unstable due to 
tidal currents and/or wave action. These habitats are generally found on the open coast or in tide-swept 
channels of marine inlets’ (EEA, 2016a).  
 
As discussed in Section 6.5.2 the proposed dredge area experiences high tidal current velocities and is a 
high energy environment. In high energy, naturally disturbed environments physical and biological 
recovery is rapid because dredge tracks are quickly eroded and faunal communities are made up of many 
small bodied, rapidly maturing opportunistic species that are already adapted to high levels of disturbance 
and rapidly recolonise disturbed areas (Hill et al., 2011). On this basis, this broad scale habitat is 
considered to have low sensitivity to the direct impact of dredging. Given the low magnitude of effect and 
low receptor sensitivity, and the high probability that loss will occur, a potential impact of minor adverse 
significance is predicted.  
 

Broad scale habitat - A5.2 Subtidal sand 

As discussed in Section 8.4.2, the proposed dredge area is dominated by the biotope Infralittoral Fine 
Sand – SS.SSa.IFiSa (A5.23). Therefore, the proposed dredging scheme will have a direct impact on this 
broad scale habitat.  
 
As discussed above, it is anticipated that the dredging depth will be within the 1-4m range and it is 
proposed that an average 0.5m layer of sediment will be left in place over the bedrock following 
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completion of dredging.  Based on the anticipated dredge depth, resource thickness and the embedded 
mitigation measure to retain an average 0.5m layer of sediment which matches the pre-dredge seabed 
surface no change in the overall area of subtidal coarse sediment is anticipated. However, the dredging 
will result in the removal of epifauna and infauna within the 2.5 million m3 of material dredged and the 
lowering of the seabed. Therefore the impact is considered to be of low magnitude.  
 
The corresponding EUNIS factsheet (Sublittoral sand) describes this habitat as ‘clean medium to fine 
sands or non-cohesive slightly muddy sands on open coasts, offshore or in estuaries and marine inlets. 
Such habitats are often subject to a degree of wave action or tidal currents’ (EEA, 2016b). 
 
As discussed in Section 6.5.2 the proposed dredge area experiences high tidal current velocities and is a 
high energy environment. In high energy, naturally disturbed environments physical and biological 
recovery is rapid because dredge tracks are quickly eroded and faunal communities are made up of many 
small bodied, rapidly maturing opportunistic species that are already adapted to high levels of disturbance 
and rapidly recolonise disturbed areas (Hill et al., 2011). On this basis this broad scale habitat is 
considered to have low sensitivity to the direct impact of dredging. Given the low magnitude of effect and 
low receptor sensitivity, and the high probability that loss will occur, a potential impact of minor adverse 
significance is predicted.  

8.5.3 Increase in suspended sediment 

Dredge plumes will temporarily increase suspended sediment concentrations during, and immediately 
after dredging, which has potential to impact on infauna and epibenthos through effects on feeding or 
respiratory mechanisms of certain species.  
 
The largest sediment plume footprint is for the 10mg/l concentration of fine sand, which extends 1.5-2km 
from the proposed dredge area to the north and east and less than 1.5km to the south and west (see SIZ 
in Figure 8.1). Within the study area, baseline suspended sediment concentrations typically vary between 
10 and 50mg/l and during storms suspended sediment concentrations of up to 200mg/l have been 
measured (see Appendix 6.3). Therefore, the use of the 10mg/l footprint is considered to be 
precautionary. 
 
Dredging will be undertaken in three stages (September 2017 – December 2017, May 2018 – August 
2018, and April 2019 - July 2019) during which, continuous cycles of three hours of dredging followed by 
five hours of non-dredging activity (i.e. vessel transits and aggregate discharge) will take place. These five 
hour breaks may allow some short term recovery and the breaks between stages may allow additional 
recovery, but the overall impact magnitude is deemed to be low. 
 
Further to the characteristic species identified in Section 8.4.1 within the proposed dredge area, abundant 
and characteristic benthic species (excluding fish, discussed in Section 9) recorded in the SIZ include the 
Ross worm S. spinulosa, the crustacean G. spinifer and the mollusc A. alba, (see Table 8.6). Of these 
species, the Ross worm S. spinulosa is potentially a protected species if present in reef form.  As common 
mussel M. edulis is also an important species in the study area as a recommended habitat FOCI for the 
rMCZ this has also been considered specifically in the impact assessment in order to be conservative, 
although it was recorded in relatively low numbers during the baseline characterisation surveys. In 
addition, the squid L. vulgaris, cuttlefish S. atlantica, whelk B. undatum and scallops were recorded during 
the trawl survey, which are potentially commercial species. Other species that were recorded in low 
numbers are not considered to be characteristic features of the site and are not considered rare, of 
conservation importance, or commercial importance and are therefore not considered further in this impact 
assessment.   
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Last et al., (2011) analysed the tolerance of typical species found in dredging areas of the southern North 
Sea and English Channel to increased suspended sediments of approximately 12mg/l and 71mg/l. The 
species included were the common mussel M. edulis, queen scallop Aequipecten opercularis, Ross worm 
S. spinulosa, urchin P. miliaris, brittlestar Ophiura ophiura, anemone Sagartiogeton laceratus and sea 
squirt Ciona intestinalis. The results showed some responses to increased suspended sediments but 
specimens survived during the relatively short duration of the study (Last et al., 2011); however, 
comparison with long term suspended sediment increases is uncertain.  
 
Based on the MarLIN sensitivity information outlined in Table 8.10 and the comparisons between the 
MarLIN and ES sensitivity definitions in Table 8.9, taking into account the prolonged duration of the works, 
the species present in the study area are deemed to have a low sensitivity to the suspended sediment 
increases.  Given the low magnitude of change to baseline suspended sediment conditions, and the low 
sensitivity of the species affected, and given the probability that some degree of effect will be experienced 
by the receptors, a minor adverse impact is concluded.  
 
S. spinulosa and M. edulis are of potentially high value as recommended habitat FOCI for the rMCZ; 
however, given the moderate to high confidence (Table 8.10) that these species are not sensitive to 
increased suspended sediment, the value of these species value do not alter the predicted impact 
significance.  

Table 8.10  Summary of sensitivity information from MarLIN in relation to suspended sediment 

Species Intolerance Recoverability Sensitivity Confidence Reference 

Nephtys cirrosa Tolerant  Not relevant  Not sensitive  Low  
Budd & 
Hughes (2005) 

Urothoe brevicornis Insufficient information 

Gastrosaccus spinifer  
 

Insufficient information 
 

Abra alba Tolerant Not relevant Not sensitive Moderate Budd (2007) 

Sabellaria spinulosa Low Immediate Not sensitive Moderate 
Jackson & 
Hiscock (2008) 

Ophiothrix fragilis Low  Very high  Very low  Low  
Jackson 
(2008b) 

Philocheras sp. Insufficient information 

Crangon allmanni 
(using C. crangon as a 
proxy species) 

Tolerant Not relevant Not sensitive Moderate Neal (2008) 

Mytilus edulis 
Low  Immediate  Not sensitive  High  

Tyler-Walters 
2008 

Loligo vulgaris Insufficient information 

Sepiola atlantica Insufficient information 
Buccinum undatum Insufficient information 
Pectinidae (using 
Pecten maximum as a 
representative) 

Low  High  Low  Moderate  
Marshall & 
Wilson (2009) 

 

8.5.4 Deposition from suspended sediment plume causing smothering of 
benthic and epibenthic species 

Following the increase in suspended sediment discussed in Section 8.5.3, the deposition of these 
sediments has the potential to smother organisms. Section 6 shows that the proposed dredging will 
predominantly release a mixture of fine and medium sand, with a very small amount of mud. The mud will 
be released into the water column to form a plume, which will disperse into the background. Deposition of 
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sand from the plume will occur within the plume footprint, become part of the background sediment 
transport regime and will not change the bed substrate to any significant extent. The thickness of 
deposited mud from the plume will be of the order of a fraction of a millimetre and will likely be re-
suspended on the following tide. The magnitude of this level of deposited sediment is deemed to be 
negligible.  
 
Last et al. (2011) also analysed the tolerance of typical species found in dredging areas of the southern 
North Sea and English Channel to burial/smothering. The results showed that most species would 
eventually die after prolonged periods under sediment (except the Ross worm S. spinulosa, which showed 
no significant increase in mortality). However, most species, with the exception of the sea squirt C. 
intestinalis were able to emerge from the deposited sediments. Last et al. (2011) makes comparisons 
between the findings of their experiments with the collated sensitivity information provided by MarLIN and 
concludes that MarLIN overestimates the sensitivity of the urchin P. miliaris and underestimates the 
sensitivity of C. intestinalis. However, Last et al. (2011) suggest that the discrepancies can potentially be 
explained by the overestimation resulting from a perceived inability of P. miliaris to escape burial (where it 
was found to escape by Last et al. 2011) and the MarLIN assessment taking into account that C. 
intestinalis is commonly found on vertical structures and it is therefore of limited vulnerability to 
smothering.  
 
As outlined previously, key species recorded in the study area include those listed in Table 8.8. Based on 
the MarLIN sensitivity information outlined in Table 8.11 (using closely related proxy species where 
information is not available) and the sensitivity comparisons in Table 8.9, species present in the proposed 
dredge area are deemed to have a low/negligible sensitivity. Given the negligible magnitude of effect and 
low/negligible receptor sensitivity, and the probability that deposition will occur to some degree, a 
negligible impact is predicted.   
 
As discussed previously, the Ross worm S. spinulosa and common mussel M. edulis are of potentially 
high value as recommended habitat FOCI for the rMCZ. Table 8.11 shows that there is moderate 
confidence that S. spinulosa is not sensitive to increased smothering; however, there is low confidence 
that M. edulis has negligible sensitivity (low sensitivity as classified by MarLIN, see sensitivity comparisons 
in Table 8.9). Given the low numbers of M. edulis recorded during the baseline characterisation and pre-
dredge surveys (Appendix 8.1) and rMCZ survey (Defra, 2015) the risk to sea bed habitat is deemed to 
be low and this low confidence coupled with the species value does not alter the predicted impact 
significance. 

Table 8.11 Summary of sensitivity information from MarLIN in relation to smothering 

Species Intolerance Recoverability Sensitivity Confidence Reference 

Nephtys cirrosa Tolerant  Not relevant  Not sensitive  High  
Budd & Hughes 
(2005) 

Urothoe brevicornis Insufficient information 

Gastrosaccus spinifer  

 

Insufficient information 

 

 

 

Abra alba Low Immediate Not sensitive Moderate Budd (2007) 

Sabellaria spinulosa 
Low Immediate Not sensitive Moderate 

Jackson & 
Hiscock (2008) 

Ophiothrix fragilis High  High  Moderate  Low  Jackson (2008) 

Philocheras sp. Insufficient information 
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Species Intolerance Recoverability Sensitivity Confidence Reference 
Crangon allmanni 
(using C. crangon as a 
proxy species) 

Intermediate Very high Low Low Neal (2008) 

Mytilus edulis 
Intermediate  High  Low  Low  

Tyler-Walters 
2008 

Loligo vulgaris Insufficient information 

Sepiola atlantica Insufficient information 

Buccinum undatum Insufficient information 

Pectinidae (using 
Pecten maximum as a 
representative) 

Low  High  Low  Low  
Marshall & 
Wilson (2009) 

8.5.5 Impact of hydrodynamic changes on patterns of sediment movement 
(erosion and/or accretion) on benthic communities 

In accordance with established practice the wave modelling was carried out for very large and extremely 
rare wave conditions (200 year return period wind and wave conditions). Section 6 shows that the wave 
modelling indicated very little change in wave height as a result of the dredging and no change at the 
coastline. Therefore there no impact on coastal intertidal ecology is predicted. The predicted changes in 
significant wave height (Hs) due to dredging are limited in spatial extent. The magnitude of change in Hs is 
generally limited to 0.02-0.10m, even under the extreme conditions tested.  
 
Modelling of the potential changes to tidal currents as a result of the proposed dredging (Section 6) 
shows that all of the current speed differences due to dredging in excess of 0.05m/s were within 
approximately 1km of the dredge area. Therefore no widespread effect on tidal currents due to the 
dredging is anticipated including no effect at the coastline. The predicted changes in tidal current velocities 
are so small that there is unlikely to be an effect (beyond natural variation) on the continued formation and 
maintenance of the bedforms.  
 
The predictions of sediment transport show limited changes in residual sediment transport and 
erosion/deposition pattern due to the dredging. These changes are all in the immediate vicinity of the 
dredging area and in most locations were shown as a reduction in predicted erosion within the dredge 
area itself, and an associated reduction of potential sedimentation rate in the deeper channel area 
adjacent to the dredge area. No changes to sediment transport at the coastline are predicted.  
 
Based on the modelling results the potential changes to erosion and deposition in relation to benthic 
ecology are predicted to be of negligible magnitude. 
 
As discussed in Section 8.3, the unstable nature of sandbanks is a key feature of the habitat and a factor 
in defining the type and abundance of species which can inhabit the study area. The species that are 
present within the study area are likely to have negligible sensitivity to any potential changes as they are 
already subject to high levels of natural variation. Given the negligible magnitude of effect and negligible 
receptor sensitivity, and the probability that some degree of effect will occur, a negligible impact is 
predicted.  
 
As discussed previously, the Ross worm S. spinulosa and blue mussel M. edulis are of potentially high 
value if present in reef or bed form, respectively. Table 8.11 shows that there is moderate confidence that 
S. spinulosa is not sensitive to increased smothering; however, there is low confidence that M. edulis has 
negligible sensitivity (low sensitivity as classified by MarLIN, see sensitivity comparisons in Table 8.9). 
Given the low numbers of M. edulis recorded during the characterisation and pre-dredge surveys 



 
O p e n  

 
 

16 May 2016 VOLUME II  I&BPB2107R001D01 166  

 

(Appendix 8.1) and rMCZ survey (Defra, 2015) the risk to sea bed habitat is deemed to be low and this 
low confidence coupled with the species value does not alter the predicted impact significance. 

8.5.6 Changes in habitats in the proposed dredge area and surrounding area 
affecting recolonisation potential 

As outlined in Section 2, dredging will be undertaken 24 hours per day, seven days per week throughout 
the three dredging stages (September 2017 – December 2017, May 2018 – August 2018, and April 2019 - 
July 2019) during which, continuous cycles of three hours of dredging followed by five hours of non-
dredging activity (i.e. transiting and discharge of material) will take place. As previously discussed, these 
breaks may allow some short and medium term recovery. This level of dredging activity is comparable 
with that considered to be high intensity in Cooper et al. (2008). This study states there is high confidence 
that the ecosystem function can recover following this intensity of dredging, and that recovery was 
apparent after approximately five years. 
 
As discussed in Section 2, no screening will be undertaken of the dredged materials (i.e. all of the 
material will be transported to the DWDR scheme ‘as dredged’, rather than undertaking in situ processing 
to select only a certain composition of the sediment. In addition, DHB is committed to maintaining a 
minimum average depth of 50cm of sediment over bedrock after dredging to ensure the comparable 
habitat remains. This sediment layer, which will match the pre-dredge seabed surface, facilitates the re-
colonisation and recovery of benthic communities (JNCC and Natural England, 2011). In accordance with 
MMO Standard and Model Conditions for Marine Licence (MMOAGG3A) (MMO, 2014c) it is proposed that 
this sediment coverage will be measured over 250m by 250m grid centred on 125m nodes.  
 
In light of the above, the impact magnitude will be negligible once the dredging is complete as the 
proposed dredge area is likely to recover within natural variation but, given the duration of the works, the 
overall impact magnitude is considered to be low. 
 
Table 8.8, Tale 8.10 and Table 8.11 show that for the type of species found in the study area (where 
sufficient information has been collated by MarLIN to determine species recoverability), recoverability is 
classified as high, “full recovery will occur but will take many months (or more likely years) but should be 
complete within about five years” (Hiscock et al., 1999). Therefore, the majority of recolonisation will occur 
after the proposed dredging scheme is complete (currently planned for 2019).  
 
As previously discussed, the majority of species recorded within the proposed dredge area are also 
present in the surrounding study area. This provides the opportunity for the proposed dredge area to be 
recolonised by the same species types once the dredging is complete. The majority of characteristic 
species within the proposed dredge area are mobile and quick to reproduce, such as the brown shrimp 
Crangon spp., the crustacean G. spinifer, the isopod Idotea sp., the amphipod U. brevicornis, and 
polychaete N. cirrosa. Therefore, these species will be able to expand and migrate into the proposed 
dredge area to recolonise the habitat once dredging has ceased.  
 
Less mobile organisms such as the bivalve Goodallia triangularis and the encrusting polychaete 
Spirobranchus spp. have high recoverability from the impacts associated with sediment movements.  
 
The UK Marine SACs Project2 provides a review of international dredging works in coastal areas which 
shows that the rates of recovery of benthic communities following the cessation of dredging varied greatly 
from 4 weeks to 10 years, with the majority taking less than two years (Nedwell & Elliot 1998; Newell, 
Seiderer & Hitchcock 1998). Recovery rates were found to be most rapid in highly disturbed sediments 

                                                      
2 www.ukmarinesac.org.uk 
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that are dominated by opportunistic species, such as the habitat at Goodwin Sands. In general, the 
longest recovery times were recorded in habitats with stable gravel and sand dominated by long-lived 
communities. These findings are supported by studies of the Georgia Estuary system, USA, which 
suggest that maintenance dredging has only a short term effect on the animal communities of the silt and 
clay sediments. Although almost complete removal of organisms occurs during dredging, recovery begins 
within one month of completion of the dredging works, and within two months the communities were 
reported to be similar to pre-dredge conditions (Stickney & Perlmutter, 1975).  
 
Other studies suggest that dredging impacts are relatively short term in areas of high sediment mobility 
(Hall, Basford & Robertson, 1991). For example, the complete recovery of benthic animals in a channel in 
the estuarine Dutch Wadden Sea occurred within one year of the removal of sediments from this highly 
mobile sand environment (Van der Veer et al., 1985). 
 
Section 6 shows the levels of predicted change in waves, tidal currents and sediment transport are 
localised and generally within the large range of natural variation associated with Goodwin Sands and, 
therefore, species within the study area are likely to be opportunistic species that can quickly recover from 
the impacts associated with sediment erosion and accretion. The sensitivity of species that are 
characteristic of the study area is therefore considered to be negligible. Given the low magnitude of effect 
and negligible receptor sensitivity, and the probability that erosion and accretion will occur to some 
degree, a potential negligible impact is predicted.  

8.6 Mitigation & Residual Impacts 

The impacts assessed above are predicted to be of minor adverse or negligible significance. No mitigation 
is suggested for benthic ecology beyond those built in to the project design, specifically maintaining a 
minimum of an average 0.5m layer of sediment in place over bedrock, and therefore the residual impacts 
will remain as described above.  
 
An Environmental Monitoring Plan will be agreed with the MMO, Cefas and Natural England. Monitoring 
for benthic ecology will follow the guidance provided by Cooper (2013), which focuses on Acceptable 
Change Limits (ACL) to ensure a comparable habitat remains to allow recovery within natural variation.  
 
Full survey reports and raw data from the scheme joint characterisation and pre-dredge survey report 
were supplied to Cefas in March 2016. It has been agreed with the MMO and Cefas that Regional Seabed 
Monitoring Plan (RSMP) limits of acceptable change will be set by MMO/Cefas for discussion and 
agreement with DHB. 
 
In the event monitoring shows that the ACL have been exceeded, DHB will work with the MMO and 
statutory advisers to determine if recovery is likely to occur and if required a plan for remediation will be 
developed.    
 
It is envisaged that the embedded mitigation measures – notably the 0.5m capping layer – and the 
monitoring of acceptable change will be sufficient to address impacts on benthic ecology such that the 
residual impacts are not significant. In particular, it is envisaged that they will be sufficient such that there 
will be no net loss in the value of infralittoral coarse sediment and fine sand broadscale habitats (see 
Section 8.5.2); just a temporary reduction in value while re-colonisation and recovery takes place. 
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8.6.1 Summary of Impacts table 

Environmental 
Parameter 

Investigation  Impact Description Receptor Impact 
Significance 

Mitigation Residual 
Impact 

Benthic Ecology  Site specific benthic 
survey and desk-based 
assessment 

Direct loss of benthic 
and epibenthic 
species from dredging 
area 

Benthic Organisms Minor adverse No mitigation 
proposed 

Minor adverse 

Benthic Ecology Site specific benthic 
survey and desk-based 
assessment 

Direct impact to rMCZ 
broad scale habitats 

Benthic Organisms Minor adverse  No mitigation 
proposed 

Minor adverse  

Benthic Ecology Site specific benthic 
survey and desk-based 
assessment 

Increase in 
suspended sediment  

Benthic Organisms Minor adverse No mitigation 
proposed 

Minor adverse 

Benthic Ecology  Site specific benthic 
survey and desk-based 
assessment 

Deposition of 
sediment   

Benthic Organisms Negligible No mitigation 
proposed 

Negligible 

Benthic Ecology Site specific benthic 
survey and desk-based 
assessment 

Impact of 
hydrodynamic 
changes 

Benthic Organisms Negligible No mitigation 
proposed 

Negligible 

Benthic Ecology Site specific benthic 
survey and desk-based 
assessment 

Changes in habitat 
affecting 
recolonisation 
potential 

Benthic Organisms Negligible No mitigation 
proposed 

Negligible 
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8.7 Within – Project Cumulative Impacts 

The combined impact of direct loss of benthic and epibenthic species, increase suspended sediments, 
smothering, hydrodynamic changes and/or changes to habitat has the potential to provide an overall 
impact at the proposed dredge area which is greater than each individual impact alone. However, given 
the relatively small spatial and temporal scale of the predicted impacts, combined with the ability of most 
species to recover, and accounting for the embedded mitigation measure to ensure that a minimum of an 
average 0.5m sediment remains in place over bedrock, it is predicted that the combined impact on benthic 
ecology will not exceed minor adverse significance.  
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9 Fish Ecology 

9.1 Introduction  

This section of the Environmental Statement (ES) describes the current fish ecology baseline 
environment, impact assessments and mitigation measures in relation to the proposed dredging scheme.  
 
This section is interrelated with a number of other sections including Section 6 - Coastal Processes and 
Hydrodynamics, Section 7 - Marine Water and Sediment Quality, Section 8 - Benthic Ecology, which 
covers shellfish species, and Section 13 - Commercial and Recreational Fisheries. Cumulative impacts 
with other plans and projects are assessed within Section 17 - Cumulative Impact Assessment.  

9.2 Methodology and Approach to EIA  

9.2.1 Study area 

The wider study area was defined within the Environmental Impact Assessment (EIA) Scoping Report 
(DHB 2015) and includes the sea area from Dover North to Margate, including the Dover Straits and 
Goodwin Sands and surrounding waters. For the analysis of landings data, the study area is the extent of 
International Council for the Exploration of the Sea (ICES) rectangle 31F1 (Figure 13.1).   
 
The study area for impact assessments is shown in Figures 9.1(a-e). It encompasses the proposed 
dredge area (i.e. the direct footprint of the proposed dredging), which is referred to as the Primary Impact 
Zone (PIZ),  the surrounding area affected by the dredging, which is referred to as the Secondary Impact 
Zone (SIZ), and a wider study area.  
 
The SIZ is defined by the potential changes to coastal processes and hydrodynamics processes described 
in ES Section 6.6; that is, the footprint for the dredging induced sediment plume of fine sand based on the 
10mg/l increase in suspended solids concentrations, which extends 1.5-2km from the proposed dredge 
area to the north and east, and less than 1.5km to the south and west (see Figures 9.1a-e). Baseline 
suspended solids concentrations within the PIZ, SIZ and the wider study area typically vary between 
10mg/l and 50mg/l, and can reach 200mg/l during storm events (see Appendix 6.3). The 10mg/l increase 
in suspended solids concentrations generates the largest footprint for indirect impacts and, therefore, is 
considered to represent a precautionary spatial extent of potential impact.  

9.2.2 Data sources 

The species of fish and important fish habitats that may be present within the study area have been 
identified using a number of different data types which fit into the following broad categories:  
 

 Site specific surveys; 
 Existing literature;  
 Landings data; and 
 Consultation. 

 
These data types were obtained from a number of sources, including:  
 

 Fisheries data from the Marine management Organisation (MMO); 
 Site specific survey reports commissioned by Dover Harbour Board (DHB);  
 ICES survey reports and data; 
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 English Nature’s Marine Natural Area Profiles; 
 The Kent and Essex Inshore Fisheries and Conservation Authority (KEIFCA);  
 The Goodwin Sands recommended Marine Conservation Zone (rMCZ) survey reports and data;  
 Eastern Channel Habitat Atlas for Marine Resource Management (CHARM); 
 International herring larvae surveys; and 
 Existing available literature including: environmental assessment reports (e.g. Thanet and East 

Anglia THREE Offshore Windfarm Environmental Statements, and Bedwyn Sands and Area 500 
dredging licence applications). 

 

Site specific surveys 

Of the site specific surveys commissioned by DHB, three are relevant to fish ecology.  These are:  
 

 The Goodwin Sands Exploration Area Benthic and Epibenthic Characterisation Report 
(Appendix 8.1); and 

 The Full Characterisation of Commercial Fishing and Charter Angling Activity at and Around the 
Goodwin Sands (Appendix 13.1). 
 

Benthic survey 
The benthic survey was completed by Marine Ecological Surveys Limited (MESL) and consisted of grab 
sampling and beam trawl sampling. Further detail regarding the survey methodologies used can be found 
in Appendix 8.1; however, to summarise:  
 

 Grab samples were taken using a mini-Hamon grab; 
 71 Particle Size Analysis (PSA) samples and 50 benthic faunal samples were taken during the 

survey, of these: 
o 21 stations were positioned inside the original exploration area (which was initially 

delineated within the EIA Scoping Report (Dover Harbour Board, 2015)) based on a 1km 
grid pattern; 

o 22 stations were positioned within the original SIZ (defined based on initial desk based 
assessment for the EIA Scoping Report and the benthic survey) (based on a 1km grid 
pattern); 

o 14 stations were positioned in a reference area; and  

o 14 in the “Context area” around the SIZ.   

 Four epibenthic trawls: 
o Two within the boundary of the exploration area PIZ; and  

o Two within the original potential SIZ. 

 
Sample locations are identified in Figure 8.1.    
 
Fisheries characterisation studies 
A full commercial and charter fisheries study was commissioned by DHB (Appendix 13.1) with the 
primary aim of providing baseline information for Section 13; however, some of the findings from those 
studies have been used to inform the baseline environment of this section (Section 9.4). The study was 
based on: 

 A series of meetings with the KEIFCA and ex Balanced Seas/Natural England staff who had 
previous experience in characterising activity in the area during the recommendation of the 
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Goodwin Sands as a Marine Conservation Zone (MCZ) as part of the Balanced Seas Regional 
Seas Project;  

 Landings and Vessel Monitoring System (VMS) data provided by the MMO to characterise the 
study area in terms of the fisheries present and the relative importance of the study area to 
commercial fisheries; and   

 Consultation with the fishing industry, including interviews with both commercial and charter 
fishermen and fishing associations.  

 

Existing literature 

Goodwin Sands rMCZ surveys 
In 2014 a comprehensive survey of the Goodwin Sands recommended Marine Conservation Zone (rMCZ) 
was completed. This survey involved three campaigns which were completed in January, April/ May and 
September/ October 2014, and resulted in the collection data from a total of 372 sample stations across 
the rMCZ. Grab samples were taken at each station using a 0.1m² mini Hamon grab and augmented by 
drop down video and stills photography and backscatter and bathymetric data was collected from 93% of 
the proposed site. A full survey report can be found in the Goodwin Sands rMCZ post-survey site report 
(Defra, 2015).  
 

Other studies  

A number of other existing studies and data sets have been used to inform the baseline environment 
these include:  
 

 Fisheries sensitivity maps in British waters (Coull et al., 1998) and associated GIS shapefiles; 
 Spawning and nursery grounds of selected fish species in UK waters (Ellis et al., 2012) and 

associated GIS shapefiles;  
 The Eastern CHARM project;  
 Numerous peer reviewed scientific papers; 
 ICES egg surveys; 
 International herring larval surveys; and  
 Surveys completed by the Port of London Authority (PLA) (2007). 

 

Landings data 

Data on the landings into UK ports from ICES rectangle 31F1 (which incorporates the study area) from the 
years 2010-2014 has been obtained from the MMO. This data has been analysed to ascertain which 
species are caught within the study area and its vicinity and which species are of the greatest value to the 
fishing industry. This data is also useful in highlighting possible trends in the abundance of certain 
species. However, it is recognised that there are a number of limitations to using this data, such as: 
  

 The resolution of the data is such that it is not possible to say which species have been landed 
from within the proposed dredge area; 

 The data does not include landings of fish into ports not within the UK; and  
 The data does not include any illegal landings.    

 

Consultation  

Formal consultation through the scoping exercise (see Table 9.4) and informal consultation completed 
during the main EIA phase has provided information on which species are likely to be of greatest concern 
within the impact assessment.    
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9.2.3 EIA methodology 

Assessment criteria 

The identification of impacts on a particular fish ecology receptor takes into account the existing 
environment and the predicted alteration of any physical, chemical, biological or perceived characteristic 
of that environment which may have an effect be it adverse or beneficial.   
 
The generic criteria used in this assessment are set out in ES Section 3 – Legislation, Planning and 
Policy Context & EIA Process (specifically in ES Section 3.5).  General definitions of value, sensitivity 
and magnitude provided in Section 3.5 have been refined to make them specific to fish ecology, see 
Table 9.1, Table 9.2 and Table 9.3.  
 

Sensitivity of the receptor 

Receptor sensitivity has been assigned on the basis of species specific adaptability, tolerance, and 
recoverability, when exposed to a potential impact. The following parameters have also been taken into 
account: 
 

 Timing of the impact: whether impacts overlap with critical life-stages or seasons (i.e. spawning, 
migration); and 

 Probability of the receptor-effect interaction occurring (e.g. vulnerability). 
 
Throughout the assessment, receptor sensitivities have been informed by thorough review of the available 
peer-reviewed scientific literature, and assessments available through Marine Aggregate Regional 
Environmental Assessment (MAREA). Definitions of receptor sensitivity are provided in Table 9.1. 

Table 9.1  Criteria used to determine sensitivity of a receptor 

Sensitivity  Description 

High 
Individual* receptor (species or stock) has very limited or no capacity to avoid, 

adapt to, accommodate or recover from the anticipated impact. 

Medium Individual* receptor (species or stock) has limited capacity to avoid, adapt to, 

accommodate or recover from the anticipated impact. 

Low Individual* receptor (species or stock) has some tolerance to accommodate, adapt 

or recover from the anticipated impact. 

Negligible Individual* receptor (species or stock) is generally tolerant to and can 

accommodate or recover from the anticipated impact. 

* In this case individual receptor does not refer to an individual organism but refers to the population or stock of a species 

 

Value of the receptor 

The value of a receptor is determined based on geographical context (e.g. international, national, regional; 
see below) and conservation designations. Example definitions of the value levels are given in Table 9.2. 

Table 9.2  Criteria used to determine value of receptor 

Value Description 

High Internationally or nationally important or internationally rare  

Medium Regionally important or nationally rare  

Low Locally important or regionally rare 
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Value Description 

Negligible Not considered to be important or rare 

 
It is important to note that receptor value and receptor sensitivity are not necessarily linked within a 
particular impact. A receptor could be of high value (e.g. key commercial species) but have a low or 
negligible physical / ecological sensitivity to an effect (e.g. tolerant of turbid water conditions). Hence, for 
the purposes of this section of the ES, receptor value is used as a potential “modifier” of impact 
significance if expert opinion is such that receptor value should be used to increase or decrease 
significance. 
 

Magnitude of effect 

The magnitude of an effect is considered for each predicted impact on a given receptor and is defined 
geographically, temporally and in terms of the scale of occurrence.  The definitions of terms relating to the 
magnitude of a potential impact on fish ecology are provided in Table 9.3. 

Table 9.3 Criteria used to determine magnitude of impact 

Magnitude Description 

High 
Fundamental, permanent / irreversible changes, over the whole receptor, and / or 

fundamental alteration to key characteristics or features of the particular receptors 

character or distinctiveness. 

Medium 
Considerable, permanent / irreversible changes, over the majority of the receptor, 

and / or discernible alteration to key characteristics or features of the particular 

receptors character or distinctiveness. 

Low 
Discernible, temporary (throughout project duration) change, over a minority of the 

receptor, and / or limited but discernible alteration to key characteristics or features 

of the particular receptors character or distinctiveness. 

Negligible 

Discernible, temporary (for part of the project duration) change, or barely 

discernible change for any length of time, over a small area of the receptor, and / or 

slight alteration to key characteristics or features of the particular receptors 

character or distinctiveness. 

 

Probability 

The probability of an effect occurring (i.e. an effect-receptor interaction) has also been considered in the 
assessment process; capturing the likelihood that the effect will occur and the likelihood that the fish 
ecological receptor will be present. The probability of an effect occurring is identified in the impact 
assessments in Section 8.5. 
 

Significance 

The significance of an impact is determined by combining the predicted magnitude of the effect with the 
sensitivity of the receptor; as defined in Table 3.5, and linked with the probability of the impact occurring.  
 

Assessment of sandeel and herring 

As sandeel and herring are considered particularly sensitive to aggregate dredging, specific attention has 
been applied to the assessment these receptors.    
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Sandeel 
This impact assessment draws on the work carried out on behalf of the Marine Aggregate EIA Working 
Group which included the production of a detailed method statement in consultation with the MMO and the 
Regulatory Advisors Group (RAG) (Reach et al., 2013; Latto et al., 2013; as amended in MarineSpace Ltd 
et al. (2014a)). This detailed method statement has clarified that EIAs for marine aggregate licence 
applications will specifically need to consider the following effect-receptor pathways for sandeel (within the 
dredge footprint only):  
 

 Direct removal of suitable sediment (i.e. sandeel habitat) by dredging;  
 Direct removal of sandeel by dredging; and 
 The regions of historic occupation which currently are not utilised by sandeel but can be re‐

colonised due to subsequent seabed recovery after the cessation of impacts.  
 

The first of these impacts is assessed in Section 9.5.1 and the second is assessed in 9.5.2. The third of 
these impacts has not been considered within this ES as the region has been identified as currently 
supporting sandeel populations and, therefore, is not applicable.  
 
The secondary impacts of increased concentrations of suspended sediments in the water column and 
deposition of sediment (e.g. smothering) have not been assessed as these impacts have been shown to 
be inconsequential to sandeel species (Pérez‐Domínguez and Vogel, 2010). The MMO and RAG provide 
advice within the Marine Space (2014b) report indicating that adult sandeel population level effects do not 
require assessment within marine aggregate licence EIAs. 
 
Herring spawning grounds 
This impact assessment draws on work carried out by the on behalf of the Marine Aggregate EIA Working 
Group on possible pathways between Marine Aggregate Application Areas and Atlantic Herring Potential 
Spawning Habitat (MarineSpace, 2013). This detailed method statement has clarified that EIAs for marine 
aggregate licence applications will specifically need to consider:  
 

 Direct removal of potential spawning habitat and eggs;  
 Smothering of in-situ eggs through deposition from the sediment plumes and sediment 

mobilisation; and 
 Historic spawning grounds which currently have very little or no spawning activity but which can 

be re‐colonised.  
 
The first of these impacts is assessed in Sections 9.5.1 and 9.5.2, the second is assessed in Section 
9.5.4, and the third is assessed in Section 9.5.2.    
 
The MMO and RAG provide advice within the Marine Space (2013) report which indicates that adult 
herring entrainment and population level effects do not require assessment within marine aggregate 
licence EIAs and, therefore, these effects are not covered within this section. 
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9.3 Consultation 

A summary of relevant consultation carried out for the proposed scheme is provided in Table 9.4.  

Table 9.4 Consultation undertaken in relation to fish ecology.  It should be noted that Cefas is a statutory 
advisor for the MMO and therefore some of the comments included in the MMOs official response to 
the scoping report were made by Cefas   

Stakeholder (date) Comment   Response / where addressed ES

Formal scoping response 
MMO (25/09/2015) The potential impacts on fish […] and the data 

and information identified are appropriate. The 
scoping report also identified the need for a desk 
based fisheries assessment, further herring 
(Clupea harengus) and sandeel (Ammodytidae) 
studies and a baseline commercial and 
recreational fisheries study, which will be 
appropriate to address any deficiencies in the 
current data available to inform EIA. 

The results of further fisheries 
assessments are summarised in 
Section 9.4 with the full reports in 
Appendix 13.1 and 13.2. The work 
completed for the sandeel and herring 
assessment is provided in Sections 9.4 
and 9.5. The relevant results from the 
benthic survey which included beam 
trawl sampling is summarised in 
Section 9.4.1 and the full report is 
provided as Appendix 8.1.      

MMO (25/09/2015) Best practice and mitigation measures have 
been identified within the report. However, until 
the physical surveys have been carried out and 
quantitative and qualitative data has been 
acquired and collated, there is insufficient 
information to draft accurate fisheries mitigation 
measures. Future mitigation may however 
include seasonal dredging restrictions 
depending on the outcomes of the analysis. 

Section 6 of this report includes the 
findings of the coastal processes and 
hydrodynamic surveys and 
assessments which are used to inform 
the fish ecology impact assessment in 
Section 9.5 and the proposed 
mitigation in Section 9.6. Seasonal 
dredging restrictions are not considered 
appropriate as herring, the main 
species that would benefit from a 
restriction, are not considered to spawn 
extensively within the study area as the 
sediment type is unsuitable.  

MMO (25/09/2015) A desk based assessment of larger/adult 
demersal species and pelagic species present in 
the application area is required 

The species present within the 
proposed dredge area have been 
identified using a number of sources 
(both desk based and through site 
specific survey), as detailed in Section 
9.2.2. These species are then 
considered within the impact 
assessment (Section 9.5)  

Cefas (11/09/2015) Cefas beam trawl surveys are conducted in the 
Eastern English Channel in ICES divisions VIId 
and IVc (including ICES rectangles 31F1 and 
32F1). Data from these trawls may provide a 
source of fisheries information. Information can 
be downloaded from the ICES DATRAS website 
http://datras.ices.dk/Home/Default.aspx 

Data from this source has been used to 
inform the baseline environment 
(Section 9.4) and the impact 
assessment (Section 9.5).  

Cefas (11/09/2015) It is appreciated that a night time survey for 
sandeels is not feasible, and the habitat based 
approach and data collected from epibenthic 
trawls can be used to provide a sand eel 
assessment is supported. In addition to 
epibenthic trawl data, the numbers of sand eels 
found in benthic grabs must be recorded. 

The assessment presented in Section 
9.5 uses a habitat based approach to 
predict the significance of the impact of 
the proposed scheme on sandeels. The 
presence of sandeel in grab samples 
was recorded see Section 9.4.1.   

Cefas (11/09/2015) Dover Sole (Solea solea) spawning season is 
from March to June, not April to June as stated 
on p75. 

Amended in Table 9.6 
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Stakeholder (date) Comment   Response / where addressed ES

Cefas (11/09/2015) Thornback rays (Raja clavata) are not protected 
under Schedule 5 of the Wildlife and 
Countryside Act 1981 as stated on page 76. 
They are however included in the OSPAR List of 
threatened or declining species and listed as 
‘Near Threatened’ on the Union for the 
Conservation of Nature (IUCN) red list 

Amended in Table 9.8 

MMO (25/09/2015) It is agreed that the most important commercial 
species, by value and tonnage landed are whelk 
(Buccinum undatum). Close consultation with 
the fishing industry and Kent and Essex IFCA 
will assist in ascertaining the spatial distribution 
of the fishery in relation to the proposed 
extraction site. The use of VMS data will be 
limited as the majority of vessels targeting 
whelks are likely to be <12m in length and 
therefore are not captured by VMS. It must be 
noted that VMS systems have only been 
required on vessels 12-15m in length since 
2013. Prior to this it was only a requirement for 
vessels of 15m and over and considered in any 
assessment of this data. 

Although this highlights the importance 
of Buccinum undatum as a commercial 
species which informs this section 
(Section 9) the points made here are 
addressed in Section 13 and Section 8 
of this ES. Consultation with the 
fisheries industry has been undertaken 
with the fishing industry and this is 
detailed within Appendix 13.1 and 
13.2.  

MMO (25/09/2015) There is likely to be some potting for crab 
(Cancer pagurus) and lobster (Homarus 
gammarus) in the vicinity of the proposed 
dredge area, which must be stated within the 
ES.  

Although this highlights the importance 
of Cancer pagurus and Homarus 
gammarus as a commercial species 
which informs this section (Section 9) 
the points made here are addressed in 
Section 13 of this ES. 

MMO (25/09/2015) The impacts of screening dredged aggregate on 
shellfisheries must be considered if screening is 
to be undertaken. 

Screening is not required.  The impact 
of dredging process on shellfish is   
addressed in Section 8.  

MMO South Eastern* 
(08/09/2015) 

Are there any comments on the likelihood that 
these activities will have an impact on 
fish/shellfish stocks (i.e. smothering fish beds) 
This application is for major dredging around the 
Goodwin sands area, there is a potential for 
fish/shellfish stocks to be affected due to 
smothering of fish beds 

Section 9.5 discusses the likelihood of 
impacts to fish stocks and Section 8.5 
assesses the likely impacts to shellfish 
species.  Section 13.5 assesses the 
impacts to commercial fisheries.   

MMO South Eastern  
(8/9/2015) 

Does the application fall within any conservation 
areas? 

The proposed dredge area does not fall 
within any designated conservation 
areas.  It does however fall within the 
Goodwin Sands rMCZ. Impacts to the 
rMCZ are assessed in Section 5 - 
Nature Conservation Designations 
and Section 8 – Benthic Ecology.    

Natural England 
(14/09/2015)  

Section 6.1.1 [of the scoping report] states that 
any induced changes in hydrodynamics will be 
considered as environmental effects, and will 
only be considered impacts where these effects 
cause changes to a receptor such as benthic 
ecology. Natural England agree that this 
approach is appropriate.  

Considered within Section 9.5.  

Natural England 
(14/09/2015) 

It is important that the numerical outputs of the 
hydrodynamic model are discussed with respect 
to the environmental receptors being assessed 
and what the likely ecological significance of any 
changes in hydrodynamics will be. For example 
if the model predicts a 5% change in significant 
wave height at a location, it is important to be 
clear what will this mean for sediment stability, 
particle size distribution and morphology. 

Section 6 - Coastal Processes and 
Hydrodynamics presents the outputs 
from the numerical modelling and the 
likely ecological significance to fish 
species is assessed in Section 9.5.  

Natural England Section 10.4 identifies that further trawls and A benthic survey has been completed 
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Stakeholder (date) Comment   Response / where addressed ES

(14/09/2015) surveys will be undertaken. Natural England 
would recommend also referring to Cefas for 
discussions surrounding herring methodologies 

which included the use of beam trawls 
to help characterise the benthos and 
fish within the study area.  DHB and 
their representatives have consulted 
with the MMO, Cefas and NE regarding 
the methodology for the herring and the 
sandeel assessments.   
 

Cefas (11/09/2015) The potential impacts on fish and commercial 
and recreational fisheries industry have been 
identified and the data and information given is 
sufficient for a scoping report. The report has 
identified the need for desk based assessments 
and further study for herring (Clupea harengus) 
and sand eel (Ammodytidae) and a baseline 
study of commercial and recreational fisheries. 
These should address deficiencies and provide 
data for the EIA. 

Specific assessments have been 
completed to assess the potential 
impacts of the proposed scheme on 
herring and sandeel and these are 
provided in Section 9.5.  

Cefas (11/09/2015) Some best practice and mitigation measures 
have been identified in the report.  We note that 
dredging is due to commence in early 2016.  
Mitigation might include postponing dredging 
until certain species’ spawning seasons have 
ended. However, until the physical surveys have 
been carried out and quantitative and qualitative 
data acquired, there is insufficient information 
available with which to draw up accurate 
fisheries mitigation measures. 

The findings of the relevant site specific 
surveys and studies are included within 
Section 9.4.1 and full reports can be 
found within Appendix 8.1, 13.1 and 
13.2.  Applying seasonal restrictions to 
dredging operations is not considered 
appropriate as herring, the main 
species that would benefit from a 
restriction, are not considered to spawn 
within the study area as the sediment 
type is unsuitable. 

Cefas (11/09/2015) To note that the scientific beam trawl is 
predominantly used to sample epibenthic 
species and will also sample small bodied fish 
and juveniles. The method will not adequately 
sample larger and/or adult demersal species. 
Additionally the method will not sample pelagic 
species present in the area. Therefore we would 
suggest a further methodology is required to 
adequately sample larger/adult demersal 
species and pelagic species. 

This comment was not contained within 
the MMO’s response to the applicants 
scoping report and survey methodology 
was approved in advance with the 
MMO.  The presence of species which 
may not be sampled using a beam trawl 
within the study area have been 
identified through consultation with the 
fishing industry and the (see Appendix 
13.1 and 13.2 for details), analysis of 
landings data and through examination 
of existing literature.    

Cefas (11/09/2015) We support the specific herring assessment that 
will be undertaken as part of the EIA. 

Herring specific assessments are 
included in Section 9.5.1, 9.5.2 and 
9.5.4.  

Cefas (11/09/2015) We are pleased to see the Regional Seabed 
Monitoring Plans (RSMP) ‘limits of acceptable 
change for sediment composition’ in use to 
ensure habitat recovery for future spawning and 
habitat activity.  

This embedded mitigation is taken into 
account within the impact assessment 
presented in Section 9.5.  

Cefas (11/09/2015) There is no mention of whether screening of the 
aggregate will be undertaken and the impacts of 
this should be covered in the EIA if it is to be 
employed. 

Screening the sediment will not be 
required and therefore the impact of 
doing this is not assessed.  

Cefas (11/09/2015) The description of the environment and potential 
impacts are accurate for the scoping stage of the 
application. Cefas are satisfied with the range of 
investigations the applicant will undertake to 
inform the EIA, including surveys and modelling. 

The assessment has been completed.  
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Stakeholder (date) Comment   Response / where addressed ES

Informal consultation 
Natural England 
29/09/2013 

There are reports of sandeel spawning in the 
vicinity of the Goodwin sands/Dover Straits by 
authors such as Coull et al., (1998) which was 
revisited by Ellis et al. in 2012. In addition to 
more historic records such as those in Macer 
(1965). 

It is recognised that sandeel spawning 
is likely to occur within the study area 
and specific assessments of the 
impacts of the proposed scheme on 
sandeel are included in Sections 9.5.1 
and 9.5.2  

Natural England 
29/09/2013 

Long standing generic understanding of sandeel 
behaviour shows some preference for the 
utilisation of sandbank slopes and crests which 
occur in shallow water with high levels of 
productivity and a seabed consisting of fine to 
coarse well oxygenated sand. It is also known 
that sandeel show fidelity to defined areas of 
seabed and do not tend to travel to other 
locations to spawn. The extraction area appears 
to have these broad characteristics. Such 
generic behaviour is outlined in papers such as 
Wright et al (2000), Reay (1970).

This information is taken into account in 
the sandeel specific assessments 
provided in Sections 9.5.1 and 9.5.2.  

Natural England 
29/09/2013 

There is a risk that sandeel maybe be present 
on the Goodwin Sands and could be spawning 
there. The fact that dredging will potentially take 
place during the night and during the winter 
when the sandeel are immobile and buried in the 
shallow sediment increases the risk of direct 
injury to individuals. In addition dredging has the 
potential to alter the particle size distribution 
curves within the active extraction area meaning 
the area (if used by sandeel) may no longer be 
suitable for sandeel if significant changes were 
to occur.  

Sandeel have been found to be present 
within the study area and therefore are 
likely to spawn there. This information 
is taken into account in the sandeel 
specific assessments provided in 
Sections 9.5.1 and 9.5.2.  To mitigate 
impacts linked to habitat change DHB 
has committed to leaving at least a 
50cm layer of similar sediment to that 
present on the existing seabed. 
Therefore aiding recolonisation by 
sandeel.  

Natural England 
29/09/2013 

You highlighted in your scoping document you 
would use the assessment methodology outlined 
by MarineSpace et al (2013) and would examine 
the results of the beam trawl surveys to identify 
the likelihood of sandeel being present along 
with other data sources. This seemed 
reasonable to us hence no further comment was 
made in our response. There are a couple of 
concerns that the regional assessments done by 
MarineSpace et al do not cover the Goodwin 
Sands and available data in the region is sparse, 
which is why we suggested the need for sandeel 
specific surveys in the RAG meeting.  

The assessment of impacts to sandeel 
(Section 9.5.1 and Section 9.5.2) has 
regard of the MarineSpace et al. 
(2013a) and uses a combination of 
habitat data and survey data to 
determine the likely significance of the 
impact.      

Natural England 
29/09/2013 

We are happy to have a look at your initial plans, 
outline assessments or have further discussions 
regarding the approach to be used in the 
assessment and the level of risk around the 
sandeel assessment for the application if you 
would find this useful.  

A meeting was held with the MMO on 
the 23rd of Feb 2016 to present and 
discuss the preliminary results of the 
assessment.  

* The MMO South Eastern response to the scoping report did not form part of the MMO’s formal scoping opinion but 
has been included here as it helped to inform the assessment.  

 
Consultation with other parties (including the KEIFCA, Thanet Fishermen’s Association (TFA), ex 
Balanced Seas/Natural England staff and the fishing industry) were also conducted by McAllister Elliot and 
Partners (MEP) as part of the Full Characterisation Report (Appendix 13.1). The results of these 
consultations have informed the baseline environment (Section 9.4) and impact assessments (Section 
9.5).    
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9.4 Baseline Environment 

This section uses the various data sources outlined in Section 9.2.2 to identify the fish species and 
habitats which could potentially be affected by the proposed dredging scheme.    

9.4.1 Species identified through site specific surveys 

Benthic survey  

As described in Section 9.2.2, grab and trawl surveys were completed as part of the benthic 
characterisation surveys for the proposed dredge area and the surrounding area.  
 
Three fish species were recorded as present within the grab samples: 
 

 Sandeel Ammodytes marinus - recorded at two sample stations, three individuals were recorded 
at station 06 and one at station 14, which are both located to the south of proposed dredge area 
(i.e. the PIZ) (Figure 9.2); 

 Common dragonet Callionymus lyra - one individual recorded at station 56, a context station to 
the south west of the SIZ; and 

 Individuals from the family Gobiesocidae - recorded at context stations 52 and 54 to the south and 
north of the SIZ (one individual found at each station).  
 

During the epibenthic trawls a number of fish species were identified; as identified in Table 9.5.  

Table 9.5 Fish species and abundance recorded during benthic trawl survey   

 Fish Species Inside of the SIZ Outside of the SIZ 

 T01 T02 T03 T04 

Small-spotted catshark (Scyliorhinus 
canicula) 

- - 9 - 

Sprat (Sprattus sprattus) - - - 1 

Bib or Pouting (Trisopterus luscus) - - 7 - 

Poor cod (Trisopterus minutus) - - 1 - 

Lesser pipefish (Syngnathus rostellatus) 2 - - - 

Seasnail (Liparis liparis) - - 1 - 

Sandeel (Ammodytes) 40 53 - 38 

Greater sandeel (Hyperoplus lanceolatus) 17 13 - 2 

Lesser weever fish (Echiichthys vipera) 26 11 - 3 

Common dragonet (Callionymus lyra) - - 2 - 

Transparent goby (Aphia minuta) - - - 1 

Sand goby (Pomatoschistus) 3 3 9 1 

Plaice (Pleuronectes platessa) 1 - - - 

Common squid (Loligo vulgaris)* - - 1 1 

Eggs 
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 Fish Species Inside of the SIZ Outside of the SIZ 

 T01 T02 T03 T04 

Small-spotted catshark eggs - - 11 - 

Ray (Raja) eggs - - 1 - 

Number of Fish species in trawl 6 4 7 6 

* Although not a fish species squid do form an important fisheries resource.  

9.4.2 Species identified through existing literature that use the area for 
spawning and nursey grounds  

Information on spawning and nursery grounds has been obtained from fisheries sensitivity maps of Coull 
et al., (1998) and Ellis et al., (2012). The proposed dredge area at Goodwin Sands has been identified as 
a spawning and/or nursery ground for a number of fish species, which are identified in Table 9.6 and 
displayed on Figures 9.1a-e. 
 

CHARM 

The CHARM project was a collaborative project which bought together marine experts from France and 
Britain to create an atlas of marine resource habitats in the eastern English Channel. Its aim was to 
provide planners and decision-makers with the necessary information to help managing the use of its 
living and non-living resources (Martin et al. 2009). This project identified the species present within the 
eastern English Channel to include black seabream, lesser spotted dogfish, red gurnard, cod, dab, 
European squid, veined squid, plaice thornback ray, cuttlefish, whiting, lemon sole, flounder, herring, sole, 
red mullet.   

9.4.3 Species identified through landings data  

The following data sources have been interrogated to identify which species are landed from the study 
area:  

 Landings data provided by the MMO;  
 Full Characterisation of Commercial Fishing and Charter Angling Activity at and Around the 

Goodwin Sands (Appendix 13.1).   
 

By the nature of these sources the species identified are of commercial importance and, therefore, do not 
necessarily include species which may be present but are not of commercial importance.      
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Table 9.6 Spawning seasonality and intensity for species with defined spawning periods which use the proposed dredge area for spawning (based on Coull et al. 1998 and 
Ellis et al. 2010). Spawning times and Intensity key: orange= high intensity spawning/nursery ground, green= low intensity spawning/ nursery grounds, grey= 
unknown spawning/ nursery grounds*, ● = peak spawning 

Species Spawning seasonality and intensity Nursey ground 
intensity  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Atlantic cod (Gadus morhua) Low intensity             Low intensity 

Dover sole (Solea solea) High intensity           Low intensity 

Lemon sole (Microstomus kitt) Overlap*              Overlap* 

Herring (Clupea harengus) No overlap with PIZ or SIZ Partial overlap 
with High intensity 

Plaice (Pleuronectes platessa) High intensity             Low intensity 

Sandeel (Ammodytidae) Low intensity             Low intensity 

Sprat (Sprattus sprattus) Overlap*              No overlap with 
PIZ or SIZ 

Mackerel (Scomber scombrus) No overlap with PIZ or SIZ Low intensity 

Whiting (Merlangius merlangus) No overlap with PIZ or SIZ Low intensity 

Thornback ray (Raja clavata) No overlap with PIZ or SIZ Low intensity 

Tope (Galeorhinus galeus) No overlap with PIZ or SIZ Low intensity 

* Data derived from Coull et al.,1998 and therefore no intensity data is available 
 
 

 



Legend:

Title:

Project:Client:

Spawning Grounds

Drawn: Scale:Checked:Date:Revision:

Drawing No:

Size:

WGS 1984 UTM Zone 31N

Figure:

Co-ordinate system:

© Natural England copyright, 2015
© HaskoningDHV UK Ltd.  Charts from MarineFIND.co.uk © Crown copyright, 2015.
All rights reserved. Licence No EK001-0645-MF0095. Not to be used for navigation.

PB2107/ES/048

25/02/201501 A4

9.1a

Dover Harbour 
Board

LB AC

Goodwin Sands
Aggregate Dredging

Environmental Statement

±

31F1 31F1

31F1 31F1

Sole & Lemon Sole Sandeel

CodPlaice

Proposed Dredge Area / PIZ

Secondary Impact Zone (SIZ) 
10mg/l

Spawning grounds (Coull et al. 1998)

Spawning Ground
Intensity

High intensity (Ellis et al. 2010)

Low intensity (Ellis et al. 2010)

1:500,000

Source: Cefas
© HaskoningDHV UK Ltd.  Charts from MarineFIND.co.uk © Crown copyright, 2014
All rights reserved. Licence No EK001-0645-MF0095. Not to be used for navigation.

±

15/02/201602 A4JE AC 1:500,000



Legend:

Title:

Project:Client:

Spawning Grounds

Drawn: Scale:Checked:Date:Revision:

Drawing No:

Size:

WGS 1984 UTM Zone 31N

Figure:

Co-ordinate system:

PB2107/ES/049

25/02/201501 A4

9.1b

Dover Harbour 
Board

LB AC

Goodwin Sands
Aggregate Dredging

Environmental Statement

±

31F1 31F1

Sprat Herring

Proposed Dredge Area / PIZ

Secondary Impact Zone (SIZ) 
10mg/l

Spawning grounds (Coull et al. 1998)

Spawning Ground
Intensity

High intensity (Ellis et al. 2010)

Low intensity (Ellis et al. 2010)

1:500,000

Source: Cefas
© HaskoningDHV UK Ltd.  Charts from MarineFIND.co.uk © Crown copyright, 2014
All rights reserved. Licence No EK001-0645-MF0095. Not to be used for navigation.

±

0 105 Kilometres

15/02/201601 A4JE AC 1:500,000



© Natural England copyright, 2015
© HaskoningDHV UK Ltd.  Charts from MarineFIND.co.uk © Crown copyright, 2015.
All rights reserved. Licence No EK001-0645-MF0095. Not to be used for navigation.

±

31F1
31F1

31F1
31F1

Cod Sole

HerringLemon Sole

Legend:

Title:

Project:

 

Client:

 

 

Drawn: Scale:Checked:Date:Revision:

Drawing No:

Size:

WGS84 UTM Zone 31N

Figure:

Co-ordinate system:

9.1c

Nursery Grounds

Proposed Dredge Area / PIZ

Secondary Impact Zone (SIZ) 
10mg/l

Nursery grounds (Coull et al. 1998)

Nursery Ground
Intensity

High intensity (Ellis et al. 2010)

Low intensity (Ellis et al. 2010)

01 25/02/2015 LB AC A4 1:500,000

Goodwin Sands
Aggregate Dredging

Environmental Statement

Dover Harbour
Board

PB2107/ES/050

Source: Cefas
© HaskoningDHV UK Ltd.  Charts from MarineFIND.co.uk © Crown copyright, 2014
All rights reserved. Licence No EK001-0645-MF0095. Not to be used for navigation.

±

02 15/02/2016 JE AC A4 1:500,000



Legend:

Title:

Project:Client:

Nursery Grounds

Drawn: Scale:Checked:Date:Revision:

Drawing No:

Size:

WGS 1984 UTM Zone 31N

Figure:

Co-ordinate system:

© Natural England copyright, 2015
© HaskoningDHV UK Ltd.  Charts from MarineFIND.co.uk © Crown copyright, 2015.
All rights reserved. Licence No EK001-0645-MF0095. Not to be used for navigation.

PB2107/ES/051

25/02/201501 A4

9.1d

Dover Harbour 
Board

LB AC

Goodwin Sands
Aggregate Dredging

Environmental Statement

±

31F1 31F1

31F1 31F1

Sandeel Whiting

PlaiceThornback Ray

Proposed Dredge Area / PIZ

Secondary Impact Zone (SIZ) 
10mg/l

Nursery grounds (Coull et al. 1998)

Nursery Ground
Intensity

High intensity (Ellis et al. 2010)

Low intensity (Ellis et al. 2010)

1:500,000

Source: Cefas
© HaskoningDHV UK Ltd.  Charts from MarineFIND.co.uk © Crown copyright, 2014
All rights reserved. Licence No EK001-0645-MF0095. Not to be used for navigation.

±

15/02/201602 A4JE AC 1:500,000



Legend:

Title:

Project:Client:

Nursery Grounds

Drawn: Scale:Checked:Date:Revision:

Drawing No:

Size:

WGS 1984 UTM Zone 31N

Figure:

Co-ordinate system:

PB2107/ES/052

25/02/201501 A4

9.1e

Dover Harbour 
Board

LB AC

Goodwin Sands
Aggregate Dredging

Environmental Statement

±

31F1 31F1

Mackerel Sprat

1:500,000

Proposed Dredge Area / PIZ

Secondary Impact Zone (SIZ) 
10mg/l

Nursery grounds (Coull et al. 1998)

Nursery Ground
Intensity

High intensity (Ellis et al. 2010)

Low intensity (Ellis et al. 2010)

Source: Cefas
© HaskoningDHV UK Ltd.  Charts from MarineFIND.co.uk © Crown copyright, 2014
All rights reserved. Licence No EK001-0645-MF0095. Not to be used for navigation.

0 105 Kilometres

±

15/02/201602 A4JE AC 1:500,000



 
 
 
 
 

 
 

16 May 2016 VOLUME II  I&BPB2107R001D01 188  

 

Landings data 
The MMO provided landings data for ICES rectangle 31F1 from the years 2010 to 2014. Table 9.7 shows 
this data with the following not included:  
 

 Species which have not already been identified as present in the study area in Sections 9.4.1 
and 9.4.2; 

 Shellfish as they are assessed in Section 8; and     
 Species of which less than 10 tonnes (by live weight) were landed.   

 
It should be noted that the proposed dredge area (i.e. the PIZ) and the SIZ occupy a very small part of 
ICES rectangle 31F1, therefore, the species identified in Table 9.7 are indicative of the general area and 
not necessarily the proposed dredge area.  

Table 9.7 Landings data 2010 to 2014 provided by the MMO. All species for which over 10 tonnes live weight 
were landed from ICES rectangle 31F1 are presented 

 
2010 2011 2012 2013 2014 Total 

 Fish Species Weight (tonnes) 

Bass (Dicentrarchus labrax) 80 63 64 45 53 305

Smooth-hound (Mustelus 
mustelus) 

44 56 46 21 34 201

Skates and Rays 29 4 4 0  37 
Flounder or Flukes 7 12 6 4 1 30 
Mullet - Other 8 5 4 3 5 25 
Dabs 7 6 4 5 3 25 
Tub Gurnard     1 19 20 
Gurnard and Latchet 5 5 2 5 3 20 
Sprats 0 1  5 14 20 
Squid 0 1 1 0 15 17 
Turbot 2 3 3 4 3 14 
Blonde Ray 3 2 1 4 3 13 

 

The Full Characterisation of Commercial Fishing and Charter Angling Activity at and 
Around the Goodwin Sands (Appendix 13.1) 

The Characterisation Report found that commercial fishing in the study area is dominated by fishing for 
demersal species such as sole, bass, cod, smooth-hound and thornback ray, which are caught mainly by 
drift and static netting gear.  
 
Fisheries for shellfish are equally important, such as those for whelk, lobster and crab, and are caught by 
baited pots laid on the seabed and hauled after a period of soaking. Impacts to these species are 
considered within Section 8.5 of this ES.  
 
Trawling is not a prevalent fishing activity within the study area.  
 
Fisheries are seasonal: 
 

 Lobster, crab and bass are targeted during the summer; 
 Sole, bass, ray and smooth-hound are targeted during the spring; and  
 Cod is targeted during the winter.  

 



 
 
 
 
 

 
 

16 May 2016 VOLUME II  I&BPB2107R001D01 189  

 

Seasonality arises due to the biological movements of species for migration or spawning in different 
regions of the study area, but also to an extent from market demand and price variation. Sole generates 
the greatest landed value followed by whelks and bass (Table 9.7).  
 
The report also highlighted that there have been frequent sightings of thornback ray laying eggs within the 
rMCZ (location of the rMCZ is shown in Figure 5.2), which suggests that parts of the rMCZ are an 
established spawning ground for this species (it is not possible to identify exactly where ray was sighted 
but for sightings to occur ray must have been in water depths shallower than those found in the proposed 
dredge area). The wider study area is also important for sandeel, bass, mackerel, smooth-hound and 
sprat. Additional commercial species also occur in the wider study area such as cod, whiting (Merlangius 
merlangus), red mullet (Mullus surmuletus), squid, plaice, Dover sole Solea solea and dogfish. 
 
The report highlighted the fact that the proposed dredge area location experiences relatively low levels of 
fishing effort in both a regional and wider North Sea context.  

9.4.4 Species identified through formal consultation 

Through the consultation outlined in Section 9.3 the species and habitats of the greatest concern have 
been identified as:   
 

 Sandeel (of which five species may be present); and  
 Suitable habitat for herring spawning.  

 
In order to inform the impact assessments in Section 9.5, additional information is provided on sandeel 
and herring spawning grounds.  
 

Sandeel  

The Goodwin Sands survey area has been identified as a potentially important habitat for sandeel. 
Sandeel are listed as a priority conservation species under the UK Post-2010 Biodiversity Framework 
(formerly UK Biodiversity Action Plan).  
 
These species exhibit a high level of site fidelity and a preference for specific sediment types in which they 
can burrow and lay their eggs (Jensen et al., 2011). A number of sandeel (both Ammodytes sp. and 
Hyperoplus lanceolatus) were recorded during the benthic survey (Appendix 8.1). The distribution of 
sandeel as recorded in the benthic and epibenthic surveys is shown in Figure 9.2. In addition to the 
sandeel recorded in the trawl samples, four Ammodytes marinus individuals were recorded from two 
stations in the benthic grab sampling survey. These stations (06 and 14) were located to the south of the 
proposed dredge area in close proximity to where the maximum abundance of sandeel from the trawl 
samples were recorded.  
 
It can be seen from Figure 9.2 that sandeel were recorded at three of the four trawl sampling stations. 
The greatest abundance (66 individuals) was recorded within the SIZ (see Table 9.5). Literature suggests 
that sandeel reach maturity at approximately 14cm in length (Bergstad et al. 2001). The majority of 
sandeel recorded during the 2015 epibenthic survey (135, 83% of total) were under this length and were 
classed as juveniles. Sandeel are known to spawn at suitable habitats off the south-east coast of the UK 
(Coull et al. 1998; Ellis et al. 2012), although the data collected as part of this survey is insufficient to 
determine whether spawning occurs at Goodwin Sands. 
 
Surveys conducted across the Goodwin Sands rMCZ (Defra, 2015 and Section 9.2.2) identified sandeel 
as present in 1% of the grab samples and 5% of video surveys. The locations of sample stations (both 
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video and grab surveys) where sandeels where recorded are identified in Figure 9.2. It can be seen that 
no sandeel where identified within the proposed dredge area or within the SIZ.  

Herring spawning grounds 

There is an industry wide recognition that herring spawning grounds are particularly sensitive to dredging 
activity. Herring egg data collected during surveys targeting cod and plaice eggs (ICES, 2009) are 
displayed in Figure 9.3. This data show that no herring eggs were collected from within the proposed 
dredged area (i.e. the PIZ) or the SIZ between 2003 and 2009, indicating that the proposed dredge area 
does not represent important herring spawning grounds (further information on this is included within the 
assessment of Section 9.5.1).     
 

Migratory species 

The marine environment and rivers within the study area are known to support a number of diadromous 
species (i.e. those species that migrate between the marine and freshwater environments to spawn). 
 
The River Dour is about four miles long, with its main source at Watersend, near Temple Ewell, and 
emerges at the coast at the Wellington Dock in the Port’s Western Docks. The river water quality and 
habitats of the River Dour are regularly surveyed by the Environment Agency. 
 
Consultation with the Environment Agency has indicated that the River Dour supports good populations of 
brown trout Salmo trutta, and a smaller population of migratory sea trout, despite the large number of 
substantial obstructions within the river (John Foster, Environment Agency, pers. comm.).  
 
The Environment Agency has also advised that European eel Anguilla anguilla is common in the River 
Dour. European eel are catadromous (i.e. they migrate from freshwater to the sea to spawn - with 
spawning thought to occur in the Sargasso Sea region). The adults are assumed to die after spawning 
while juveniles return to European rivers to mature (Jacoby and Gollock, 2014). 
 
The mouth of the River Stour (Kent) reaches the sea at Pegwell Bay on the east Kent coast, 
approximately 15km from the proposed dredge area. Consultation with the Environment Agency has 
confirmed that European eel are common in the Great Stour catchment and there is an established sea 
trout run (John Foster, Environment Agency, pers. comm.). In addition, sea lamprey Petromyzon marinus 
are known to spawn in the river and small numbers of smelt and sand smelt are known to be present 
(having been caught occasionally in the river at Pegwell Bay) (John Foster, Environment Agency, pers. 
comm.). 
 
The EIA Scoping Report proposed that - due to the highly mobile nature of diadromous species and the 
location of the proposed dredge area within open waters surrounded by a range of alternative migration 
routes - the proposed aggregate dredging scheme is highly unlikely to cause any significant effect on 
migratory species and, therefore, diadromous species were scoped out of further consideration in the EIA. 
Formal consultation by the MMO in relation to the scope of the EIA found that Cefas agreed that “all 
potential impacts on fish and commercial and recreational fisheries industry have been identified”, and that 
no other consultee responses objected to the proposal to scope out diadromous species from the EIA 
process.  On this basis, migratory fish species are not considered any further in this section. As an aside, 
the EIA process has refined the PIZ (i.e. area of direct impacts) and SIZ (i.e. area of indirect impacts) and 
demonstrated that any impacts would be confined to the proposed dredge area and the immediate 
surroundings and, therefore, would not impact river estuaries or waters immediately adjacent to the coast, 
which are the most likely migratory routes.   
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9.4.5 Species of conservation importance 

Table 9.8 illustrates which of the species identified as potentially present within the study area (as 
described in Sections 9.4.1 to 9.4.4 above) are of conservation importance. This includes species which 
have been identified as rare or important by conservation organisations (e.g. the Oslo Paris (OSPAR) 
Commission and the IUCN, through legislation such as the EU Habitats Directive and the Natural 
Environment and Rural Communities (NERC) Act 2006, and species which form an important prey item for 
other species.   
 

9.4.6 Species for inclusion in assessment  

Based on the data and information acquired presented in Sections 9.4.1 to 9.4.5, a final list of species 
and habitats has been taken forward for the impact assessments in Section 9.5. Table 9.9 identifies these 
species and habitats, and provides justification for inclusion or otherwise.    
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Table 9.8  Species identified as present within the study area with conservation importance SS= site specific survey, LD = Landings data, Ex = existing literature. Species 
with no identified protection are not recorded in this table.   

Species 
Method of 

identifying 

IUCN Red 

List3 

 

UK 

Biodiversity 

Action Plan 

(BAP)4 

NERC5 2006 OSPAR6 Bern 

Convention 

CITES7 W&C 19818 Habitats 

Directive 

Cod LD, Ex,SS Vulnerable     -  -  -  - 

Plaice SS, LD, Ex Least concern    -  -  -  -  - 

Sandeel  SS, Ex  -    -  -  -  -  - 

Sand goby  SS Least concern  -  -  -   -   

Dover sole Ex  -    -  -  -  -  - 

Herring Ex Least concern   - - - -  - 

Mackerel LD, SS Least concern    -  -  -  - - 

Whiting LD, SS Least Concern    -  -  -  -  - 

Thornback ray Ex, SS, LD Near 
Threatened 

- -  - - -  - 

Tope Ex Vulnerable  -  - - - - - 

Smooth-hound LD, SS Vulnerable  -  - - - - - - 

Blonde Ray LD Near 
Threatened 

- - - - - - - 

                                                      
3 IUCN - International Union for the Conservation of Nature – Red-listed species 
4 UK BAP- The UK BAP was superseded in 2012 by the UK Post 2010 Biodiversity Framework. However, the list of species and habitat has been used to develop the statutory lists of priority species  for 
the NERC act (see below) 
5 NERC Act 2006Species are listed as “species of Principal importance” in section 41 of the Act.  
6 OSPAR - Oslo and Paris Convention for the Protection of the Marine Environment of the North-East Atlantic – Threatened or declining species 
7 Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) 
8 Wildlife and Conservation Act 1981 
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Table 9.9  Screening of potential fish ecology receptors taken forward to assessment 

Potential Receptor Screened in or out of 
assessment  

Justification 

Species   

Sandeel (all 5 species) In Prey source, UK BAP species and identified through consultation as a species of concern and 
potentially use the site for spawning.  

Cod  In The proposed dredge area overlaps with a low intensity spawning and nursery ground for cod  

Sprat  
In  Identified as present during the site specific surveys and have low intensity spawning and nursery 

grounds which overlap with the proposed dredge area  

Bib or Pouting  In  Present within the site specific surveys 

Poor cod  In  Present within the site specific surveys 

Lesser pipefish  In  Present within the site specific surveys 

Sea snail  In  Present within the site specific surveys 

Small-spotted catshark In  Present within the site specific surveys 

Lesser weever fish In  Present within the site specific surveys 

Common dragonet In  Present within the site specific surveys 

Transparent goby  In  Present within the site specific surveys 

Sand goby  In  Present within the site specific surveys 

Plaice  
In  Present within the site specific surveys, identified as commercially important within the landings 

data and have high intensity spawning grounds which overlap with the proposed dredge area.  

Lemon sole In The proposed dredge area overlaps with a spawning and nursery grounds for this species 

Herring  
Out  Although identified as potentially present within the site through the landings data, the 

MarineSpace  et al., (2013a) work scopes out impacts to adult herring as they would avoid impacts 
from dredging (note herring spawning habitat is considered within the assessment)   

Mackerel  Out Although low intensity nursery grounds for this species do overlap with the prosed dredge site they 
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Potential Receptor Screened in or out of 
assessment  

Justification 

Species   

are highly mobile species that could avoid impacts.  Mackerel were not identified in the landings 
data or the fisheries characterisation studies as being valuable to the region.  

Whiting 
In Low intensity nursery grounds for this species overlap with the proposed dredge area and unlike 

mackerel whiting were identified in the landings data (Table 9.7) and the fisheries characterisation 
studies (Appendix 13.1) as being valuable to the region.   

Thornback ray 
In  Low intensity nursery grounds for this species overlap with the proposed dredge area, the fisheries 

characterisation report states that this species have been seen laying eggs within the vicinity of the 
study area and this species is identified as being of conservation importance (Table 9.8) 

Tope 
In Low intensity nursery grounds for this species overlap with the proposed dredge area and this 

species is identified as being of conservation importance (Table 9.8) 

Bass 
In  Bass were identified as being commercially important to the region through the landings data and 

the fisheries characterisation report (Appendix 13.1).  

Sole 
In  The proposed dredge area overlaps with a high intensity spawning ground and low intensity 

nursery ground for this species and this species was identified as being commercially important to 
the region through the landings data and the fisheries characterisation report (Appendix 13.1) 

Smooth-hound  
In This species was identified as being commercially important to the region through the landings 

data and was identified as a species of conservation importance (species listed as vulnerable on 
the IUCN red list).  

Mullet 
Out  Although analysis of the landings data identifies this species to be present they are a highly mobile 

pelagic species which will avoid impacts of the proposed dredging scheme 

Dab and turbot   
In Identified as present within the region through analysis of landings data (Table 9.7) and due to the 

fact that they are demersal species are more likely to be affected by the proposed dredging 
scheme than pelagic species.  

Black Seabream  
Out  Identified as present within the CHARM study area (Carpentier et al., 2004) however this species 

is fast moving and would be able to rapidly vacate the site on commencement of dredging 

Gurnards In  Identified as present within the CHARM study area (Carpentier et al., 2004) and occur within the 
Benthic trawls  
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Potential Receptor Screened in or out of 
assessment  

Justification 

Species   

Veined squid Out  Identified as present within the CHARM study area (Carpentier et al., 2004) however the study 
also identified eastern most channel, which contains the fish ecology study area, to be of low 
usage by Veined squid  

European squid  In Identified as present within the CHARM study area (Carpentier et al., 2004) 

Flounder  In Identified as present within the CHARM study area (Carpentier et al., 2004) 

Red Mullet In  Identified as present within the rMCZ (Defra, 2015) and CHARM (Carpentier et al., 2004) studies 
areas.   

Diadromous species Out Due to the highly mobile nature of diadromous species and the location of the proposed dredge 
area within open waters, surrounded by a range of alternative migration routes, it is considered 
that the proposed aggregate dredging scheme is highly unlikely to cause any significant effect on 
these species. It was therefore proposed in the scoping report (DHB, 2015) that diadromous 
species were scoped out of further consideration in the EIA. In the Cefas response to the scoping 
report they noted that “all potential impacts on fish and commercial and recreational fisheries 
industry have been identified” No other responses to the scoping opinion objected to the proposal 
to scope out diadromous species and therefore they are not considered in this assessment.  

Habitat    

Herring spawning and nursery 
grounds 

In Identified as potentially sensitive through consultation 

Sandeel spawning grounds In Although not identified as overlapping with the study area, sandeel have been identified as 
sensitive to dredging activity and as they have been found to be present within the site specific 
surveys they are likely to spawn within the study area.  

Lemon sole spawning and nursery 
grounds 

In The proposed dredge area overlaps with a spawning and nursery ground for this species, which 
are of undetermined intensity.  As this was identified through the Coull et al. (1998) data the 
intensity of the spawning and nursery grounds is not known and therefore is included as a 
precaution as they could be high intensity.  

Lemon sole spawning and nursery 
grounds 

In The proposed dredge area overlaps with a spawning and nursery ground for this species, which 
are of undetermined intensity.  As this was identified through the Coull et al. (1998) data the 
intensity of the spawning and nursery grounds is not known and therefore is included as a 
precaution as they could be high intensity.  
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Potential Receptor Screened in or out of 
assessment  

Justification 

Species   

Sprat spawning grounds 

In The proposed dredge area overlaps with a spawning and nursery ground for this species, which 
are of undetermined intensity*  As this was identified through the Coull et al. (1998) data the 
intensity of the nursery ground is not known and therefore it has been included as a precaution  as 
they could be high intensity. 

All other spawning and nursery 
grounds 

Out  Spawning and nursery grounds for all other species in Table 9.6 are not included in the 
assessment as they are of low intensity within the study area.  
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9.5 Potential Impacts 

The following potential impacts to fish ecology were identified and are assessed below:  
 

 Direct loss of, or damage to, fish and eggs/larvae within the footprint of dredging; 
 Direct loss of, or disturbance to, seabed habitat used as spawning, nursery, feeding and/or 

overwintering grounds; 
 Indirect changes in water quality due to sediment suspension from dredging on fish species 

including larvae; 
 Indirect smothering of species with limited mobility and fish eggs from deposition of sediment 

suspended during dredging; 
 Direct noise and vibration impacts from dredging on fish species; and 
 Indirect effect on fish related to loss of prey species resulting from dredging.  

 
Direct impacts relate to the dredging activities that take place within the proposed dredge area. They 
mostly occur as a result of the dredger directly entraining and/or disturbing the sea bed sediment and, 
therefore, the habitat and species it supports.  Other direct impacts occur as a result of the noise and 
vibration generated by the dredger during dredging at the proposed dredge area. 

Indirect impacts relate to the sediment that is released during dredging.  They mostly occur as a result of 
sediment being suspended and dispersed in the water column and, subsequently, depositing on the sea 
bed. Other indirect impacts occur as a result of the loss of prey species associated with the dredger 
directly entraining and/or disturbing the sea bed sediment and, therefore, the habitat and species it 
supports. 

Consultation with statutory stakeholders (Section 9.3) has revealed that the species of highest concern 
are sandeel and herring: sandeel due to their presence in the sediment which will be dredged from the 
proposed dredge area, and herring due to their demersal spawning that attaches eggs to the sea bed 
substrate. Therefore, under each of the relevant impact assessments below, there is a separate sub-
impact assessment for sandeel and herring, and a within project cumulative impact assessment in 
Section 9.7). 

9.5.1 Direct loss of, or damage to, fish and eggs/larvae within the footprint of 
dredging 

During the dredging process, there would be potential for fish, fish larvae and fish eggs to be directly 
entrained (i.e. removed from the sea bed) through the drag head and dredge pipe (leading to injury and/or 
mortality), or for them to be directly damaged by physical contact with the drag head (leading to injury 
and/or mortality).  
 

a. Adult fish (excluding sandeel)  

Adult fish at greatest risk of entrainment and/or damage are those species with limited mobility, of 
demersal habit, and/or with poorer hearing sensitivity (Tillin et al., 2011). Although there is a temporary 
risk of entrainment of fish during dredging, most fish are considered to have the mobility to avoid the drag 
head. The eggs of species that attach their eggs to the seabed are at greatest risk of egg entrainment 
and/or damage.  
 
On this basis, the species present in the study area and at greatest risk are: 
 

 Demersal species (i.e. cod, common dragonet, poor cod, pouting, plaice, sole, lemon sole, and 
turbot); 
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 Species with limited mobility to avoid the drag head (i.e. sea snail, gobies and lesser pipefish); 
 Species with limited hearing (i.e. small-spotted catshark, thornback ray, smooth-hound and tope); 

and  
 Species that reside within the sediment (sandeel (see below for full assessment) and lesser 

weever).  
 
The drag head would be moving very slowly across the seabed and it is likely that the majority of 
individuals would be able to avoid becoming entrained. Large and active demersal and pelagic juvenile 
and adult finfish are likely to avoid dredging areas during operations in response to noise levels and 
increased turbidity (Tillin et al., 2011). 
 
Limited research has been carried out regarding entrainment rates of fish in marine dredging. Lees et al., 
(1992) sampled the outwash from an aggregate dredger in the English Channel and recorded all species 
found. In five x 10 minute samples, 22 fish were in the outwash and a red gurnard was found on the 
surface of the hopper cargo. Most fish appeared physically undamaged and would have returned to sea; 
however, the scope of the study did not include assessments of their subsequent survival rates. 
 
The sensitivity of a fish species to an impact is determined by its ability to recover; given the categories 
provided in Table 9.2 it is considered that all species thought to be present within the study area would 
have some tolerance to accommodate, adapt or recover and, therefore, the sensitivity of adult fish species 
(i.e. those fish species identified in Table 9.9 apart from sandeel) is considered low. There could be some 
species of regional or even international importance within the proposed dredge area, as identified in 
Table 9.8; however, it is not thought that the proposed dredge area represents a particularly important 
location for any of these species in the wider study area as it would only represent a very small proportion 
(less than 1%) of available habitat. Therefore, the value of the receptor does not affect the significance of 
the impact.  
 
It is unlikely that a large enough quantity of any individuals from any fish species would be entrained by 
the dredging process to impact on that species’ population and, therefore, the magnitude of effect is 
considered to be negligible. Therefore, in accordance with Table 3.5, the impact of direct loss or damage 
on adult fish species is predicted to be of negligible significance.   
 

b. Fish eggs and larvae (excluding herring eggs) 

Fish eggs could also be entrained and/or damaged, destroyed or re- dispersed during dredging. Species 
identified as having spawning grounds which overlap with the proposed dredge area are cod, Dover sole, 
lemon sole, plaice, sandeel and sprat. Cod, lemon sole, plaice, sprat and sandeel spawning grounds 
cover the vast majority of the North Sea (Coull et al., 1998 and Ellis et al., 2012), whilst Dover sole 
spawning grounds cover the southern North Sea and much of the English channel (Ellis et al., 2012), with 
the proposed dredge area representing less than 1% of any of these spawning habitats. Therefore, the 
fish eggs of any species that may occur in the proposed dredge area are also likely to occur over large 
areas of the North Sea and English Channel, and the proposed dredge area is not thought to support 
exclusive spawning populations of any fish species. The sensitivity of the receptor at a population scale is 
therefore considered to be low.    
 
Through the fisheries characterisation report (Appendix 13.1) thornback rays have also been identified as 
laying eggs within the study area; however, it is not thought that they were identified within the proposed 
dredge area. There is very limited available information on the egg laying seabed habitat preferences of 
thornback rays. Evidence from diver surveys for ray egg cases (Seasearch and Shark Trust, 2009) 
suggests that thornback rays will attach their eggs to a variety of habitats including rocky reefs and 
structures in silty sediments; neither of which are present within the proposed dredge area. 
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If an egg case were to become entrained in the drag head it is likely to be damaged or destroyed. 
However, it is considered unlikely that the proposed dredge area would be particularly suitable for laying 
eggs as it is characterised by mobile sandy sediments and experiences a relatively high degree of wave 
energy and, therefore, eggs would easily become detached from the seabed. Due to the low probability of 
thornback ray eggs being present within the proposed dredge area and therefore damaged the sensitivity 
of the receptor is considered to be low.    
  
It is unlikely that a large enough quantity of eggs from any fish species would be entrained within the 
dredging process to impact on that species’ population and, therefore, the magnitude of effect is 
considered to be negligible (Table 9.3).  A low significance and a low sensitivity indicate the impact will be 
of minor adverse significance (Table 3.5).   
 
Due to the fact that site specific surveys have been undertaken and that this assessment has drawn on a 
vast amount of experience gained by the dredging industry as a whole, there is high confidence in this 
assessment of significance.  
 
c. Sandeel 

Due to the fact that sandeel reside within the sediment they would be at risk of direct removal due to 
entrainment by the drag head.  
 
Sensitivity 
In order to assess the sensitivity of the receptor the following factors have been considered:  
 

 Behaviour (potential avoidance);  
 Survival rates through the dredging process; and 
 Relative importance of the study area to the wider sandeel population.  

 
Behaviour 
In the North Sea, sandeel hibernate in the sediment for up to eight months (Van Deurs et. al., 2011) with 
most hibernation occurring between the months of September and March, with the exception of the period 
when they spawn in December and January (Gauld and Hutcheon, 1990; Macer, 1966; Wright et al., 
2000; Johannessen and Johnsen, 2015). They also overwinter, overnight and rest buried in sandy 
sediment (normally within 4 to 6 cm of the surface) (Haynes et al., 2011). When not hibernating they 
emerge from the sediment during daylight to feed in the water column on plankton returning to the 
sediment at night, presumably to avoid predation. 
 
Burial in sediment could also be a response to predator threat (Dipper, 2001; Van der Kooij, 2004) and, 
therefore, a sandeel response to the approaching drag head may be to bury into the sand.   
 
These life history traits make this species vulnerable to entrainment by a dredger. For example, sandeel 
accounted for 92% of all individuals entrained during a four year study of navigation dredging entrainment 
(Larson and Moehl, 1990). 
 
Survival Rates 
As reported in MarineSpace et al. (2013b), a study completed on aggregate dredging at Nash Bank in 
1995 found that while sandeel were collected during aggregate extraction, all individuals were returned 
alive to the water column in an undamaged condition by the standard screening processes employed on 
dredgers (ABP Research and Consultancy Ltd, 1995).   
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Importance of the dredge site to wider population 
The MarineSpace (2013b) study used a heat mapping exercise to examine potential sandeel habitat in the 
Humber, Anglian, Outer Thames and South Coast Marine Aggregate Regional Environmental Assessment 
(MAREA) regions based on sediment type. This exercise showed that there was approximately 13,000km2 
of sea bed that could be medium or high potential sandeel habitat within these four MAREA regions 
combined. Within the Thames MAREA region (the closest to the proposed dredge area at Goodwin 
Sands), 2,125km2 of medium potential sandeel habitat and 1,673km2 of high potential sandeel habitat 
were identified. Therefore, indicating that even if the 3.9km2 of seabed within the proposed dredge area 
was suitable for sandeel (further information is provided below on habitat suitability of the proposed 
dredge area), it would only represent a very small proportion of the available sandeel habitat within the 
wider region (i.e. <0.2 per cent).  
 
Value 
Due to their small size and large numbers sandeel are an important prey item for numerous fish species, 
as well as seabirds and marine mammals (Engelhard et al., 2008), and are a species of principal 
importance (Table 9.8) under the NERC Act.  On this basis, they are considered to be of high value.  
 
Magnitude 
In order to assess the magnitude of the impact of direct loss of sandeel it is necessary to determine the 
following factors:  
 

 Relative abundance observed from the proposed dredge area; and  
 Habitat suitability of the proposed dredge area;  

 
Abundance  
As discussed in Section 9.4, sandeel were found to be present within grab and beam trawl samples taken 
from within the study area (Appendix 8.1). The survey methods used during the Goodwin Sands trawl 
surveys were designed to characterise the species which were present and not designed to determine 
abundance of sandeels. Therefore, in order to approximate potential abundance of sandeels across the 
proposed dredge area a proxy has been used. Sandeel specific surveys were completed at Dogger Bank, 
an area known for high sandeel abundance (Diesing et al., 2009). The surveys were completed at the 
Creyke Beck Offshore Wind Farm site using a modified scallop dredge to directly target the five species 
(Forewind, 2013b). Using this method the Dogger Bank survey estimated the mean number of sandeel 
within a square metre of seabed in the three sampled areas to be between 0.15 and 0.22, with the 
greatest density within a single tow of 2.08.  
 
In order to provide a very broad approximation of the quantities of sandeels that may be present within the 
proposed dredge area, a number of calculations have been undertaken. If it is assumed that a density of 
0.22 sandeel per m2 (based on the largest mean recorded within the Dogger Bank surveys) is present 
within the Goodwin sands proposed dredge area (which is likely to be an overestimate, see habitat 
suitability predictions below), then it can be assumed that in an absolute worst case, where the entire 
proposed dredge area was dredged and no sandeel escaped unharmed, approximately 858,0009 sandeel 
could be lost. To put this into perspective, an adult sandeel of the species A. marinus, probably the most 
common within the study area, is approximately 7g in weight (Forewind, 2013b); thus the maximum total 
weight of all sandeel within the proposed dredge area may be up to 6.01 tons. When the sandeel fishery in 
the Firth of Forth was operating catch rates of up to nearly 200 tons per day were estimated (Greenstreet 
et al., 2006).        
 

                                                      
9 This calculation is a gross approximation for illustrative purposes only and is an attempt to provide an approximation of the order of 
magnitude. 
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Habitat suitability  
Sandeel are known to require a very specific substratum (Macer, 1966; Reay 1970; Wright et al., 2000; 
Holland et al., 2005 as cited in Van de Kooij et al., 2008), favouring coarse sand with fine to medium 
gravel with low silt content. Bottom depth and bottom current flow also play an important role (Wright et 
al., 1998). 
 
Recent work in the laboratory (Wright et al., 2000) and in the natural environment (Holland et al., 2005) 
has focused on identifying the sediment characteristics that define the seabed habitat preferred by 
sandeel. Both approaches produced similar results, indicating that sandeel prefer sediments with a high 
percentage of medium to coarse-grained sand (particle size 0.25–2 mm), and avoid sediment containing 
greater than 4% silt (particle size <0.063 mm) and greater than 20% fine sand (particle size 0.063–0.25 
mm). As the percentage of fine sand, coarse silt, medium silt and fine silt (particles <0.25 mm in diameter) 
increases, sandeel increasingly avoid the habitat. Conversely, as the percentage of coarse sand and 
medium sand (particles ranging from 0.25 to <2.0 mm) increases, sandeel show increased preference for 
the habitat.  
 
The site specific surveys and previous survey completed by PLA (2007) have shown that the sea bed 
substrate in the study area largely comprises fine or medium sand (approximately 98%). Of the 10 grab 
samples collected from the proposed dredge area during the benthic survey (see Figure 8.1), only one of 
these samples (sample 1, located in the north of the proposed dredge area) has less than 20% silt and 
fine sand category (see Table 9.10 in this section and Figure 8.2), indicating that the sediment type 
across much of the proposed dredge area may not be suitable for sandeel habitat, taking into account the 
findings Holland et al. (2005) and Wright et al. (2000).    
 
Work completed by Greenstreet et al., (2010) builds on the Holland et al. (2005) study to further define 
how different sediment categories interact to produce “prime, sub-prime, suitable and unsuitable” sandeel 
habitat. Particle size below 0.25mm in diameter was defined as “silt and fine sand” and sediment between 
0.25mm and 2mm was defined as “coarse grained”.  By plotting these two categories, one on the X axis 
and one on Y axis, and plotting the percentage of samples from targeted surveys which contained 
sandeels, it was possible to predict how suitable a particular sediment profile may be for sandeels. Using 
the same sediment class definitions and the categorisation chart produced by Greenstreet et al. (Figure 2 
of that paper), the proposed dredge area only contains one sample station (station 1) that would fall into 
the “sub-prime” category, with the rest of the samples being classed as “suitable” or “unsuitable” (Table 
9.10).       
 
Table 9.10 Sediment suitability classes based on Greenstreet et al. 2010 

Grab sample Coarse (%) Silt and fine sands (%) 
Class based on Greenstreet et. al., 
2010 methodology 

2 51.4 48.4 Suitable 

3 65.5 34.3 Suitable 

4 38.7 61.2 Unsuitable 

5 56.3 43.7 Suitable 

9 60.1 39.7 Suitable  

13 61.9 38.1 Suitable  

16 43.3 56.5 Unsuitable 
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Grab sample Coarse (%) Silt and fine sands (%) 
Class based on Greenstreet et. al., 
2010 methodology 

19 48.3 51.6 Unsuitable 

21 50.8 45.2 Suitable 

1 61.6 15.9 Subprime 

 
Marine Space et al., (2013b) state that it is important to note that the use of habitat sediment classes 
alone will always over‐represent the range of habitat with the potential to support sandeel populations. 
 
Wright et al. (1998) reported that the areas where most A. marinus occur in sediments have current flows 
of >0.6 ms–1; therefore, the proposed dredge area would have suitable flow rates for sandeel. The Wright 
et al. (1998) paper also suggested that sandeel are known to prefer water depths of 30 to 70 m, although 
they may occur between depths of 15 and 120m. Water depths across the proposed dredge site range 
between <10 and 25m depth (Figure 2.2), making much of the proposed dredge area a less preferable 
depth for sandeel habitation.     
 
Sandeel show a preference for the flank and tops of subtidal sandbanks (MarineSpace et al., 2013b). This 
may explain why no sandeel were present within Trawl 3 (Figure 9.2) as this sample was taken from a 
relatively flat area whereas the other Trawls 1, 2 and 4 were taken on the flank or top of the South Calliper 
Bank (Figure 9.2). It should also be noted when estimating potential sandeel abundance (see section 
above) that the majority of the proposed dredge area is relatively flat (Figure 2.2) and at the bottom of the 
sand bank and, therefore, it is likely to have lower abundance than that seen within the trawls. 
 
Impact significance 
As discussed above, sandeel ecology makes them sensitive to direct loss or damage by the dredging 
process; however, the potentially high survival rate of sandeel to dredging reduces the sensitivity. 
Furthermore, due to the potentially large area of seabed within the North Sea that may be suitable for 
sandeel habitation, the proposed dredge area is likely to be insignificant at a population level (see Section 
4.3 and Table 5.2 in MarineSpace et al., 2013b). The value of this species is considered to be high due to 
their importance as a food source for many other species and their protection as a species of principal 
importance under the NERC Act (Table 9.8). Taking all of the above into consideration the sensitivity of 
sandeel to direct loss or damage is considered to be medium.  
 
Based on the sediment characteristics and other factors exhibited by the proposed dredge area it could be 
concluded that the site is not suitable for sandeel and, therefore, the resident population would be small 
and the magnitude of the change due to dredging would be low. However, sandeel were present within 
benthic trawls and within several grab samples located close to the proposed dredge area and, therefore, 
the magnitude of change is considered to be low at a population scale.   
 
Based on these assumptions it is concluded that the impact of direct loss of sandeel would be of minor 
adverse significance at a population scale.    
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d. Herring eggs 

The Goodwin Sands area has not been identified as an important spawning ground for herring by Ellis et 
al., (2012) or Coull et al. (1998) (see Section 9.4.2); however, due to industry wide recognition and 
stakeholder concerns about the sensitivity of herring spawning grounds to dredging activity (Section 
9.4.4) this issue has been subject to further assessment. MarineSpace et al. (2013b) identified that 
“entrainment of adult herring and larvae by the dredger draghead are not considered significant in the 
context of an EIA” and, therefore, it is only the potential impact to the eggs which are considered here.  
 
Due to the recognised sensitivity of eggs within herring spawning grounds to dredging this receptor has 
been considered of medium sensitivity in accordance with Table 9.2.   
 
In order to ascertain the magnitude of this impact it is necessary to identify the relative amount of eggs 
that may be affected.  As previously mentioned, neither Coull et al. (1998) nor Ellis et al. (2012) identified 
the study area as being within a herring spawning ground; however, these two studies were high level 
focusing on large areas. Therefore, as this assessment covers a smaller more discrete area, further work 
has been undertaken to assess the impact’s magnitude.  
 
Herring have been shown to have a preference for spawning on sediment with at least 10% gravel content 
(Reach et al., 2013).  Since particle size data shows the proposed dredge area’s substrate to comprise 
mostly fine and medium sand with low (less than 4%) gravel content (Table 6.2), it is unlikely that herring 
eggs would be abundant within the proposed dredge area (further detail on herring spawning habitat 
preferences is provided in Section 9.5.2).     
 
Data by ICES shows the results of North Sea cod and plaice egg surveys (2004 to 2009). These surveys 
were targeted at collecting cod and plaice eggs; however, eggs from other species were identified when 
encountered. The data show that no herring eggs were sampled from within the proposed dredge area 
(i.e. the PIZ) or the SIZ. Furthermore, this data shows that the surrounding area supports relatively low 
numbers of herring eggs compared to other areas within the English Channel (Figure 9.3).    
 
The presence of herring larvae can also be a good indication of herring spawning grounds, although 
larvae abundance can be misleading as larvae can hatch in one location and then be transported by tidal 
currents to a different location. MarineSpace et al. (2013a) conducted an exercise whereby they 
interpolated herring larvae data collected by the International Herring Larvae Survey (IHLS) between 2002 
and 2011 to identify areas of high larvae presence around the UK. This exercise showed that the Goodwin 
Sands is in an area that contained relatively low numbers of herring larvae (see Figure 5.1 of that report).   
 
There is an area of high herring larval density to the south of the study area and, because herring larvae 
are naturally moved around by the tidal currents, there would be potential for these larvae to have hatched 
at different locations such as within the study area and been transported south. However, the fact that 
Goodwin Sands may be located at a transport convergence, it is unlikely that the high densities of larvae 
shown in Figure 5.1 of the MarineSpace (2013a) report originated from eggs hatched within the study 
area.  
 
From the above information it is considered that the magnitude of the impact would be low. 
 
Given the above, the probability of an impact is potentially restricted by the evidence indicating that 
herring eggs may not be present in the proposed dredged area (i.e. the PIZ) and the SIZ.  Given the 
medium sensitivity of herring eggs and the low magnitude of effect, the significance of the impact of the 
proposed scheme on herring eggs is considered to be minor adverse.  
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Due to the fact that there have been no EIA-specific surveys to quantify the magnitude of impact, there 
can only be medium confidence in the outcome of this assessment.  

9.5.2 Direct loss of, or disturbance to, seabed habitat used as spawning, 
nursery, feeding and/or overwintering grounds 

Sea bed removal by dredging has the potential to directly impact fish species and habitats within the 
region and can alter the distribution and presence of fish species.   
 

Spawning and nursery grounds (excluding sandeel and herring spawning sites) 

Using the Coull et al. (1998) and Ellis et al. (2012) studies, six species have been identified as likely to use 
the study area for spawning (see Section 9.4.2), of which Dover sole and plaice may use the site for high 
intensity spawning (Ellis et al., 2012) and lemon sole for undetermined intensity (Coull et. al., 1998).  The 
preliminary characterisation report (Appendix 13.1) also identified that thornback rays have been seen 
laying eggs within the study area. Based on available data 11 species could use the site as a nursery 
ground. It is noted that the Ellis et al. (2012) and Coull et al. (1998) studies only assess a limited number 
of commercially important species and therefore many more species may use the site for spawning and 
nursery grounds.   
 
Of the species identified through existing studies (excluding sandeel and herring – see below) as 
potentially using the study area to spawn, all are pelagic spawners and, therefore, removal of sea bed 
habitat will not directly impact upon these species. Furthermore, the species that may use the site for 
nursery grounds all have pelagic larvae and, therefore, removal of sea bed habitat will not directly impact 
upon these species. Therefore, the sensitivity of all species’ (apart from sandeel and herring) spawning 
grounds to sea bed removal is considered to be negligible. Indirect impacts on spawning grounds are 
considered within Impact 4 (Section 9.5.4).          
 
The proposed dredge area covers approximately 3.9km2 and it is unlikely that all of this area will have its 
sea bed habitat removed by the proposed dredge scheme. The SIZ covers an area of approximately 
22.2km2, which represents a very small fraction (less than 1%) of the available spawning and nursery 
grounds within the English Channel and North Sea as defined by Ellis et al. (2012) and Coull et al. (1998) 
(see Table 9.11).    

Table 9.11  Area of available spawning and nursery grounds within the North Sea and English Channel which 
may be affected by the proposed aggregate dredging scheme. (sources: Coull et al 1998* or Ellis et 
al 2012**) 

Species 
Available 
Spawning grounds  

SIZ as a 
percentage (%) 

Available 
Nursery grounds  

SIZ as a 
percentage (%) 

Cod** 428774 0.0052% 470981.5 0.0047% 

Mackerel* N/A NA 36622.8 0.0606% 

Sand Eel** 455449.8 0.0049% N/A NA 

Lemon Sole* 209657.3 0.0052% 160510.1 0.0047% 

Plaice** 147365.9 0.0151% N/A NA 

Sole** 72631.5 0.0306% N/A NA 

Sprat* 490397.8 0.0045% N/A NA 
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Numerical modelling to predict the effects that the proposed dredging scheme would have on the wave 
and tidal climate indicate that overall the changes would be very limited in scale (see Section 6.6).  
Therefore, secondary effects on the sea bed habitat are unlikely to occur.    
 
Sediments will not be dredged down to underlying bedrock and, in accordance with established industry 
practice; it is proposed that an average 0.5m layer of similar sediment will be left in place over bedrock 
following completion of dredging. This layer, which will be similar to the pre-dredge seabed surface, will 
facilitate the re-colonisation and recovery of the sea bed habitat affected by the proposed dredging 
scheme. Due to the fact the rapid recovery of the habitat is expected, the magnitude of the impact is 
anticipated to be low.  
 
Based on a medium sensitivity and a low magnitude, the impact of direct disturbance to sea bed habitat 
on all species (excluding sandeel and herring – see below) is predicted to be of minor adverse 
significance.  
 

Sandeel habitat 

As discussed in Section 9.5.1, sandeel are likely to be present within the proposed dredge area and - if 
they are present – they will overwinter within the sediment. Sandeel are known to show high site fidelity 
and, therefore, if they overwinter within the sediment they are also likely to spawn there from December 
through to February (Table 9.6). When sandeel spawn they attach their eggs to the sediment making 
them susceptible to impacts from dredging. It should be noted that of the three dredging periods described 
in Section 2 – Description of the Proposed Scheme, only the first period (September 2017 to 
December 2017) will overlap (to some degree) with sandeel spawning.   
 
Sediments will not be dredged down to underlying bedrock. In accordance with established industry 
practice it is proposed that a minimum of 0.5m layer of sediment similar to that present on the seabed 
prior to dredging will be left in place over bedrock following completion of dredging. This layer will facilitate 
the re-colonisation and recovery of benthic communities, which would include sandeel. MarineSpace et al. 
(2013b) concluded that this would be a key factor in reducing the significance of impacts associated with 
aggregate dredging. This effectively means that the overall available area of preferred and marginal 
habitat available for sandeel should not change significantly post‐dredging.  
 
In addition, recovery and re-colonisation by sandeel can occur quickly once dredging has ceased; usually 
within 12‐24 months (Tillin et al., 2011; Hill et al., 2011) and especially within regions of high sea bed 
sediment mobility (EMU Ltd, 2012; ERM Ltd, 2012), such as those exhibited within the study area 
(Section 6.5). Therefore, if the sandeel spawning currently occurs within the proposed dredge area there 
should be no barrier to recovery of this spawning ground and, therefore, the sensitivity of the habitat is 
considered to be low. 
 
As discussed in Section 9.5.1, the habitat within the proposed dredge area is not considered to be prime 
sandeel habitat and, as predicted by MarineSpace et al. (2013b), there are large areas of more suitable 
sandeel habitat available within the wider region. Furthermore, due to the fact that the capping layer will 
be left in place following dredging, the impact is considered to be temporary. Due to these factors the 
magnitude of the impact is considered to be low.  
 
If present, the direct loss and disturbance of sandeel habitat is probable where it coincides with dredging 
within the proposed dredge area.  Given that the receptor sensitivity is medium and the magnitude of 
effect is low, the impact on sandeel habitat is considered to be of minor adverse significance.           
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As site specific surveys have been completed and extensive work has already been completed both 
directly for the aggregate industry and indirectly through work done by Greenstreet (2006, 2007 and 
2010), there is a high confidence in the accuracy of this assessment.  
 

Herring spawning grounds 

As the sensitivity of herring spawning grounds to disturbance caused by dredging is an industry-wide 
recognised issue, and the fact that this receptor has been identified as one of concern by statutory 
consultees (Table 9.4), the sensitivity of the receptor has been given a precautionary high sensitivity in 
accordance with Table 9.1.  
 
In order to assess the magnitude of the effect on herring spawning grounds it is necessary to ascertain 
how much suitable herring spawning habitat will be affected. Herring are demersal spawners that attach 
their eggs to the substrate. For spawning to be successful, herring require a certain type of sediment. A 
review and analysis of the source data for potential spawning habitat (Reach et al., 2013) resulted in the 
development of a sea bed sediment classification, which is re-created in Table 9.12, with the sediment 
divisions referred to as habitat sediment classes.  

Table 9.12 The partition of Atlantic Herring potential spawning habitat sediment classes (source: Folk, 1954; 
from Reach et al., 2013) 

% Particle contribution 
(Muds = clays and silts 
<63 μm) 

Habitat sediment
preference 

Folk (1954) sediment 
unit 

Habitat sediment 
classification 

<5% muds, >50% gravel Prime Gravel and part sandy 
Gravel 

Preferred 

<5% muds, >25% gravel Sub-prime Part sandy Gravel and 
part gravelly Sand 

Preferred 

<5% muds, >10% gravel Suitable Part gravelly Sand Marginal 
>5% muds, <10% gravel Unsuitable Everything excluding 

Gravel, part sandy 
Gravel and part 
gravelly Sand 

Unsuitable 

 
The recent site specific surveys presented in Appendix 8.1 and a previous survey completed by the PLA 
(2007) have shown that the sea bed within the study area is mainly composed of sand (approximately 
98%) with less than 2% gravel. Therefore, the study area is generally unsuitable for herring spawning.  On 
this basis, the magnitude of impact is likely to be negligible.  
 
If present, which is unlikely given the sea bed habitat type, the direct loss and disturbance of herring 
spawning habitat is probable where it coincides with dredging within the proposed dredge area. Given that 
the receptor sensitivity is high and the magnitude of effect is negligible, the impact on herring spawning 
habitat is considered to be of minor adverse significance.           
 
Due to the collection of site specific PSA data (Tables 6.2 to 6.4) and the extensive amount of peer 
reviewed work used in this assessment, confidence can be high in the accuracy of this assessment.  
 
The method statement produced on behalf of the Marine Aggregates EIA Working Group (MarineSpace, 
2013a) states that EIAs for marine aggregate licences should include an assessment of historic spawning 
grounds that currently have very little or no spawning activity but can be re‐colonised due to subsequent 
sea bed recovery. There is no evidence to suggest that the Goodwin Sands has been historically suitable 
for herring spawning and as a similar layer of sediment will be left in place, it is unlikely that the study area 
will change in its suitability for herring spawning after the dredging.   
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9.5.3 Changes in water quality due to sediment suspension from dredging on 
fish species including larvae 

Dredging has the potential to change water quality by causing increases in the suspended sediment 
concentrations in the water column surrounding the dredging activity. This increase in suspended 
sediment could affect fish and fish larvae. 
 
Increased suspended sediment could disorientate fish or decrease the predation successes of visual 
predators such as mackerel (Macy et al., 1998) or bass (Benhaïm et al., 2013). Furthermore the survival 
of pelagic eggs and larvae of fish could potentially be affected by a temporary increase in suspended 
sediment concentrations.  
 
Juvenile and larval fish are likely to be more sensitive to changes in water quality due to their inability to 
vacate the area when dredging is occurring, therefore the species identified within Table 9.6 as having 
nursery grounds which overlap with the proposed dredge area or to an area affected by a sediment plume 
would be most at risk. Of the species listed in Table 9.6 only herring are likely to use the area for high 
intensity nursery grounds and the intensity of Dover sole has not been determined; all other species are 
considered to have negligible sensitivity to this impact.  
 
The vast majority of inshore waters off the east Coast of the UK have been identified as having potential 
for high intensity nursery grounds (Ellis et al., 2012) and nursery grounds of undetermined intensity for 
lemon sole, therefore the proposed scheme is unlikely to affect juvenile herring or sole in such a way that 
it may noticeably reduce the relevant herring stock (known as the Downs stock) or lemon sole stock.  
Therefore, the sensitivity of herring and sole to the direct impact of changes in water quality is considered 
to be of low sensitivity.           
 
On the basis of the analysis in Section 7.5.1, it is concluded that the magnitude of the suspended 
sediment concentration changes associated with the proposed scheme will be above the natural variations 
associated with normal conditions but well within extreme conditions and, therefore, will be moderate 
within the 50mg/l footprints and minor within the 10mg/l and 20mg/l footprints, and negligible beyond the 
footprints (Figures 7.4a and 7.4b). The magnitude of the impact will be limited in durations to the three 
periods of four months of the proposed dredging activities over 2017-2019, and limited in spatial extent to 
the footprints in and around the proposed dredge area at South Goodwin Sands. The largest footprint is 
for the 10mg/l footprint and coincides with the SIZ. 
 
Due to the predicted low receptor sensitivity (for herring only) and the minor and negligible magnitude of 
suspended sediment increases beyond the vicinity of the dredger, the changes in water quality (which will 
be temporary) are predicted to result in an impact of negligible significance to fish and fish larvae.      
 
Due to the fact that site specific data is available to inform this impact and that modelling has been 
completed there is high confidence in the accuracy of this assessment.  

9.5.4 Smothering of species with limited mobility and fish eggs from deposition 
of sediment suspended during dredging 

Sediment released into the water column during dredging will be dispersed and will deposit on the sea 
bed.  This sediment deposition could smother fish or fish eggs present on the sea bed.   
 
The magnitude of this impact regardless of receptor is directly influenced by the amount of sediment that 
would be deposited on the seabed. A key piece of mitigation embedded within the proposed scheme is the 
fact that the sediment will not be screened; which means that once in the hopper the sediment would 
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settle and the water and only fine suspended sediment would be returned to the sea (Section 2). As 
described in Section 6.4.5, sediments within the proposed dredge area are almost exclusively sand and, 
therefore, the majority of the sediment would be retained within the hopper.   
 
Sediment plume modelling completed by HR Wallingford (see Appendix 6.3 - Sediment Dispersion 
Modelling for further detail) predicts that deposition would result in the release of fine and medium sand 
from the overflow, with a very small amount of mud. The mud will be released into the water column to 
form a plume which will disperse into the background. The sand will fall to the bed and become part of the 
background sediment transport regime and will not change the bed substrate to any significant extent. The 
thickness of deposited mud from the plume will be of the order of a fraction of a millimetre and will likely be 
re-suspended on the following tide (Section 6.5.2). Therefore, the effects of sediment deposition as a 
result of the proposed dredging scheme can be considered to be temporary and small scale. Taking the 
above into consideration, the magnitude of smothering is likely to be low.  
 

Fish species and eggs (excluding herring spawning habitat)  

The Goodwin Sands are characterised by sandy mobile sediment (Section 6.5.5) and therefore species 
present within the study area will be habituated to mobile and changing sediment. The majority of species 
(with the exception of sandeel) identified as included within this assessment (Table 9.9) are mobile 
enough to avoid being smothered by deposition of the sediment plume. Therefore, the sensitivity of fish 
species including any eggs (except herring eggs which are assessed separately below) to smothering will 
be negligible.   
 
Given the low receptor sensitivity and negligible magnitude of effect, the impact of smothering of fish 
species and eggs (excluding herring) is predicted to be of negligible significance.  
 
It should be noted that smothering of sandeel eggs has not been assessed because this impact has been 
shown to be inconsequential to sandeel species (Pérez‐Domínguez and Vogel, 2010) 
 

Herring spawning habitat 

The smothering of herring eggs by sand deposition has been seen to lead to retardation of larval 
development and mortality (Griffen et al., 2009).  
 
It should be noted that herring eggs are only present on the sea bed for a short period of time 
(Stratoudakis et al., 1998). As shown in Table 9.12, herring prefer to spawn on sediment with at least 10% 
gravel content. Of the PSA data collected across South Calliper and South Goodwin Sands during the site 
specific surveys all samples had below 4% gravel content indicating that the Goodwin Sands would be 
unsuitable for herring spawning. Furthermore, the Goodwin Sands are characterised by mobile sandy 
sediments (Section 6.5.5), which makes them unsuitable for herring spawning as they require more stable 
habitats (Vedrine, 2014) to avoid egg damage. Therefore, the sensitivity of the proposed dredge area and 
surrounding area which may be affected by the plume as a herring spawning ground is considered 
negligible.    
 
The sediment plume analysis shows that due to a to the physical characteristics of the sediment within the 
proposed dredge area (Table 6.3) only a relatively small amount of deposition will occur (in the order of a 
fraction of a millimetre in thickness; see Section 6.6.2).     
 
With a low magnitude and negligible receptor sensitivity, the impact of smothering of herring spawning 
grounds is considered to be of negligible significance. 
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Due to fact that site specific data has been collected, site specific sediment plume modelling has been 
completed and that considerable work has been done to define suitable herring spawning grounds 
confidence in the predictions of this assessment is high.     

9.5.5 Noise and vibration impacts from dredging on fish species 

Elevated noise and vibration levels caused by the action of the dredger could potentially disturb fish, their 
eggs and larvae by causing physiological damage and/or inducing adverse behavioural reactions. The 
ability to detect and localise the source of a sound is of considerable biological importance to many fish 
species and is often used to assess the suitability of a potential mate or during territorial displays and 
during predator prey interactions (Parvin et al., 2008).  
 
Dredging would be undertaken continuously in eight hour cycles (with each cycle involving three hours of 
dredging within the proposed dredge area) for three periods of up to four months duration between 
September 2017 and July 2019. One or two dredgers might be used. Dredging produces broadband and 
continuous sound10, mainly at lower frequencies of less than 1000Hz and source sound pressure levels of 
around 160dB to more than 180dB re 1μPa-1m (Thomsen et al., 2009). The main source of noise relates 
to the vessel engine noise, with additional higher frequency sound generated by sand and gravel rising up 
through the suction pipe, the movement of the drag head on the seabed and splashing from the spillways. 
The source levels for different dredgers used in marine aggregate extraction vary depending on the size of 
the dredger and local environmental factors (e.g. seabed substrate). Thomsen et al. (2009) estimated 
source levels for dredgers to be between 179 and 187dB re 1μPa-1m.  
 
The key finding of Robinson et al. (2011) was that the noise output of dredging vessels is similar to a 
‘noisy merchant vessel’ at frequencies less than 500Hz and is substantially quieter in terms of acoustic 
energy output than some other anthropogenic noise sources, such as seismic airguns and marine pile 
driving. Dredgers generate higher levels of noise at frequencies above 1kHz than a typical merchant 
vessel and more akin to that of a large cargo vessel. Analysis of the measured data for differing 
operational modes leads to the conclusion that the major source of this higher frequency noise is the 
impact/abrasion of the aggregate material passing through the drag head, suction pipe and pump 
(possibly with some additional contribution due to cavitation noise) (NPL, 2013). 
 
Among the fish species identified to be present within the study area there is great variation in hearing 
structures which leads to different auditory capabilities across species. Fish are classified as either 
hearing generalists or hearing specialists. The latter have a high sensitivity to underwater sound and 
vibration and have a mechanical coupling between the swim bladder and the inner ear which allows them 
to have high sound pressure sensitivity and generally lower hearing thresholds than generalists. Their 
greatest sensitivity occurs at frequencies of between 300 and 1,000Hz (Thomsen et al., 2009) which 
would make them able to detect the noise frequencies produced by the dredgers. Hearing specialists 
identified as potentially present within the study are herring and sprat. It should be noted that both of these 
species are highly mobile and would able to vacate the area impacted by noise from the dredger.  
 
No specific scientific studies are available that assess the impacts of dredging sound on marine fish 
(Thomsen et al., 2013). Furthermore, there is no scientifically supported threshold for the onset of 
behavioural effects from underwater noise on marine fish (Hastings and Popper, 2005; Popper et al., 
2006; California Department of Transportation, 2009). 
 
A frequency weighted approach was used by Parvin et al. (2008) to assess the perceived loudness of the 
noise for representative marine species, and from this, estimate behavioural response ranges of fish to 
                                                      
10 Continuous sound is defined here as a sound wave with a continuous waveform, as opposed to transient/pulsed 
sounds such as pile driving that start and end in a relatively short amount of time. 
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marine aggregate dredging at the Hastings Shingle Bank. These are presented in Table 9.13. This study 
indicates that a strong behavioural avoidance for species of fish that are sensitive to underwater sound is 
limited to up to 6m from the source of dredger noise and a mild avoidance is limited to within 60m. It 
should be noted that the behavioural response criteria associated with the dBht metric used for the Parvin 
et al., (2008) study have not been validated by experimental study.   

Table 9.13 Range of various thresholds for fish recreated from Parvin et al. (2008) 
Species Strong 

Behavioural 
Avoidance 
Range (90dBht) 

Mild Behavioural 
Avoidance 
Range (75dBht) 

Low likelihood of 
Disturbance 
(50dBht) 

Range to 
Background Sea 
Noise** 

Herring (hearing 
specialist) 

6m  60m  1,900m  7,000m 

Cod (hearing generalist 
- with swim bladder)  
 

4m  30m 1,100m 7,000m 

Dab (hearing generalist 
- no swim bladder)*  

<1m  3m  130m  4,000m 

* Considered to be the most sensitive flatfish to underwater sound 
** The distance from the source of noise (i.e. dredging) at which background noise levels are reached. 

 
The EIA for the Bedwyn Sands dredging project (ABP, 2015) used a modelling tool developed by the 
United States National Marine Fisheries Service (NMFS) to model the distance at which fish were likely to 
demonstrate adverse behavioural affects from a dredger. This used a very conservative 150dB re.1 μPa 
threshold level, but still found that the model predicted behavioural reactions would be limited to a 
relatively short distance from the source of noise (approximately 30m). 
 
It is currently unknown how coupling of vibrations to the substrate will affect bottom dwelling flatfish and 
species residing in the sediment and, therefore, precaution should be taken when applying the sensitivity 
criteria defined in Table 9.1.   
 
Taking the above into account it is considered that the sensitivity of fish to underwater noise would be 
medium.  
 
When the dredger would be in operation, fish are not physically constrained and they would therefore be 
able to evade the source of the noise and return once dredging activity has ceased. Therefore, the impact 
is considered temporary and to have a low magnitude.   
 
The medium sensitivity of the receptor and the low magnitude of effect would result in a predicted impact 
on fish species by underwater noise of minor adverse significance.  

9.5.6 Indirect effect on fish related to loss of prey species resulting from 
dredging 

The proposed scheme has the potential to affect the food source (i.e. prey species) of fish species 
identified as present within the study area, which in turn may affect those fish species. The fish species 
identified as present within the study area exhibit a range of different feeding behaviours.   
 
Generally the pelagic fish species feed on prey located within the water column through either filter 
feeding or actively pursuing and chasing down prey. Due to the temporary nature of the impacts caused 
by the proposed dredging scheme and the fact that any prey source found within the water column would 
rapidly repopulate the study area, pelagic species are unlikely to be affected by the proposed dredging 
scheme.       
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Demersal species generally feed on prey located on the seabed or within the sediment. Due to the type of 
impacts likely to occur as a result of the proposed dredging scheme, it is these species that are more likely 
to be impacted.  
 
A Marine Aggregate Levy Sustainability Fund (MALSF) funded study into the significance of benthic 
communities for higher levels of the marine food-web at aggregate dredge sites found that the majority of 
fish species studied, including cod, were benthic invertebrate feeders with a strong preference for 
crustacea (Pearce, 2008). A small group of fish species comprising plaice, Dover sole, lemon sole and 
dab (all of which are likely to be present within study area) were classified as benthic invertebrate feeders 
with a strong preference for polychaetes. Another small group comprising sandeel and whiting were 
classified as benthic invertebrate and piscivorous feeders. Overall, the study found that the majority of fish 
species studied showed some trophic adaptability in their diet.  
 
As shown in Figure 8 of Appendix 8.1, Annelida (which contain polychaetes) and Crustacea are common 
within the study area and these will be predated by benthic invertebrate feeders. Direct loss of benthic and 
epibenthic species is assessed as being of minor significance (Section 8.4.1) and, therefore, it is 
assumed that the loss of prey species for fish within the study area would be small.      
 
The mobile nature of the majority of demersal fish species and the widespread availability of prey 
throughout the wider study area, together with the fact that most species are opportunistic and generalist 
feeders, means that most fish species are not reliant on a single prey item. Therefore, a temporary 
reduction in prey from one area as a result of aggregate dredging may not be damaging to the fish 
population as the majority of species are likely to switch to alternate prey sources or feed elsewhere in the 
event of an impact on their preferred prey or within a localised area within their feeding grounds, providing 
sufficient biomass is available to support them (Pearce, 2008). Therefore, the sensitivity of demersal 
species to loss of prey items is assumed to be low. 
 
The deposition of sediment arising from the proposed dredging scheme has been subject to investigation 
by numerical modelling and is predicted to cause very limited smothering of benthic species (of the order 
of a fraction of a millimetre) (Section 8.5.3 and 6.6.2). The vast majority of the southern North Sea and 
eastern English Channel exhibit sea bed sediment suitable for polychaete and crustacean habitation.  The 
proposed dredging scheme will only impact on a very small fraction of this available habitat and, therefore, 
the magnitude of the impact is considered to be negligible. 
 
Given the low receptor sensitivity and negligible magnitude of effect, the potential loss of prey species is 
predicted to have an impact of negligible significance on fish ecology. 

9.6 Mitigation & Residual Impacts 

9.6.1 Embedded mitigation 

The following mitigation has been embedded into the proposed dredging scheme and has therefore 
incorporated into the impacts assessed in Section 9.5:  
 

 There will be no screening process to filter sediment on board and therefore no release at the 
surface of unwanted screened sediment to cause a sediment plume; 

 Following dredging a 0.5m layer of sediment will remain on the seabed, which will be similar to the 
pre-dredge seabed surface, and will facilitate the re-colonisation and recovery of benthic 
communities, which will include sandeel;  
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 No hopper washing will be carried out within the proposed dredge area (i.e. the dredger(s) will 
arrive on site clean of residual sediments); and  

 The dredging periods (Section 2.7) will largely avoid sandeel spawning periods.  

9.6.2 Proposed mitigation  

Due to the fact that none of the impacts have been assessed as significant in EIA terms (greater than 
minor adverse), no additional mitigation measures (other than the embedded mitigation measures) are 
recommended.    

9.6.3 Summary of impacts table 

Provided in Table 9.14 is a summary of the impact assessment phase undertaken 

9.7 Within - Project Cumulative Impacts 

9.7.1 Fish ecology (excluding sandeel and herring) 

No within project cumulative impacts have been identified for fish ecology, excluding the following 
cumulative impacts on sandeel and herring.  

9.7.2 Sandeel 

As discussed in Section 9.5 there are a number of ways in which the proposed dredging scheme may 
impact upon sandeel including: entrainment, loss of habitat, noise and vibration, and smothering. The 
majority of these impacts were considered to be minor adverse. The potential for a cumulative impact 
relates to the entrainment of sandeels and the loss of habitat.  However, given that the embedded 
mitigation measures will leave in place a similar habitat to that existing at the time of dredging, then it is 
likely that sandeel would rapidly recolonise and the population would recover from entrainment and, 
therefore, a within project cumulative impact would not occur.   

9.7.3 Herring spawning habitat 

As the proposed dredge area is considered to be unsuitable for herring spawning, no within project 
cumulative impacts have been identified.    
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Table 9.14 Summary of impacts table 

Environmental 
Parameter 

Investigation  Impact Description Receptor Impact 
Significance 

Mitigation Residual 
Impact 

Fish Ecology 
 

Site specific beam trawl 
and grab surveys and 
landings data analysis. 

Direct loss of, or damage to, fish and 
eggs/larvae within the footprint of 
dredging 

Fish in their adult live stage 
(excluding sandeel) 

Negligible No mitigation in 
addition to 
embedded 
mitigation 

 

Minor adverse 

Fish Eggs and Larvae 
(excluding herring) 

Minor adverse Minor adverse 

Sandeel Minor adverse  Minor 

Herring spawning grounds Minor adverse Minor adverse 

Site specific surveys 
review of existing data and 
sediment plume modelling 

Direct loss of, or disturbance to, 
seabed habitat used as spawning, 
nursery, feeding and/or overwintering 
grounds 

Spawning and nursery 
grounds (excluding sandeel 
and herring spawning sites) 

Minor adverse Minor adverse 

Sandeel habitat Minor adverse Minor adverse 

Herring spawning grounds Minor adverse Minor adverse 

Site specific surveys, 
landings data analysis and 
sediment plume modelling 

Changes in water quality due to 
sediment suspension from dredging 
on fish species including larvae 

Fish species including larvae Negligible Negligible 

Sediment plume modelling  Smothering of species with limited 
mobility and fish eggs from deposition 
of sediment suspended during 
dredging 

Fish species and eggs 
(excluding herring spawning 
habitat) 

Negligible Negligible 

Herring spawning habitat Negligible Negligible 

Review of exiting research, 
site specific surveys and 
analysis of landings data 

Noise and vibration impacts from 
dredging on fish species 

Fish species Minor adverse Minor adverse 

Review of existing 
research and reference to 
Section 8.  

Indirect effect on fish related to loss of 
prey species resulting from dredging 

Fish species Negligible Negligible 
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10 Marine Mammals  

10.1 Introduction 

This section of the Environmental Statement (ES) concerns marine mammals including pinnipeds (seals) 
and cetaceans (whales, dolphins and porpoises) present in and around the Goodwin Sands area and the 
wider eastern English Channel and the southern North Sea. This section of the ES describes the existing 
environmental conditions for marine mammals and assesses the potential impacts of the proposed 
Goodwin Sands aggregate dredging scheme on marine mammals. Where appropriate, mitigation 
measures are proposed and residual impacts are assessed. 

10.2 Methodology and Approach to EIA 

10.2.1 Study area 

Due to the mobile and transitory nature of marine mammals, it is necessary to examine species 
occurrence not only in and around the proposed dredge area at Goodwin Sands, but also over the wider 
area of the eastern English Channel and the southern North Sea. For each species of marine mammal 
this wider area has been defined based on current knowledge and understanding of the biology of each 
species.  
 
The status and activity of cetaceans known to occur within or adjacent to Goodwin Sands is considered, 
where possible, in the context of regional population dynamics at the scale of the southern North Sea, or 
eastern English Channel depending on the data available for each species. 

10.2.2 Data sources 

The following data sources have been collated and reviewed to determine the regional and local 
occurrence of marine mammal species: 
 

 Atlas of Cetacean Distribution in Northwest European Waters (Reid et al., 2003);  
 Small Cetaceans in the European Atlantic and the North Seas (SCANS I and II; Hammond et al., 

2002, 2013);  
 Inter-Agency Marine Mammal Working Group (IAMMWG) Management Units (MU) for marine 

mammals in UK waters (IAMMWG, 2013, 2015);  
 Distributions of Cetaceans, Seals, Turtles, Sharks and Ocean Sunfish recorded from Aerial 

Surveys 2001-2008 (WWT, 2009); 
 Scientific advice on matters related to the management of seal populations (SCOS, 2014); and 
 Individual Species Reports for the 3rd UK Habitats Directive Reporting (JNCC, 2013). 

 
The description of the baseline environment has been drawn from existing literature and a number of 
publicly available sources, including that collected during the Zoological Society of London (ZSL) seal 
surveys of the Outer Thames Estuary (Barker et al., 2014; Barker, 2015; Barker and Obregon, 2015), 
which included haul out locations on Goodwin Sands. Data was also obtained from the Kent and Medway 
Biological Records Centre on marine mammal sightings recorded in the proposed dredging area with 5km 
buffer (KMBRC, 2016). 
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10.2.3 Legislation, policy and guidance 

All marine mammals present in UK waters are protected by international conventions and agreements 
and/or international or national legislation.  
 
All cetaceans (whales, dolphins and porpoises) are protected under the Bonn Convention (1983) on the 
Conservation of Migratory Species of Wild Animals (Appendix II - Migratory species conserved through 
Agreements), The Wildlife and Countryside Act 1981 (as amended) and The Countryside and Rights of 
Way Act 2000. The Oslo and Paris Convention for the Protection of the Marine Environment (OSPAR) 
protects all threatened and declining species of cetacean in the northeast Atlantic (including harbour 
porpoise). 
 
In addition, all cetaceans, grey and harbour seals are protected under the Bern Convention (1979) on the 
Conservation of European Wildlife and Natural Habitats, and all toothed whales (odontocetes) are 
protected under the Agreement on the Conservation of Small Cetaceans in the Baltic and North Seas 
(ASCOBANS). Harbour and grey seals are also protected in the UK by the Conservation of Seals Act 
(1970). 
 
In England and Wales, the Conservation of Habitats and Species Regulations 2007 (as amended) 
consolidated all the various amendments made to the Conservation (Natural Habitats, &c.) Regulations 
1994, implementing the requirements of the EC Directive 92/43/EEC on the Conservation of Natural 
Habitats and of Wild Fauna and Flora (i.e. the ‘Habitats Directive’) into UK law within the territorial seas 
limit.  
 
The Habitats Directive is one of the most important pieces of wildlife legislation in relation to marine 
mammals. All cetaceans are protected as European Protected Species (EPS) under Annex IV of the 
Habitats Directive because they are classified as being endangered, vulnerable or rare. Grey seal and 
harbour seal are listed on Annex V of the Habitats Directive, which may require their exploitation or 
removal from the wild to be subject to management measures.  
 
The Habitat Directives lists harbour porpoise, bottlenose dolphin, grey seal and harbour seal under Annex 
II, which requires Member States to protect these species by designating and managing areas essential to 
their life and reproduction as Special Areas of Conservation (SAC).  
 
Under Article 12 of the Habitats Directive, Member States are required to take the requisite measures to 
establish a system of strict protection for species in their natural range prohibiting: 
 

 All forms of deliberate capture or killing of specimens of these species in the wild; 
 Deliberate disturbance of these species, particularly during the period of breeding, rearing, 

hibernation and migration; and 
 Deterioration or destruction of breeding sites or resting places. 

 
JNCC (2010) draft guidelines exist for EPS in order to assess whether a disturbance could be considered 
non-trivial in relation to the objectives of the Habitats Directive, and consideration should be given to the 
definition of the Favourable Conservation Status (FCS) of a species given in Article 1(i) of the Habitats 
Directive. Member States report back to the EC every six years on the Conservation Status (CS) of marine 
EPS, the conservations status of EPS in UK waters was most recently assessed in 2013 (JNCC, 2013). 
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Seal protection 

In England seals are protected under the Conservation of Seals Act 1970 (England, and Wales), which 
prohibits taking seals during a close season (01/09 to 31/12 for grey seals and 01/06 to 31/08 for harbour 
seals) except under licence issued by the Marine Management Organisation (MMO). The Act also allows 
for specific Conservation Orders to extend the close season to protect vulnerable populations, this 
includes an order providing year-round protection to grey and harbour seals on the east coast of England. 

10.2.4 EIA methodology 

The impact assessment follows the standard methodology as presented in ES Section 3 - Legislation, 
Planning and Policy Context & EIA Process.  
 
The overarching EIA process and methodology follows a matrix approach to inform the impact 
assessment, using best practice, best available scientific understanding and relevant EIA guidance (e.g. 
Institute for Ecology and Environmental Management (IEEM) Guidelines for Ecological Impact 
Assessment in Britain and Ireland, Marine and Coastal (IEEM, 2010)). The approach to assessment is 
summarised below: 
 

 Receptor sensitivity for an individual from each marine mammal species will be independently 
defined using best available scientific information following the definitions set out in Table 10.1;  

 The potential magnitude of effect takes account of the duration, extent and reversibility of the 
effect, and will be described for permanent and temporary outcomes, as detailed in Table 10.2; 

 The sensitivity of receptor and magnitude of impact are then combined to determine the 
consequence of the impact. The definitions for impact consequence are presented in Table 10.3; 
and  

 Impact significance is then considered by reference to the relevant criteria in the EIA Regulations, 
with those impacts defined as major and moderate considered to be significant under the EIA 
Regulations.  

 
Each impact was identified during scoping (Royal HaskoningDHV, 2015) and consultation (Section 10.3), 
and through previous experience in coastal and offshore impact assessments. The impacts have been 
assessed through a consideration of receptor value and sensitivity and impact magnitude to derive an 
overall level of impact.  
 

Receptor value 

In the case of marine mammals, a large number of species fall within legislative policy outlined in Section 
10.1.3, and are therefore internationally important and valued. As such, a precautionary approach has 
been taken in relation to receptor value and all species of marine mammal are considered to be of high 
value. In accordance with the methodology and terminology explained in Section 3.5.5 and Table 3.3, 
high value is assigned to all species assessed in this chapter based on the level of international and 
national protection afforded to these species/populations. This high value has been factored into the 
impacts assessed in Section 10.5. This approach has been taken in a number of EIAs relating to marine 
licensing applications for developments potentially affecting marine mammals, including offshore 
renewable energy applications. 
 

Receptor sensitivity 

Definitions of the different sensitivity levels for at a marine mammal species level are presented in Table 
10.1.  
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Table 10.1 Definition of sensitivity 

Sensitivity Definition 
High Individual receptor (species) has very limited capacity or no capacity to avoid, adapt 

to, accommodate or recover from the anticipated impact. 
 Regionally important receptors with high vulnerability and no ability for 

recovery. 
 Nationally and internationally important receptors with high vulnerability and 

low recoverability or no ability for recovery. 
Medium Individual receptor (species) has limited capacity to avoid, adapt to, accommodate or 

recover from the anticipated impact. 
 Locally important receptors with high vulnerability and no ability for 

recovery. 
 Regionally important receptors with medium to high vulnerability and low 

recoverability. 
 Nationally and internationally important receptors with medium/high 

vulnerability and medium/high recoverability. 
Low Individual receptor (species) has low tolerance to avoid, adapt to, accommodate or 

recover from the anticipated impact. 
 Locally important receptors with medium to high vulnerability and low 

recoverability. 
 Regionally important receptors with low/medium vulnerability and medium to 

high recoverability. 
 Nationally and internationally important receptors with low/medium 

vulnerability and high recoverability. 
Negligible Individual receptor (species) is generally tolerant to and can accommodate or 

recover from the anticipated impact. 
 Receptor is not vulnerable to impacts regardless of value/importance. 

 
The sensitivity level of a marine mammal to each type of impact is justified within the impact assessment.  

 

Impact Magnitude 

The significance of the potential impacts on marine mammals takes into account the extent, duration, 
frequency and severity of the impact and is categorised into four levels of magnitude: high, medium, low, 
or negligible, as defined in Table 10.2. 
 
The thresholds defining each level of magnitude of effect for each potential impact have been determined 
for marine mammals using expert judgement, current scientific understanding of marine mammal 
population biology and JNCC et al., and (2010) draft guidance on disturbance to EPS species. The 
magnitude of each effect is calculated or described in a quantitative or qualitative way within the 
assessment. 
 
Table 10.2 considers the potential that different proportions of the population being impacted leads to 
different levels of magnitude of effects depending on whether the effect is permanent or temporary. In this 
assessment, temporary effects are considered to be of medium magnitude if greater than 5% of the 
reference population are affected within a year. JNCC et al., (2010) draft guidance considered 4% as the 
maximum potential growth rate in harbour porpoise, and the ‘default’ rate for cetaceans. Therefore, 
beyond natural mortality, up to 4% of the population could theoretically be permanently removed before 
population growth could be halted. In assigning 5% to a temporary impact in this assessment, 
consideration is given to uncertainty of the individual consequences of temporary disturbance.  
 
In this assessment, permanent effects to greater than 1% of the reference population being affected within 
a year are considered to be high magnitude. The assignment of this level is informed by the JNCC et al., 
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(2010) draft guidance (suggesting 4% as the ‘default maximum growth rate for cetaceans) but also reflects 
the large amount of uncertainty in the potential individual and population level consequences of 
permanent effects. It also considers what may be the potential rate of increase in a population with regard 
to existing pressures (such as by-catch of harbour porpoise). For example, population modelling of 
harbour porpoise in the North Sea (Winship, 2009) suggests relatively low rates of potential increase in 
this population. Even in the absence of by-catch, growth rates were estimated to be approximately 0% 
(95% probability interval of -6% to +5%) for a density-independent model, and around 2% (95% probability 
interval of 0 to 7%) for a density dependent model. 

Table 10.2 Definitions of terms relating to the magnitude of anticipated effect on marine mammals  

Magnitude Definition 
High Permanent irreversible change to exposed receptors or feature(s) of the habitat 

which are of particular importance to the receptor.  
Assessment indicates that >1% of the reference population are anticipated to be 
exposed to the effect per year. 
OR 
Temporary effect (limited to stage of development (i.e. construction, operation or 
decommissioning)) to the exposed receptors or feature(s) of the habitat which are 
of particular importance to the receptor. 
Assessment indicates that >10% of the reference population are anticipated to be 
exposed to the effect per year.  

Medium Permanent irreversible change to exposed receptors or feature(s) of the habitat of 
particular importance to the receptor.  
Assessment indicates that >0.01% or <=1% of the reference population anticipated 
to be exposed to effect per year. 
OR 
Temporary effect (limited to stage of development (i.e. construction, operation or 
decommissioning)) to the exposed receptors or feature(s) of the habitat which are 
of particular importance to the receptor. 
Assessment indicates that >5% or <=10% of the reference population anticipated to 
be exposed to effect per year. 

Low Permanent irreversible change to exposed receptors or feature(s) of the habitat of 
particular importance to the receptor. 
Assessment indicates that >0.001 and <=0.01% of the reference population 
anticipated to be exposed to effect per year. 
OR 
Intermittent and temporary effect (limited to stage of development (i.e. construction, 
operation or decommissioning)) to the exposed receptors or feature(s) of the 
habitat which are of particular importance to the receptor. 
Assessment indicates that >1% or <=5% of the reference population anticipated to 
be exposed to effect per year. 

Negligible Permanent irreversible change to exposed receptors or feature(s) of the habitat of 
particular importance to the receptor. 
Assessment indicates that <=0.001% of the reference population anticipated to be 
exposed to effect per year. 
OR 
Intermittent and temporary effect (limited to stage of development (i.e. construction, 
operation or decommissioning)) to the exposed receptors or feature(s) of the 
habitat which are of particular importance to the receptor. 
Assessment indicates that <=1% of the reference population anticipated to be 
exposed to effect per year. 
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Impact significance 

The level of overall impact, and its significance, is determined by a combination of the magnitude of effect 
as defined in Table 10.2 and the sensitivity of the receptor to the impact being assessed (Table 10.1), and 
the factored in high value of the receptor. The probability of the impact occurring is also considered in the 
assessment process. If doubt exists concerning the likelihood of occurrence or the prediction of an impact, 
the precautionary approach is taken to assign a higher level of probability to adverse effects. Following 
from the identification of a potential impact, the impact matrix (Table 3.5) is used to define the level of 
impact significance. 
 
The impact significance categories are defined as shown in Table 10.3. For the purposes of this section, 
major and moderate impacts on marine mammals are deemed to be significant. Whilst minor impacts are 
deemed to be not significant in their own right, it is important to distinguish these from other non-significant 
impacts (e.g. negligible and no impacts) as they may contribute to significant cumulative impacts through 
additive or interactive effects. 

Table 10.3  Impact significance definitions 

Impact Significance Definition
Major  Very large or large change in receptor, either adverse or beneficial, which are 

important at a population (national or international) level because they 
contribute to achieving national or regional objectives, or, expected to result in 
exceedance of statutory objectives and / or breaches of legislation. 

Moderate Intermediate or large change in receptor, which may be an important 
consideration at a national or regional population level. Potential to result in 
exceedance of statutory objectives and / or breaches of legislation. 

Minor Small change in receptor, which may be raised as local issues but are unlikely 
to be important at a regional population level. 

Negligible No discernible change in receptor. 
No impact No impact, therefore no change in receptor. 

 
Further details are also provided in ES Section 3. 

10.3 Consultation 

Table 10.4 summarises the consultation undertaken with statutory and non-statutory consultees relevant 
to marine mammals during the scoping and EIA process. 
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Table 10.4  Consultation undertaken in relation to marine mammals 

Stakeholder 
(date) 

Comment  Response / where addressed ES

MMO -Scoping 
Opinion 
(25/09/15) 

Section 11, Table 11.2 identifies that a large proportion of the grey seals observed in the Thames 
Estuary during the August 2014 survey appear to be hauling out at south Kellet Gut. It is not clear in the 
Scoping Report exactly where within the south Kellet Gut area the seals are hauling out. This must be 
clarified in the ES as any persistent impacts to the south Kellet area could be disruptive to the seal 
population. 

Taken into account in the site selection and marine 
mammal baseline information (Section 10.4). 

The Scoping Report infers that there are unlikely to be any grey seal haul out sites in the application 
area. However, the morphology of the bank is dynamic and the local bathymetry of the sand bank may 
change by the time dredging commences, which means more areas of intertidal sand could be present. 
This will need to be considered further in the ES. 

Taken into account in the site selection and marine 
mammal baseline information (Section 10.4). 

Table 11.4 outlines that the EIA will address the correct range of potential impacts to marine mammals. 
Potential mitigation or avoidance measures which reduce the risk of these impacts reaching significant 
levels must be proposed within the ES, for example, a commitment not to dredge intertidal areas 
preventing a direct loss of intertidal extent and no dredging to taking place close to exposed sandbanks 
at low tide in order prevent disturbance to seals on the sand. 

Taken into account in the site selection and impact 
assessment (Section 10.5). 

NE – scoping 
response 
(14/09/15) 

Section 11, Table 11.2 identifies that a large proportion of the grey seals observed in the Thames 
Estuary during the August 2014 survey appeared to be hauling out at S Kellet Gut, specifically 308 
individuals from a Thames estuary total of 449 (approx. 69%). S Kellet Gut is identified in Table 11.2 as 
2.5km from the exploration area. It is not clear in the Scoping Report exactly where within the S Kellet 
Gut area these seals are hauling out, however the admiralty chart displayed in Figure 1.3 shows Kellet 
Gut to be directly adjacent to the exploration area and at some points extends into the application area 
meaning dredging may take place close to important haul out sites. The scoping document identifies 
that some grey seals display high site fidelity increasing the likelihood of any persistent impacts to the 
South Kellet area being disruptive to the seal population. 

Further information on seal haul-out sites in relation 
the proposed dredging area has been included in the 
marine mammal baseline information (Section 10.4) 
and impact assessment (Section 10.5). 

The Scoping Report states that the admiralty chart data shows there to be very little sandbank exposed 
at low water in the application area, inferring that there are unlikely to be any haul out sites in the 
application area. However the morphology of the bank is dynamic and the local bathymetry of the sand 
bank may have changed by the time dredging commences, meaning more areas of intertidal sand may 
be present. This will need to be considered.  

Taken into account in the site selection and impact 
assessment (Section 10.5). 

Table 11.4 outlines that the EIA will address the correct range of potential impacts to marine mammals. 
However, as part of the EIA we would like to see potential mitigation or avoidance measures proposed 
which reduce the risk of these impacts reaching significant levels. For example, whilst the size of 
dredgers used will make it unlikely to occur, we would like to see a commitment not to dredge intertidal 
areas thus preventing direct loss of intertidal extent. We would also request that they do not actively 
dredge close to exposed sandbanks at low tide to prevent disturbing seals on the sand. 

As above, taken into account in the site selection and 
impact assessment (Section 10.5). 

Kent Wildlife 
Trust – scoping 
response 
(20/10/15) 

Haul out sites for common and grey seals: We are pleased to note that the impact of the proposals upon 
common and grey seals will be considered in the further stages of the EIA process, including any direct 
loss of haul-out sites at Goodwin Sands, reduced foraging areas in the vicinity of Goodwin Sands and 
potential seal injuries from the dredging process.  
 

Information on seal haul-out sites in relation the 
proposed dredging area has been included in the 
marine mammal baseline information (Section 10.4) 
and impact assessment (Section 10.5). 
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Stakeholder 
(date) 

Comment  Response / where addressed ES

Kent Mammal 
Group (Email - 
09/12/15) 

Response to consultation letter: The Kent Mammal Group are not an organisation that provides any 
comment with regard to development schemes and their environmental impacts and associated 
mitigation.  
The Group encourages the recording of mammals within and around the county of Kent and using this 
information to help report on distribution and perceived status. The records collected are also forwarded 
on to the Kent and Medway Biological Records Centre (KMBRC) based at Brogdale and I recommend 
requesting from them a relevant records search for species within an appropriate radius of the 
development area.  

Request to KMBRC for marine mammal records 

Dover Marine 
Services (Letter 
- 10/12/15) 

Dover Marine Services provided a chart showing their direct route, landing point and area where the 
seals are mainly located at Goodwin Sands. 
Concern raised over impact on wildlife, in particular grey seals, noting that over the past five years there 
has been a dramatic increase in the number of seals, to over 200. 
Dover Marine Services trips take place at low spring tides from March to October. 

This has been taken into account for the impact 
assessment (Section 10.5). 
 

Kent and 
Medway 
Biological 
Records Centre 
(KMBRC) 
(Email - 
22/02/16) 

Following a request for information, KMBRC provided data on the records for marine mammals in the 
proposed dredging area and 5km radius surrounding the boundary (ENQ/16/070). 

This information has been included in the baseline 
information for harbour porpoise (Section 10.4.2), 
harbour seal (Section 10.4.3) and grey seal (Section 
10.4.4). 

Zoological 
Society of 
London (ZSL) 
(Letter - 
09/02/16) 

ZSL provided information on the data they have from the Thames Seal Programme of surveys in the 
Greater Thames Estuary since 2011 and reference to most recent report (Barker & Obregon, 2015). 
ZSL suggested contacting the Sea Mammal Research Unit and Centre d’Etudes Biologiques de Chizé, 
Université de La Rochelle for any further information. 
ZSL believe the Goodwin Sands Complex is very important for both the harbour seal and grey seal 
populations in the region. 
ZSL provided analysis of the activity of two of the 10 tagged seals that spent time in the proposed 
dredging area. 
ZSL believe that the proposed dredging area could be located on an important harbour seal foraging 
ground. 
ZSL strongly recommend avoiding dredging activity around the harbour seal breeding season (June to 
July) and the harbour seal moult period (August) to reduce disturbance of the population. 
ZSL identify Pegwell Bay/River Stour as one of four harbour seal breeding sites in the Greater Thames 
Estuary and recommend that the importance of this area is carefully considered during the EIA process. 
ZSL also raise their concerns that the proposed dredging area is located on the Goodwin Sands 
Recommended Marine Conservation Zone. 

This information provided has been included in the 
baseline information for harbour seal (Section 10.4.3) 
and grey seal (Section 10.4.4) and taken into account 
for the impact assessment (Section 10.5). 
 
The information and suggestions from ZSL have been 
assessed and taken into account for the impact 
assessment (Section 10.5). 
 

Natural England 
(Email - 
12/02/16) 

Seals are recorded foraging over the sandbanks (ZSL Greater Thames reports) and the marine 
mammal part of the EIA will need to make the linkages between dredging operations and alterations in 
fish assemblage (most likely from morphological and physical changes to the bank) and seal foraging 
behaviour.  

This has been assessed and taken into account for 
the impact assessment (Section 10.5). 
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10.4 Baseline Environment 

10.4.1 Overview 

Cetacean populations in UK waters are wide-ranging and their distribution and abundance vary both 
spatially and temporally, influenced by a combination of natural and anthropogenic factors (Reid et al., 
2003). Whilst certain species may be recorded at a high density in certain locations, there is a limited 
understanding on how this usage compares to other areas within the species’ natural ranges (Reid et al., 
2003). Cetacean species recorded within the UK are not constrained to UK waters and are known to 
migrate over considerable distances. For this reason the assessment presented within this chapter takes 
into account population level effects across the species’ ranges.  
 
A number of marine mammal species are regularly recorded throughout the southern North Sea and 
eastern English Channel; notably harbour porpoise, grey seal, harbour seal, white-beaked dolphin 
bottlenose dolphin and minke whale (DECC, 2009; Hammond et al., 2002, 2013; JNCC, 2013; Reid et al., 
2003; SCOS, 2014; WWT, 2009). However, within UK waters species diversity and abundance of marine 
mammals within the southern North Sea and eastern English Channel is relatively low compared to the 
more northerly areas of the North Sea (Sea Watch Foundation, 2008). Harbour porpoise and white-
beaked dolphin are recorded regularly throughout the year in the southern North Sea and minke whale is 
recorded as a frequent visitor (Sea Watch Foundation, 2008). Bottlenose dolphin is recorded occasionally 
in the eastern English Channel and Thames Estuary (e.g. Castello y Tickell and Barker, 2015). Other 
species, including Atlantic white-sided dolphin, short-beaked common dolphin, killer whale, sperm whale 
and long-finned pilot whale are recorded as occasional visitors to the southern North Sea and eastern 
English Channel (Reid et al., 2003; DECC, 2009). 
 
Sightings data reported to the Sea Watch Foundation shows a number of cetacean species recorded in 
the vicinity of the proposed dredge area at Goodwin Sands, along the vessel transit route and around 
Dover Harbour. These sightings include one harbour porpoise recorded off Deal marina (18th March 
2014), one harbour porpoise recorded off Dover (23rd September 2014), an unspecified species of 
cetacean recorded at Deal pier (1st March 2015) and Hythe (21st February 2015), and a very rare sighting 
of a humpback whale recorded off Dover (5th March 2015) (Sea Watch Foundation, 2015). Marine 
mammal sightings data from the Kent and Medway Biological Records Centre (KMBRC, 2016) recorded 
no marine mammals within the proposed dredge area, but recorded harbour porpoise, harbour seal and 
grey seal within a 5km radius of the proposed dredge area boundary. Both harbour seal and grey seal are 
known to haul out on the exposed sandbanks at Goodwin Sands (e.g. Barker, 2015). 
 
A review of available data shows that harbour porpoise, harbour seal and grey seal are the marine 
mammal species most frequently recorded in the vicinity of the proposed dredge area at Goodwin Sands, 
the vessel transit route and around Dover Harbour. The baseline conditions for these species are 
described in more detail in Section 10.4.2 - 10.4.4 below. 
 
This review also shows that other species such as white-beaked dolphin, bottlenose dolphin and minke 
whale have been recorded in the Eastern English Channel and the Southern North Sea; however, 
sightings are very low and infrequent (Hammond et al., 2013; WWT, 2009). For example, during the 
SCANS II survey in 2005 and the WWT aerial surveys (2001-2008), no white-beaked dolphin, bottlenose 
dolphin or minke whale were recorded in the proposed dredge area at Goodwin Sands, along the vessel 
transit route and around Dover Harbour (Hammond et al., 2013; WWT, 2009). On the basis that the 
probability of these species being presence and the probability of interaction being extremely low, these 
species are not considered further in this assessment. 
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10.4.2 Harbour porpoise 

Distribution and abundance 

Harbour porpoises are abundant throughout much of the UK continental waters and have a wide 
distribution in coastal and offshore waters (Reid et al., 2003; DECC, 2009). In coastal waters, 
aggregations of harbour porpoise are often associated with sites where there are strong tidal features, for 
example, headlands and areas with upwelling, tidal races and rips, and often close to reefs and small 
islands where prey are likely to be concentrated into patches (e.g. Gaskin, 1992; Read & Westgate, 1997; 
Pierpoint, 2001; Pierpoint, 2008; Isojunno et al., 2012). Around the UK harbour porpoise usually occur (but 
not exclusively) over water depths of 20-200m (Evans et al., 2003).  
 
Harbour porpoises are present in the North Sea throughout the year. The populations are dynamic and 
high density areas in the North Sea vary considerably. Harbour porpoises are highly mobile, with satellite 
telemetry work in Danish waters showing an individual to have moved more than 1,000km from Danish 
waters to east of the Shetland Islands (Teilmann et al., 2004). 
 
During the SCANS II (Small Cetaceans in the European Atlantic and the North Seas) survey in 2005, 
harbour porpoise were recorded in the survey block B, in which the proposed dredge area at Goodwin 
Sands, vessel transit route and Dover Harbour are located (Figure 10.1; Hammond et al., 2013). 
 
During the WWT aerial surveys (2001-2008) around the UK a total of 4,588 records comprising 5,439 
animals were made up of harbour porpoise. Most records were of individual animals, with fewer in small 
groups of up to seven individuals (mean group size 1.19). Records were made in all months, with 82% 
made between October and March, which may partly reflect increased coverage through these months 
(WWT, 2009). In the southern North Sea, the survey areas north of Dover to the north Norfolk coast 
contained a high number of records. Harbour porpoise occurred in this area at higher densities and 
frequencies than recorded elsewhere (WWT, 2009). Sightings decreased offshore from the north Norfolk 
coast and The Wash to a lower density. Records started increasing again north and west of Spurn Head, 
particularly in areas further offshore, where some high density clusters were found (WWT, 2009; Figure 
10.2). 
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Figure 10.1 Distribution of harbour porpoise sightings overlaid on transects searched during SCANS II survey: (a) sea conditions of Beaufort ≤2; and (b) sea conditions of 
Beaufort ≤4 Source: Hammond et al., (2013) 
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Figure 10.2 Relative densities of harbour porpoise recorded during WWT aerial surveys 2001-2008. Relative 
densities were calculated by normalising number of observations by coverage per 2km Ordnance 
Survey Great Britain grid cells Source: WWT (2009) 
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Table 10.5 and Figure 10.3 presents the numbers of harbour porpoise recorded along the Kent coastline 
during 2012 (Kent Mammal Group, 2012) 

Table 10.5 Harbour porpoise sightings along the Kent coastline during 2012 (adapted from Kent Mammal 
Group, 2012) 

Harbour porpoise  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2 2 15 18 32 44 22 25 12 7 5 2 

 
Records from the Kent and Medway Biological Records Centre (KMBRC, 2016) recorded no harbour 
porpoise sightings within the proposed dredge area, although harbour porpoise have been recorded within 
a 5km radius of the proposed dredge area (Table 10.6)  

Table 10.6 Harbour porpoise sightings within 5km of the proposed dredging area boundary (2012-2014; 
KMBRC, 2016) 

Species Number Date Location

Harbour porpoise 

1 29/09/2012 Hope Point 
1 13/10/2012 Hope Point 
1 14/04/2013 Kingsdown Bay 
2 23/09/2013 Kingsdown Leas 
1 05/04/2014 Kingsdown 
3 17/05/2014 Kingsdown Cliffs 
1 30/08/2014 Hope Point 
2 30/08/2014 Hope Point 

1 02/09/2014 Hope Point 

1 02/09/2014 Hope Point 

 
The harbour porpoise is the most abundant cetacean recorded in the North Sea and UK waters 
(ASCOBANS, 2012; Hammond et al., 2013). The abundance of harbour porpoise in SCANS II survey 
block B (which encompasses the proposed dredge area, vessel transit route and around Dover Harbour; 
Figure 10.4a) was 40,927 (Co-efficient of Variation (CV) = 0.38), and the estimated density was 0.331 
individuals per km2 (CV = 0.38, Hammond et al., 2013; Table 10.7). Based on this density, it is estimated 
that the number of harbour porpoises that could be present in the proposed dredge area (3.9km2) is 
approximately 1.3 harbour porpoise. However, it should be noted that harbour porpoises are wide ranging 
and there is currently no evidence to indicate that they form resident populations or stay in discrete areas 
for any length of time within the proposed dredge area, vessel transit route and around Dover Harbour. 
Therefore, these estimates give an indication of the number of harbour porpoises that could be present in 
the study area. 
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Figure 10.4(a)  Survey blocks defined for the SCANS-II and (b) Harbour porpoise Management Units (MUs) Source: Hammond et al., (2013), IAMMWG (2015) 
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JNCC (2013) reported harbour porpoise abundance specific to UK waters of 177,567 (CV = 0.15) and this 
represents the favourable reference population for the 2006-2012 reporting period (Table 10.7).  
 
The reference population for harbour porpoise is based on the IAMMMG North Sea Management Unit 
(Figure 10.4b; IAMMWG, 2015). The estimated abundance of animals in this MU is 227,298 (CV = 0.13; 
95% CI = 176,360 - 292,948).  
 
Management Units refer to a geographical area in which the animals of a particular species are found and 
within which management of human activities is applied. An MU may be smaller than what is believed to 
be a ‘population’ or an ‘ecological unit’ to reflect spatial differences in human activities and their 
management. The MUs provide an indication of the spatial scales at which impacts of plans and projects 
(alone, cumulatively and in-combination) need to be assessed for the key cetacean species in UK waters, 
with consistency across the UK (IAMMWG, 2015). 

Table 10.7  Conservation status, abundance, and management units for harbour porpoise 

Harbour Porpoise
UK FCS assessment Favourable 
SCANS II Block B abundance 40,927 (CV = 0.38) 
IAMMWG North Sea Management Unit 227,298 (CV = 0.13) 
UK portion of North Sea Management Unit 110,433 
Source: JNCC (2013); Hammond et al., (2013); IAMMWG (2013) 

Five possible SACs (pSAC) for harbour porpoise off England, Northern Ireland and Wales are being 
considered by the UK and devolved governments (JNCC, 2016). The proposed Southern North Sea pSAC 
for harbour porpoise is located approximately 9.01km from the nearest part of the proposed dredge area 
at Goodwin Sands, 11km from the nearest point of the vessel transit route and 24km from Diver Harbour. 

 

Diet 

Harbour porpoises in the North Sea, generally feed on a range of fish species, including small gadoids, 
clupeids and sandeels (Santos & Pierce, 2003; Santos et al., 2004), and significant porpoise aggregations 
may reflect prey availability (Reid et al., 2003). Elsewhere, harbour porpoise tend to concentrate their 
movements in small focal regions (Johnston et al., 2005), which often approximated to particular 
topographic and oceanographic features and are associated with prey aggregations (e.g. Raum-Suryan & 
Harvey, 1998; Johnston et al., 2005; Keiper et al., 2005; Tynan et al., 2005, cited in JNCC, 2007). 
Consequently, habitat use is highly correlated with prey density rather than any particular habitat type and 
it is highly likely that similar mechanisms operate in the eastern North Atlantic (JNCC, 2007; Weir et al., 
2007) and, at and around the proposed dredge area at Goodwin Sands, along the vessel transit route and 
around Dover Harbour. 

 

Breeding 

Harbour porpoise may make seasonal movements to the coast and this inshore movement appears to be 
connected with the feeding of calves in shallow waters (JNCC, 2015a). Calves are generally born between 
May and July (Learmonth et al., 2014). Although there is, as yet, limited evidence concerning where 
calves are born (JNCC, 2015a).  
 
At present, not enough is known about harbour porpoises to determine whether some parts of their range 
are more important for breeding than others and there is currently no evidence of specific habitat 
requirements for mating and calving in UK waters (JNCC 2002 and 2015a). 
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10.4.3 Harbour seal 

Distribution and abundance 

Harbour seals are one of the most widespread pinniped species and have a practically circumpolar 
distribution in the Northern Hemisphere. Harbour seals are found around the coasts of the North Atlantic 
and North Pacific from the subtropics to the Arctic (Hammond et al., 2004; SCOS, 2014). In UK waters, 
harbour seals are widespread around the west coast of Scotland and throughout the Hebrides and 
Northern Isles. On the east coast, their distribution is more restricted with concentrations in the major 
estuaries of the Thames, The Wash, Firth of Tay and the Moray Firth. England holds approximately 16% 
of the UK harbour seal population (SCOS, 2014). 
 
Marine Scotland commissioned SMRU to map seal at sea density estimates based on data collected 
around the UK between 1991 and 2012 (Jones et al., 2013). These density estimates provide an estimate 
of seal usage in 5km x 5km (i.e. 25km2) areas based on the ‘at sea’ seal numbers and are informed by 
extensive telemetry datasets and population surveys. The mean at sea density estimates are given with 
upper and lower 25% Confidence Intervals (CI). Figure 10.5 shows the estimated at sea usage of harbour 
seal around Goodwin Sands the vessel transit route and Dover Harbour. Estimates of density are provided 
per 5km x 5km area. The density of harbour seal in the proposed dredge area (3.9km2) has been 
estimated based on overlaying the proposed dredge area on the seal at sea density map and by using the 
at sea density of the 5km x 5km (25km2) divided by the percentage of the area that the proposed dredge 
area covers. The estimated number of harbour seals in the proposed dredge area is 1.5 harbour seals, 
indicating a relatively low usage by harbour seals in the proposed dredge area, based on the seal at sea 
density maps (Jones et al., 2013). The estimate harbour seal usage in the area of the proposed dredge 
area at Goodwin sands ranges from 1.1 to 50 seals (low to moderate) and along the vessel transit route 
and around Dover Harbour it ranges from 0 to 10 seals (very low to low; Figure 10.5)  
 
In the UK, harbour seals are surveyed during their annual moult on a three to five year cycle by SMRU. 
Using the most recent survey data (2007-2013) the UK minimum population size is estimated at 26,290 
individuals, and approximately 17.6% of these individuals (4,622) were surveyed at English haul outs 
(SCOS, 2014).  
 
Records from the Kent and Medway Biological Records Centre (KMBRC, 2016) recorded no harbour seal 
sightings within the proposed dredge area, although harbour seal have been recorded within a 5km radius 
of the proposed dredge area boundary (Table 10.8) 

Table 10.8 Harbour seal sightings within 5km of the proposed dredging area boundary (2004-2005; KMBRC, 
2016) 

Species Number Date Location 

Harbour seal 

1 Adult 05/08/2004 Goodwin Sands - Kellet Gut 

30 Adults; 6 
Juveniles 

05/08/2004 NE tip of Main Sand 

1 Adult 
19/06/2005 Approx. 1.5 miles ENE of 

South Goodwin Lightship 

12 Adults 
13/03/2005 Goodwin Sands - Main 

Sand 
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In 2013, 2014 and 2015 the Zoological Society of London (ZSL) conducted seal surveys of the estuarine 
area of the Greater Thames Estuary, which is delineated by Gravesend in the West, Felixstowe in the 
North and Deal in the South (Barker et al., 2014; Barker, 2015; Barker and Obregon, 2015). The Thames 
harbour seal population survey was completed at the beginning of August each year, to coincide with the 
peak harbour seal moult period, when seals spend the greatest proportion of their time hauled out on land 
and are therefore visible to count (SCOS, 2014). The harbour seal surveys combined three aerial, two 
boat and two land-based transects to make a comprehensive count of harbour seals in the region (Barker 
and Obregon, 2015). The grey seal breeding surveys were completed during the peak breeding season of 
grey seal breeding colonies on the east coast of England. The grey seal survey was conducted through 
two aerial transects that followed the high water mark of the Kent, Essex and Suffolk coastlines, in a two 
hour window either side of high tide. Unlike the harbour seal breeding survey, no transects were 
completed over the outer estuary sand banks as they would have been covered by water at high tide 
(Barker, 2015). The number of harbour seals counted during these surveys is summarised in Table 10.9. 

Table 10.9 Harbour seal counts during ZSL surveys of the Greater Thames Estuary (Source: Barker (2015); 
Barker and Obregon (2015)) 

ZSL Survey  
Harbour Seals 

Count 

Harbour Seal 
Population 
Estimate 

2015 Harbour Seal Population Survey  
(16th and 19th August 2015) 

451 626 

2014 Grey Seal Breeding Survey  
(8th & 10th December 2014) 

345 N/A 

2014 Harbour Seal Population Survey  
(11th, 12th & 13th August 2014) 

489 679 

2013 Harbour Seal Population Survey  
(7th, 12th & 13th August 2013) 

482 669 

 

Harbour seals were encountered in the three ZSL survey years (2013, 2014 and 2015) and showed 
consistency in the location of haul-out sites, with 17 sandbanks being used by harbour seals in all three 
years, suggesting that there may be fidelity to particular haul-out sites in the Greater Thames Estuary 
(Table 10.9; Barker and Obregon, 2015). Haul-out sites for the harbour seal are located throughout the 
Greater Thames Estuary, but larger colonies tend to occur on coastal sand banks (Barker and Obregon, 
2015). Table 10.9 indicates that harbour seal use haul-out sites in the Goodwin Sands area in August 
2013, 2014 and 2015, with two harbour seals recorded on the small temporary site located closest to the 
proposed dredge area during the August 2013 survey (Table10.9; Barker and Obregon, 2015).  
 
Harbour seals were present in all ZSL surveys, suggesting that the Greater Thames Estuary has a 
resident harbour seal population throughout the year. The harbour seal population estimate for the 
Greater Thames Estuary ranges between 626 and 679 harbour seal, with an average of 660 harbour seal 
(Barker and Obregon, 2015). The 2015 harbour seal population count represents 10% of the English and 
Welsh harbour seal minimum population estimate (SCOS, 2014). Additional data analysis provided by 
ZSL (2016) suggests the number of harbour seals counted on the Goodwin Sands in the last three years 
has accounted for between 19% and 27% of the total number of seals counted in the Greater Thames 
Estuary. 
 
Table 10.10 shows the haul-out locations and numbers of harbour seals recorded utilising Goodwin Sands 
area during the ZSL August 2014 survey (ZSL, 2014). The August 2014 harbour seal population survey 
recorded harbour, grey and mixed seal colonies on the north (Goodwin Knoll) and eastern areas of 
Goodwin Sands, outside the dredging area. 
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Table 10.10 ZSL August 2014 seal survey of Goodwin Sands (ZSL, 2014) 

Location 
Distance from 
dredging area 

Harbour seal numbers 

S Kellet Gut 4.1km 0 
S Kellet Gut  3.1km 49 
S Kellet Gut 2.8km 10 
Goodwin Knoll 5.9km 4 
Goodwin Knoll 7.6km 24 
Goodwin Knoll 9km 7 
Gull Stream 9.8km 1 
Goodwin Knoll 8.8km 16 
Pegwell Bay 13.7km 16 
 
Harbour seals are highly mobile and, although they are known to travel considerable distances to feeding 
grounds, they are generally resident in one area and do not seasonally migrate. Tracking studies have 
shown that harbour seals travel 50-100km offshore and can travel 200km between haul-out sites (Lowry et 
al., 2001; Sharples et al., 2012). Between 2001 and 2006 tagging of harbour seal was undertaken by the 
SMRU at a number of haul out sites around the UK, including The Wash and the Outer Thames in 
England (Sharples et al., 2012). The tagging allowed the transits made by individual seals to be mapped, 
showing the extent of their ranges offshore and the locations of foraging areas. Animals were found to 
repeatedly return to specific foraging areas. The majority of seals tagged at haul-outs in the Outer Thames 
made short foraging trips within 40km of their haul out sites with some connectivity apparent between the 
Wash and the Outer Thames (Sharples et al., 2012). 
 
In the Thames Estuary, ten harbour seals were tagged: five at Marsh End Sand, near Southend-on-Sea 
and five at Margate Sands, near Margate, in January 2012 (Barker et al., 2014). The tags provided data 
on harbour seal movements, haul-out sites and foraging areas in the Thames Estuary during the first five 
months of the year. The ten tagged seals used almost all of the sand banks in the Thames Estuary as 
haul out sites, including Goodwin Sands. However, they did show individual preference and site fidelity for 
particular sand banks and haul-out sites (Barker et al., 2014). Data analysis indicated that the tagged 
harbour seals foraged across a large area of the Thames Estuary and there were five major foraging 
areas with greater foraging activity (these were north east Buxey Sand, Whitaker Channel, West Swin 
Channel, north Yantlet Flats and south Marsh End Sand; Barker et al., 2014). The analysis also shows 
that harbour seals feed, to some extent, throughout the Thames Estuary, but it is likely that major foraging 
areas will change on a seasonal basis, depending on the seasonal abundance of fish species in different 
areas. For example, the tagging study represents seal behaviour during the first five months of the year 
(January to May) and the distribution of the major foraging areas are similar to known herring spawning 
grounds and important fishing areas (Barker et al., 2014).  
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ZSL (2016) provided some additional analysis of the ten harbour seal that were tagged in January 2012, 
which indicated that four of the five harbour seals tagged at Margate Sands used the Goodwin Sands 
Complex to haul out, for diving (an indicator of foraging behaviour) and travelling/resting high up in the 
water column. Of these, two seals spent time in the proposed dredging area: 
 

 One female seal spent approximately 160 hours in the proposed dredge area, approximately 5.5% 
of the 2,992 hours the seal was tagged. When in the proposed dredge area (12th-22nd May 2012), 
this seal spent the majority of its time diving (an indicator of foraging) and hauled out on at least 
six occasions. 

 Another female seal spent significantly less time in the proposed dredge area, a total of 1.5 hours 
during the tagging period, which accounted for 0.1% of the total time the seal was tagged (1,996 
hours). When in the proposed dredge area (3rd February 2012), this seal spent all its time diving 
(an indicator of foraging). 

 
The full telemetry dataset suggests that harbour seals show a high level of inter-individual variability in 
movements (Barker et al., 2014), with both of these seals and the other tagged seals in the study 
spending considerable time in numerous locations, other than Goodwin Sands, in and around the Greater 
Thames area. 
 
The telemetry data shows that harbour seals could be in the proposed dredge area year-round, as the 
tagged harbour seals were present in February and June (ZSL, 2016).  
 

Diet 

The results of diet studies carried out in 2010/11 indicate a wide range of prey types are consumed by 
harbour seals namely: sandeels, gadoids, flatfish, scorpion fish, sandy benthic fish, pelagic fish and 
cephalopods. Diet composition varied seasonally and regionally and prey diversity and diet quality also 
showed some regional and seasonal variation (SCOS, 2014). Data analysis of the two tagged seal that 
spent time in the proposed dredge area indicates that the harbour seal could be foraging in the area (ZSL, 
2016). 

 

Breeding 

Harbour seals come ashore in sheltered waters, typically on sandbanks and in estuaries, but also in rocky 
areas. They tend to be more localised in their movements than grey seals, staying in the same general 
area to breed, feed and rest, and do not form such large breeding colonies. Harbour seals haul-out on 
land regularly in a pattern that is often related to the tidal cycle (SCOS, 2014). 
 
Pupping occurs on land from June to July during which time females and pups spend a high proportion of 
their time ashore. Harbour seal pups can swim almost immediately after being born (SCOS, 2014). 
 
ZSL (2016) suggest that the Pegwell Bay/River Stour, close to the proposed dredge area, is one of four 
harbour seal breeding sites in the Greater Thames Estuary. In June 2015 and December 2015, 
opportunistic boat surveys were completed by ZSL on the River Stour (Barker and Obregon, 2015). The 
survey on the River Stour confirmed that harbour seals use this area throughout the year, with 40 adult 
harbour seals identified (Barker and Obregon, 2015). Pegwell Bay is located approximately 13km from the 
closest point of the proposed dredge area, 13.5km from the nearest point of the vessel transit route and 
25km from Dover Harbour. 
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The moult is centred around August and extends into September. Moulting seals also spend a high 
proportion of their time ashore, so from June to September harbour seals are ashore more often than at 
other times of the year (Hammond et al., 2004). The ZSL seal surveys, completed at the beginning of 
August each year (2013, 2014 and 2015), indicate that harbour seal are present in and around Goodwin 
Sands during the harbour seal moult period (Figure 10.7). 

10.4.4 Grey seal 

Distribution and abundance 

The main breeding site for grey seal on the east coast of England is at Donna Nook in Lincolnshire, which 
is used by a colony approximately 3,474 individuals, based on August aerial surveys in 2013 (SCOS, 
2014). Smaller colonies are present on the Norfolk coast at Blakeney Point NNR with a colony of 
approximately 63 individuals and 219 individuals in The Wash during the August 2013 aerial survey. Grey 
seals may also haul-out at other suitable isolated beaches, with 219 seals at Scroby Sands (SCOS, 2014). 
 
The summer counts in eastern England have increased at an average rate of 20.8% per year since 2000. 
Over the same time period the pup production at colonies south of the Farne Islands have increased at an 
average rate of approximately 12% per year. This increase in summer counts most likely indicates a 
seasonal movement of seals into the southern North Sea, presumably from breeding populations further 
north in the North Sea (SCOS, 2014). 
 
As outlined in Section 10.4.3, SMRU has produced maps of seal at sea density estimates based on 
telemetry data around the UK, collected between 1991 and 2012 (Jones et al., 2013). Figure 10.8 shows 
the estimated at sea usage of grey seal around the Goodwin Sands area. The density of grey seal in the 
proposed dredge area (3.9km2) is 0.43 grey seals, indicating a relatively low usage by grey seals in the 
proposed dredging area, based on the seal at sea density maps (Jones et al., 2013). The estimated grey 
seal usage in the area of the proposed dredge area at Goodwin sands ranges from 1.1 to 5.0 seals (low) 
and along the vessel transit route and around Dover Harbour it ranges from 0 to 5 seals (very low to low; 
Figure 10.8) 
 
Detailed information on at sea distribution of grey seal is available from telemetry studies. Movements 
vary from short range trips between local haul-out sites to extended foraging trips and journeys between 
distant haul-out and breeding sites. Grey seal are known to forage up to 145km from their haul-out sites 
(Thompson et al., 1996) and over wide estimated ranges of 1,088 to 6,400km² (Dietz et al., 2003). 
Telemetry studies of grey seal in the UK have identified a highly heterogeneous spatial distribution with a 
small number of offshore ‘hot spots’ continually utilised (Matthiopolous et al., 2004; Jones et al., 2013). 
 
The most recent published estimate of the size of the UK grey seal population is 111,600 (95% CI 92,000-
137,900) for the total population size in 2013 (SCOS, 2014). The most recent August counts of grey seals 
at haul-out sites in south-east England in 2013 was 4,178 (SCOS, 2014). This value is used as the 
reference population for grey seal for this assessment.  Records from the Kent and Medway Biological 
Records Centre (KMBRC, 2016) recorded no grey seal sightings within the proposed dredge area, 
although grey seal have been recorded within a 5km radius of the proposed dredging area boundary 
(Table 10.11; Figure 10.6) 

Table 10.11 Grey seal sightings within 5km of the proposed dredging area boundary (2004-2013; 
KMBRC, 2016) 

Species Number Date Location 

Grey seal 
1 05/08/2004 Goodwin Sands - Kellet Gut 
95 07/08/2013 plane survey 
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The number of grey seals counted during the ZSL seal surveys of the Greater Thames (see Section 
10.4.4 for further survey details) is summarised in Table 10.12. Grey seal haul out locations in the three 
years for the ZSL surveys are less consistent than the harbour seal sites, with just seven sandbanks being 
used by grey seals in all three years (Barker and Obregon, 2015). However, a relatively large colony of grey 
seals are consistently found on the Goodwin Sands area compared to other sites within the Greater 
Thames Estuary (Barker and Obregon, 2015; Figure 10.9).  
 

Table 10.12 Grey seal counts for the ZSL surveys of the Greater Thames Estuary (Source: Barker (2015); 
Barker and Obregon (2015)) 

ZSL Survey  Grey Seals 

2015 Harbour Seal Population Survey  
(16th-19th August 2015) 

454 

2014 Grey Seal Breeding Survey  
(8th & 10th December 2014) 

0 

2014 Harbour Seal Population Survey  
(11th, 12th & 13th August 2014) 

499 

2013 Harbour Seal Population Survey  
(7th, 12th & 13th August 2013) 

203 

 

The results of the ZSL surveys indicate that Goodwin Sands is an important haul-out site for grey seals in 
the region (Barker, 2015; Barker and Obregon, 2015). During the 2013 and 2014 harbour seal population 
surveys, 143 and 347 grey seals were identified on Goodwin Sands, respectively. In both surveys, the 
number of grey seals observed on Goodwin Sands accounted for over 70% of all the grey seals identified 
during the surveys (Barker, 2015). During the 2015 harbour seal population survey, 340 grey seals were 
identified on Goodwin Sands which accounts for 75% of all the grey seals counted in the region (Barker 
and Obregon, 2015). Barker (2015) suggests that Goodwin Sands could be important haul-out site for 
seals travelling from mainland Europe to the UK, as it is one of the most easterly sand banks in the 
Greater Thames Estuary.  
 
Table 10.13 shows the haul-out locations and numbers of grey seals recorded utilising Goodwin Sands 
during the ZSL August 2014 survey (ZSL, 2014).  

Table 10.13  ZSL August 2014 seal survey of Goodwin Sands (ZSL, 2014) 

Location 
Distance from 
dredging area 

Grey seal numbers 

S Kellet Gut 4.1km 296 
S Kellet Gut  3.1km 12 
S Kellet Gut 2.8km 0 
Goodwin Knoll 5.9km 0 
Goodwin Knoll 7.6km 0 
Goodwin Knoll 9km 1 
Gull Stream 9.8km 0 
Goodwin Knoll 8.8km 18 
Pegwell Bay 13.7km 0 

 

Diet 

The grey seal is an opportunistic predator of fish and invertebrates. Principal prey items of grey seal are 
sandeel, whitefish (cod, haddock, whiting and ling) and flatfish (plaice, sole, flounder and dab) (Hammond 
and Grellier, 2006). Amongst these, sandeels are typically the predominant prey species. Diet varies 
seasonally and from region to region (SCOS, 2014). 
. 
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Breeding 

In the UK, grey seals typically breed on remote uninhabited islands or coasts and in small numbers in 
caves. Preferred breeding locations allow females with young pups to move inland away from busy 
beaches and storm surges. In general grey seals are highly sensitive to disturbance by humans hence 
their preference for remote breeding sites. However, at Donna Nook in Lincolnshire, seals have become 
habituated to human disturbance and over 70,000 people visit this colony during the breeding season with 
no apparent impact on the breeding seals (SCOS, 2014). 
 
UK grey seals breed in the autumn and eastern England pupping occurs mainly between early November 
to mid-December (SCOS, 2014). Female grey seals give birth to a single white coated pup which they 
suckle for 17 to 23 days. Pups moult their white natal around the time of weaning and then remain on the 
breeding colony for up to two or three weeks before going to sea (SCOS, 2014).  
 
Compared with other times of the year, grey seals in the UK spend longer hauled out during their annual 
moult (between December and April) and during their breeding season (between November and 
December in eastern England). 
 
Grey seals and grey seal pups were not present on coastal sand banks, including Goodwin Sands, during 
the peak grey seal breeding season (December) in the Greater Thames Estuary. This could indicate that 
grey seal may not breed in the region and that perhaps grey seal are seasonal visitors to the Greater 
Thames Estuary and disperse further north along the English east coast or to mainland Europe to breed 
(Barker, 2015). However, grey seals could have been present in the Greater Thames Estuary, but not 
hauled out on coastal sand banks during the survey period (Barker, 2015). 
 
An important part of grey and harbour seal behaviour is to haul-out on sand banks or mud flats to rest 
after foraging activities, to moult and to breed. Intertidal haul-out sites are used by both species 
throughout the year, but during the breeding season seals must haul-out above the high water mark to 
prevent their pups from drowning (Barker, 2015). 

10.5 Potential Impacts 

The potential impacts on marine mammals associated with the proposed aggregate dredging scheme are: 
 

 Increased risk of marine mammal injury and behavioural change due to underwater noise 
generated by dredging activities; 

 Increased risk of marine mammals injury or death due to vessel strikes associated with dredger 
movements; 

 Increased disturbance to seals at haul-out sites at Goodwin Sands due to presence of dredgers; 
 Change or loss of seal haul-out sites at Goodwin Sands due to aggregate extraction; 
 Reduced marine mammal vision and prey detection and hunting due to increases in suspended 

sediment generated by dredging activities; and 
 Reduced prey availability for marine mammals due to benthic species removed by dredging 

activities. 
 
As outlined in Section 10.4, harbour porpoise, harbour seal and grey seal are the marine mammal 
species most frequently recorded in the vicinity of the proposed dredge area at Goodwin Sands, the 
vessel transit route and around Dover Harbour, and are the key species covered in the impact 
assessment. Other species such as white-beaked dolphin, bottlenose dolphin and minke whale have only 
been recorded infrequently or in very low numbers and the probability of interaction is extremely low; 
therefore, these species are not considered in the impact assessment. The key species for the 
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assessment were agreed at the Goodwin Sands Aggregate Dredging EIA – Ecology Working Group on 
23rd February 2016, with attendees from the Marine Management Organisation (MMO), Natural England 
(NE) and Kent Wildlife Trust (KWT).  

10.5.1 Increased risk of marine mammal injury and behavioural change due to 
underwater noise generated by dredging activities 

Dredging has the potential to generate underwater noise at sound levels and frequencies for sufficient 
durations to cause a range of impacts on marine mammals including permanent or temporary hearing 
injury, behavioural changes, and/or masking of communication. 
 
The proposed dredge scheme is planned to be undertaken by one or two TSHDs. Sound sources for 
TSHDs include the draghead on the seabed, material going through the underwater pipe, as well as sound 
sources from the vessel, such as inboard pump, thrusters, propeller and engine noise (CEDA, 2011, 
WODA, 2013). Measurements of the noise generated during marine aggregate extraction in the UK 
indicates that the source levels for a TSHD vessel at frequencies below 500Hz are similar with those 
expected for a cargo ship travelling at modest speed (between 8 and 16 knots) whilst source levels at 
frequencies above 1kHz show increased levels of broadband noise generated by the aggregate extraction 
process (Theobald et al., 2011). Noise levels can vary widely, for example, with dredger type, operational 
stage (e.g. full dredging, draghead lifted with pump on, draghead lifted with pump off) and environmental 
conditions (e.g. gravel extraction is noisier than sand; Theobald et al., 2011). 
 
The noise levels produced by TSHDs could overlap with the hearing sensitivities and communication 
frequencies used by marine mammals (Todd et al., 2014) and therefore have the potential to impact 
marine mammals present in the area. Dolphins and porpoises which have a relatively poor sensitivity 
below 1kHz are less likely to be impacted and for seals the potential impacts of masking communication, 
especially during the breeding season, could be of concern (Todd et al., 2014). 
 
Based on published sources, sound levels that marine mammals may be exposed to during dredging 
activities are usually below suspected injury thresholds or Permanent Threshold Shift (PTS) exposure 
criteria (as defined in Southall et al., 2007); however, Temporary Threshold Shifts (TTS) cannot be ruled 
out if marine mammals are exposed to noise for prolonged periods (Todd et al., 2014), although marine 
mammals remaining in close proximity to such activities for long periods of time is unlikely.  
 
Cetaceans, such as harbour porpoise, may respond to underwater noise by avoiding the vessel or 
increasing their diving times (Evans et al., 1992). Very little research has been carried out into the effects 
of dredging vessels on the behaviour of marine mammals, and measuring any responses to such activities 
would be extremely difficult. However, using passive acoustic monitoring techniques, Diederichs et al., 
(2010) found short-term avoidance in harbour porpoises at ranges of 600m from a TSHD operating to the 
west of Sylt (northern Germany).  
 
Published research on the effect of dredging vessels on species of pinnipeds is limited; however, 
Anderwald et al., (2013) found that grey seals showed some level of avoidance to high levels of 
construction vessel traffic in Ireland (Todd et al., 2014).  
 
Todd et al., (2014) concluded that it is difficult to determine specific dredging noise effects on marine 
mammals, given that generally many activities occur concurrently. However, they suggest that most 
effects concern short, perhaps medium-term behavioural reactions and masking of low-frequency calls in 
baleen whales and seals. Although temporary hearing loss is possible if marine mammals stay for 
extended periods near the dredger, auditory injury is unlikely (Todd et al., 2014). 
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Based on all available information, the proposed dredging activities are unlikely to generate underwater 
noise levels that pose a risk of any lethal, physical or auditory injury for reasons of low sound levels, 
limited exposure durations and adapted marine mammal behaviour to existing vessel traffic levels. Based 
on research by Southall et al., (2007), underwater sound from dredging should be below injury thresholds 
for PTS but could be above TTS if marine mammals are close to the dredgers for prolonged periods of 
time. The probability of prolonged harbour porpoise, harbour seal and grey seal exposure to dredging 
noise should be very low given the intermittent dredging activity over the dredging cycle (i.e. three hours of 
dredging per eight hours of a dredging cycle; see Section 2.4) and the potential for a behavioural 
response of these species to noise disturbance (i.e. they would be expected to move away; however, they 
would also be expected to return to the area once the noise had stopped). In addition, the probability of 
prolonged exposure should be very low given that these species are highly mobile and wide ranging, and 
would have some degree of habituation to the and intensity of underwater noise in the area given the 
proximity of Goodwin Sands to major shipping lanes with high numbers of commercial and recreational 
vessels regularly transiting through the area (see ES Section 12 – Commercial and Recreational 
Navigation). On this basis, it is considered that harbour porpoise, harbour seal and grey seal would have 
low sensitivity to the underwater noise generated by dredging activity.  
 
The proposed dredging cycles (see Section 2.4) are planned to take place over three periods of four 
months duration between September 2017 and July 2019. The proposed dredging activity and associated 
underwater noise would therefore be intermittent (i.e. occurring over one hour, several times per day) and 
temporary (i.e. occurring for three period of four months over almost four years). Therefore, the magnitude 
of the impact is considered to be low. During the breeding season (June to July) and moult (August to 
September) of harbour seals when they are spending more time on shore they could potentially be more 
sensitive to disturbance. Studies have indicated that a higher proportion of harbour seals moved into the 
water at distances greater than 200m during the pupping season (Wilson, 2014). Therefore, as a 
precautionary approach, the sensitivity of harbour seal has been considered as medium, rather than low, 
during the breeding season. 
 
Despite the high value of the marine mammal receptors, their low sensitivity and the low magnitude of 
noise change generated by the proposed dredge scheme indicates that the significance of the impact 
would be minor adverse (not significant). 

10.5.2 Increased risk of marine mammal injury and death due to vessel strikes 
associated with dredger movements 

The additional vessel movements associated with dredging activities at Goodwin Sands and transits 
between Goodwin Sands and Dover Harbour have the potential to increase the collision risk with marine 
mammals, which can cause injury and death. Despite the potential for marine mammals to detect and 
avoid vessels, strikes are known to occur possibly due to distraction whilst foraging and socially 
interacting, or due to the mammals’ inquisitive nature (Wilson et al., 2007).   
 
Typical injuries from vessel strikes are either lacerations from the propellers (including ‘corkscrew’ type 
injuries associated with ducted propellers) or blunt traumas from impact with the hull, which can result in 
fractured skulls, jaws or vertebrae. Marine mammals are relatively robust with a thick sub-dermal layer of 
blubber that provides some protection for their vital organs in the event of a vessel strike (Wilson et al., 
2007). However, non-fatal collisions can leave the animal vulnerable to secondary infection, other 
complications or predation (Wilson et al., 2007). Studies have shown that larger vessels are more likely to 
cause the most severe or lethal injuries, with vessels over 80m in length causing the most damage to 
marine mammals (Laist et al., 2001). Vessels travelling at high speeds are considered to be more likely to 
collide with marine mammals, and those travelling at speeds below 10 knots would rarely cause any 



 
O p e n  

 
 

16 May 2016 VOLUME II  I&BPB2107R001D01 246  

 

 

serious injury (Laist et al., 2001). It is not possible to fully quantify strike rates between marine mammals 
and vessels because it is believed that a number go unnoticed (Evans et al., 2011).  
 
In terms of the key marine mammal species present in the study area, harbour porpoises are small and 
highly mobile, and given their responses to vessel noise (e.g. Thomsen et al., 2006; Evans et al., 1993; 
Polacheck and Thorpe, 1990), are expected to largely avoid vessel collisions. However, harbour porpoises 
have been observed with signs of physical trauma (blunt trauma or propeller cuts) indicating vessel strike. 
Approximately 4% of all harbour porpoise post mortem examinations from the Baltic, North East Atlantic, 
Irish and North Seas (ASCOBANS area) are thought to have evidence of interaction with vessels (Evans 
et al., 2011). Ship strikes involving species of seal are not widely reported (impacts related to ducted 
propellers are assessed below). Typically, therefore, it is expected that the marine mammals in the study 
area (i.e. harbour porpoise, harbour seal and grey seal) would be able to detect the presence of vessels 
and, given that they are highly mobile, would be able to largely avoid vessel collision.  
 
In recent years there has been concern and research into the potential risks of ‘corkscrew’ type injuries to 
seals associated with ducted propellers (Thompson et al., 2010, 2013; Bexton et al., 2013). There is now 
incontrovertible evidence that such injuries can be caused by grey seal predation (Thompson et al., 2015), 
but it would be premature to completely discount the possibility that some of the corkscrew injuries are 
caused by interactions with propellers because research by SMRU showed that similar injury patterns 
could be caused by ducted propellers (Thompson et al., 2010; SMRU, 2014). The advice from the SNCBs 
(i.e. Scottish Natural Heritage, Natural England, Natural Resources Wales, Joint Nature Conservation 
Committee) in February 2015 is that, based on the latest information it is considered very likely that the 
use of vessels with ducted propellers may not pose any increased risk to seals over and above normal 
shipping activities and, therefore, mitigation measures and monitoring may not be necessary in this 
regard, although all possible care should be taken in the vicinity of major seal breeding and haul-out sites 
to avoid collisions (SNCBs, 2015). 
 
To a certain extent, the marine mammals in the study area would be habituated to the presence of 
vessels, particularly around Dover Harbour, and would be able to detect and avoid dredging vessels. 
However, it is possible that the noise from dredging vessels could be masked by noise from other sources 
(including other vessels), which could compromise these species’ abilities to detect vessels and avoid 
vessel strikes. On the basis of this evidence, the marine mammals in the study area are considered to 
have a low sensitivity to the risk of a vessel strike.  
 
Dredging and related vessel movements are anticipated to be undertaken 24 hours per day, seven days 
per week during the proposed dredging periods of September to December in 2017, May to August in 
2018 and April to July in 2019. During dredging the dredgers will move slowly (i.e. 1-2 knots) across the 
proposed dredge area with its dredge gear deployed for approximately three hours until the hopper is 
filled. The TSHD(s) will transit to and from the DWDR construction site in the Western Docks at Dover 
Harbour, with a transit time of approximately one hour to cover the 19km distance (i.e. approximately 10 
knots). The dredgers are expected to be fairly large in size, with overall lengths of approximately 90m or 
greater; although the dredgers would be smaller than most of the numerous ferry, cruise and cargo 
vessels using the Port of Dover..  
 
There would be a maximum of two dredgers moving within the study area for three periods that are four 
months in duration over almost four years (2017-2019). The dredgers’ movements would be limited to a 
relatively small area compared to the wide-ranging areas over which the marine mammals are believed to 
be distributed. Therefore, taking into account the low marine mammal densities of the study area, the 
probability of a dredger striking a marine mammal is considered to be low. On this basis, the magnitude of 
the impact - in terms of the likelihood of the risk of a vessel strike - is considered to be negligible. Despite 



 
O p e n  

 
 

16 May 2016 VOLUME II  I&BPB2107R001D01 247  

 

 

the high value of the marine mammal receptors, their low sensitivity and the negligible magnitude of (the 
risk of) a vessel strike indicates that the significance of the impact would be negligible. 

10.5.3 Increased disturbance to seals at haul-out sites at Goodwin Sands due to 
presence of dredgers 

There is the potential for the presence of the dredging vessels to disturb seals when hauled out. This 
impact is limited to dredging at Goodwin Sands as this is the only part of the study area where there are 
haul-out sites. The haul-out sites regularly used by seals at Goodwin Sands are located 2.5km or more 
away from the proposed dredge area (see Tables 10.10 and 10.13; Figures 10.7 and 10.9). The seal 
haul-out site located closest to the proposed dredge area (Figures 10.7 and 10.9), which had two harbour 
seal and one grey seal recorded during the ZSL August 2013 survey (Barker and Obregon, 2015), is a 
small temporary site which is infrequently exposed (see Figure 10.10). 
 
Figure 10.10 illustrates the exposure of sandbanks in and around the proposed dredging area during two 
spring-neap tides (28 days). This indicates that in the proposed dredge area and in close proximity 
(polygon 4 outlined on Figure 10.10) only a very small area is exposed for a very short period of time. 
 
The proposed dredge area has been designed to avoid intertidal areas (depth range of -6.1mCD to -
25mCD). In addition, the dredgers require a minimum water depth of 5m to operate. 
The response of seals to disturbance at haul-out site can range from increased alertness to moving into 
the water (Wilson, 2014). The potential impact on pupping groups can include temporary or permanent 
pup separation, disruption of suckling, energetic costs and energetic deficit to pups, physiological stress 
and sometimes enforced move to distant or suboptimal habitat. Potential impacts on moulting groups can 
include energy loss and stress, while impacts on other haul-out groups can cause loss of resting and 
digestion time and stress (Wilson, 2014). The potential impacts will be determined by the response of the 
seals, the duration and proximity of the disturbance to the seals. 
 
Studies on the distance of disturbance, on land or in the water, from hauled-out harbour seals have found 
that the closer the disturbance, the more likely seals are to move into the water. The estimated distance at 
which most seal movements into the water occur varies from study site and type of disturbance, but has 
been estimated at typically less than 100m (Wilson, 2014). For the grey seal, mothers responded by 
moving into the water more to boat speed than to distance, although movement into the water was 
generally observed to occur at distances of between 20 and 70m, with no detectable disturbance at 150m 
(Wilson, 2014; Strong and Morris, 2010). However, grey and harbour seals have also been reported to 
move into the water when vessels are at a distance of approximately 200m to 300m (Wilson, 2014). 
 
Due to the proximity of shipping channels and use of the Goodwin Sands area by fishing and recreational 
vessels, it is likely that seals hauled-out at the Goodwin Sands area are habituated to some extent to the 
noise and presence of vessels. Taking into account the distance of the proposed dredge area from 
regularly used haul-out sites (2.5km or more; Table 10.10) and the reported distances of disturbance of 
grey and harbour seals at haul-out sites (300m), the sensitivity of seals to dredging disturbance is 
considered to be low. This assessment of receptor sensitivity is considered precautionary, particularly for 
grey seals and grey seal pups because they were not recorded present on coastal sand banks, including 
Goodwin Sands, during the peak grey seal breeding season (December) in the Greater Thames Estuary 
(Barker, 2015). Therefore, the sensitivity for grey seal is considered low, even during the breeding season.  
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Figure 10.10  The area (hectare (ha)) and duration (hours) of sandbank exposure during two spring-neap tides 
(28 days) in and around the proposed dredging area (black outline) 
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The dredging activity is anticipated to take place between September and December in 2017, May to 
August in 2018 and April to July in 2019. Therefore, two of the three dredging periods will overlap with the 
breeding season (June to July) and moult (August to September) of harbour seals. The proposed dredging 
would be intermittent (i.e. approximately three hours of dredging on site with a five hour break) and 
temporary (i.e. three periods of four months’ duration over 2017-2019), and would not occur in close 
vicinity to seal breeding sites. On this basis, and given the existing level of potential disturbance from 
fishing and recreational activities in and around Goodwin Sands, the magnitude of the impact (i.e. 
increased disturbance from dredging) is considered to be low.  
 
Despite the high value of marine mammals, the overall significance of the potential disturbance to harbour 
seals and grey seals on haul-out sites at Goodwin Sands has been assessed to be minor adverse (not 
significant). This assessment of significance includes the potential disturbance on harbour seals during the 
breeding season and moulting period. 

10.5.4 Change or loss of seal haul-out sites at Goodwin Sands due to aggregate 
extraction 

Dredging could cause change or cause the loss of haul-out sites at Goodwin Sands by either direct habitat 
removal by the dredger and/or indirect habitat change due to sediment accretion and erosion following 
dredging. Concern about this impact was raised by consultees (see Table 10.4). 
  
There is evidence that both harbour and grey seals haul-out on Goodwin Sands (Barker, 2015). A change 
to or loss of the haul-out sites at Goodwin Sands could affect seals by reducing the habitat available for 
resting (e.g. between foraging activities), mating, temperature regulation, predator avoidance, and other 
social activity. Given that dredging could directly remove and, therefore, cause a loss of intertidal habitat, 
the haul-out sites are considered to have a medium to high sensitivity to this impact.    
 
To assess this impact, the potential magnitude of effects on haul-outs is considered in terms of: 
 

 Direct habitat loss magnitude due to aggregate removal at haul-out sites during dredging; and 
 Indirect habitat loss or change magnitude due to changes to sediment transport affecting 

sediment accretion and/or erosion at the haul-out sites after dredging.  
 
Direct habitat loss can be assessed in relation to the selected site of the proposed dredge area. As 
described in ES Section 2.2.2, the proposed dredge area has been selected taking into account various 
site criteria (e.g. resource availability, environmental sensitivities) and constraints (e.g. dredger operational 
constraints). The proposed dredge area has a depth range between -4.3m Chart Datum (CD) and -
25mCD (see Figure 2.2). This means that the proposed dredge area excludes any intertidal areas and, 
therefore, excludes any seal haul-outs. The proposed dredge area is situated approximately 2.5km or 
more away from the key seal haul-outs (see Figures 10.7 and 10.9). On this basis, dredging would have 
no magnitude of effect on haul-out habitat due to aggregate removal from intertidal areas. 
 
Indirect habitat loss can be assessed in relation to the numerical modelling predictions for sediment 
transport. These predictions suggest only small changes (i.e. less than 5mm/day) in the residual sediment 
transport and erosion/deposition patterns due to the proposed dredging ( ES Section 6.6.5) based on the 
small effects of the proposed dredging scheme on waves (ES Section 6.5.3) and tidal current velocities 
(ES Section 6.5.4). The changes in most locations show a reduction in predicted potential erosion within 
the proposed dredge area and a reduction of potential accretion in the deeper channel areas next to the 
proposed dredge area (ES Figure 6.34). The scale of these changes (i.e. less than 5mm/day) is predicted 
to be within the natural variations of bank morphological change at Goodwin Sands (ES Section 6.6.5). 
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On this basis, dredging would have a negligible magnitude of effect on haul-out habitat due to aggregate 
removal from intertidal areas. 
 
Despite the high value and sensitivity of haul-outs, there would be zero to negligible magnitude of effect 
on the intertidal areas at Goodwin Sands and, therefore, the overall significance of the potential loss of or 
change to haul-out sites at Goodwin Sands has been assessed to be negligible. 

10.5.5 Reduced marine mammal vision and prey detection and hunting due to 
increases in suspended sediment generated by dredging activities 

Dredging can release sediment into the water surrounding the dredging activity. The suspended sediment 
forms a plume that dilutes and disperses in the water. The sediment in the plume changes the optical 
properties of the affected water and changes how light is scattered and transmitted through the affected 
water. The sediment particles create turbid conditions by interfering with the passage of light through 
water and, therefore, reduce the clarity and transparency of the affected water.    
 
Turbid water conditions could affect the visual ability of the marine mammals present in the study area 
and, therefore, affect their behaviour including, in particular, their ability to detect and hunt for prey. 
 
To assess this impact, potential impacts on water turbidity and marine mammal foraging have been based 
on quantified concentrations, spatial distributions and sediment properties of the suspended sediment 
plumes generated at and around South Goodwin Sands by the proposed scheme. It is acknowledged that 
suspended sediment concentrations are not a directly equivalent measurement of turbidity, but can be 
used conservatively as an indicator of potential change and impact. As noted by IADC (2015), “For a 
specific location and specific sediment properties, simultaneously measuring turbidity and TSS will 
normally result in a good correlation between TSS and turbidity”.  
 
Potential impacts to suspended sediment concentrations during have been the subject of a series of 
detailed studies involving numerical modelling (see ES Section 6 – Coastal Processes and 
Hydrodynamics and Appendix 6.3- Goodwin Sands Aggregate Dredging Coastal Impact Study and 
EIA – Sediment Dispersion Modelling). As described in ES Section 6.5, sediment dispersion modelling 
has generated two maps showing the footprints of suspended sediment concentration increases 
associated with the proposed scheme at intervals of 10mg/l, 20mg/l and 50mg/l for mud (i.e. particles less 
than 0.063mm in size) and sand (i.e. particles between 0.063mm and 0.25mm in size) (Figures 6.20 and 
6.21). For mud, all three of these concentration increases are aligned with the western perimeter of the 
proposed dredge area at South Goodwin Sands and indicate rapid dispersion of the plume. The 10mg/l 
and 20mg/l footprints extend up to 1.5km and 1km respectively from the eastern boundary of the proposed 
dredge area, whereas the 50mg/l footprint is aligned closely with the proposed dredge area.  
 
For sand, the 10mg/l footprint extends 1.5-2km from the northern and eastern boundaries of the proposed 
dredge area, and less distance from the southern and western boundaries of the proposed dredge area. 
The 20mg/l footprint shows a similar dispersion pattern extends 1-1.3km from the northern and eastern 
boundaries of the proposed dredge area. The 50mg/l footprint extends less than 500m from the proposed 
dredge area.  
 
To put the effects of dredging in perspective (i.e. increases of 10-50mg/l), the suspended sediment 
concentrations generated by the proposed scheme significantly elevate (i.e. potentially doubles the 
magnitude) normal background conditions (i.e. 2-64mg/l; HR Wallingford, 2002), but are well within (i.e. a 
quarter of the magnitude) of extreme background conditions (i.e. storm events) (i.e. 200mg/l; HR 
Wallingford, 1989) (see ES Section 6.5.8). However, temporally, the three four month durations of 



 
O p e n  

 
 

16 May 2016 VOLUME II  I&BPB2107R001D01 251  

 

 

dredging activities may generate elevated suspended sediment concentrations for periods that are longer 
than seasonal variations and/or associated natural variations (i.e. storm events).  
 
The spatially more widespread distribution of sand (compared to mud) reflects the much larger release 
rate of sand from dredging (126kg/s compared to the mud release rate of 8.2kg/s), which reflects the 
much larger proportion of sand in the proposed dredge area (i.e. 99.7% sand, 0.2% gravel and 0.1% mud) 
(see ES Section 6.5.5).  
 
The dominance of sand as the suspended sediment has important implications for the resulting water 
turbidity and diver visibility. Different particles have different optical properties (depending on variables 
such as particle shape, size, refractive index, colour and absorption spectra) influencing how light is 
scattered and transmitted through the affected water. In summary, coarser and reflective particles (e.g. 
sand) interfere with the passage of light less than finer and opaque particles (e.g. mud). Since the 
suspended sediment plumes will largely comprise sand, they will have comparatively less impact on 
turbidity and marine mammal vision than if the suspended sediment plumes will largely comprise mud.  
 
On the basis of the above, it is concluded that the magnitude of the suspended sediment concentration 
changes associated with the proposed scheme – and the impact they will have on water turbidity and 
marine mammal visibility - will be above the natural variations associated with normal conditions but well 
within extreme conditions and, therefore, will be moderate within the 50mg/l footprints and minor within the 
10mg/l and 20mg/l footprints, and negligible beyond the footprints (Figures 6.20 and 6.21). The 
magnitude of the impact will be limited in durations to the three periods of four months of the proposed 
dredging activities over 2017 to 2019, and limited in spatial extent to the footprints in and around the 
proposed dredge area at South Goodwin Sands. 
 
In terms of marine mammal sensitivity to turbid conditions, there is little evidence to show that turbidity 
affects cetaceans and pinnipeds significantly. A recent research paper by Todd et al. (2014) reported: 
 

 Cetaceans often inhabit turbid environments use sonar to sense the environment around them 
and detect prey and there is no evidence in published literature that turbidity affects cetaceans 
directly; 

 Pinnipeds do not use sonar for prey detection and evidence in published literature suggests that 
although their vision is affected by turbidity, they reside in turbid water areas which suggests that 
they use their other senses instead of, or in combination with, vision to detect prey and hunt; and 

 Pinnipeds do not rely on vison and evidence in published literature has noted that blindness does 
not affect their ability to survive or forage for prey.  

 
Todd et al. (2014) summarised “…increased turbidity, as a result of dredging, is unlikely to have a 
substantial direct impact on marine mammals that often inhabit naturally turbid or dark environments…this 
is likely because other senses are utilized, and vision is not relied upon solely”. On this basis, it is 
considered that the marine mammals in the study area have a low sensitivity to turbidity caused by 
dredging.  
 
Despite the high value of the marine mammal receptors, their low sensitivity to turbidity and the 
intermittent and temporary nature of a negligible magnitude of turbidity means that the significance of the 
impact of marine mammals would be negligible. 

10.5.6 Reduced prey availability for marine mammals due to benthic species 
removed by dredging activities 

Dredging removes the sea bed substrate and the benthic species associated with the substrate. By 
removing these species, dredging has the potential to reduce prey availability for the marine mammals in 
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proposed dredge area at Goodwin Sands. In particular, dredging has the potential to remove several fish 
species, including sandeel, pouting, weever fish, goby, plaice and common squid (Section 9 – Fish 
Ecology), which could be prey items for harbour seals that have been recorded diving (an indicator of 
foraging) in the proposed dredge area (ZSL, 2016).  
 
Potential impacts on marine mammals’ prey species have been assessed in ES Section 9, which 
determined that:  
 

 During the dredging process, there could be potential for fish, fish larvae and fish eggs to be 
directly taken into the draghead, resulting in injury or mortality. However, this has been 
determined as of negligible significance for adult fish (excluding sandeels) and minor adverse (not 
significant) for fish eggs and larvae (including herring eggs). The impact of direct loss of sandeels 
could be moderate adverse at the scale of the proposed dredging area and minor adverse (not 
significant) at a population scale.  

 The potential impact of disturbance to the seabed habitat for all fish species (including sandeels 
habitat and herring spawning grounds) would be minor adverse and therefore not significant.  

 Any changes in water quality due to sediment suspension would not result in any significant 
impact to fish and fish larvae. 

 Any smothering of fish species and eggs (including any herring spawning grounds) would be of 
negligible significance. 

 The predicted impact of noise and vibration on fish species would be minor adverse (not 
significant. In addition, it is anticipated that the potential impact ranges for disturbance for prey 
species would be less than or equal to the estimated potential impact ranges of disturbance for 
marine mammals. 

 That any indirect effects on fish related to loss of prey species resulting from dredging would be of 
negligible significance.  

 
Diet analysis suggests that marine mammals take a range of different prey species and although they may 
have preference for a type of prey, their diet seems to be determined largely by availability (see Section 
10.4.2 for harbour porpoise diet overview, Section 10.4.3 for harbour seal diet overview and Section 
10.4.4 for grey seal diet overview). Given that the diet of marine mammals is varied and they are able to 
forage in other areas, their sensitivity to changes in prey availability is considered to be low.  
 
Taking into account the relatively localised and small area of the proposed dredge area (3.9km2), there 
would be a low impact magnitude.  
 
Despite the high value of the marine mammal receptors, their low sensitivity to a limited reduction in prey 
availability and the low magnitude of prey loss due to dredging means that the significance of the impact 
of marine mammals would be minor adverse (not significant). 

10.6 Mitigation and Residual Impacts 

Although the assessed impacts are concluded to be minor adverse or negligible, a precautionary 
approach to mitigation is proposed in recognition of the marine mammals’ high receptor value. This 
precautionary approach is moderated by a degree of flexibility which allows for a reduction in mitigation 
effort on the basis of experience gained during the first and/or second dredging periods that can be 
applied during the second and/or third dredging periods. 



 
O p e n  

 
 

16 May 2016 VOLUME II  I&BPB2107R001D01 253  

 

 

10.6.1 Visual Monitoring of Marine Mammals 

It is proposed that the dredger(s) will have a suitably trained person on board to undertake visual 
monitoring for marine mammals around the vessel during dredging.  The person on board will alert the 
crew if there is any potential risk of a collision, so that, where possible, suitable actions can be taken (e.g. 
reducing speed, not intercepting the animal’s travel path or approaching the animal head on, stopping 
works, alerting other vessels), if required, to avoid any collisions or risk of injury to marine mammals.  
Initially, it is proposed that the dredger(s) will have a person on board for the first dredging period from 
September to December in 2017.  During and after the first season, the visual monitoring records (e.g. 
marine mammal recording forms) will be reviewed to determine if the dredger(s) need a person on board 
during the second and third dredged periods, and whether any additional mitigation is required. 

10.6.2 Maintaining of pre-determined distances from haul-out sites 

It is also proposed that the dredger(s) would avoid seal haul-out sites at Goodwin Sands at low tide by 
maintaining a minimum distance of 500m between the dredger(s) and the sandbank when seals are 
hauled-out. This would reduce the potential for seals to be disturbed by the dredger(s) and move 
reactively into the water, which could present a risk of collision and potential injury and death.  In addition, 
it is proposed that the dredger(s) would avoid seal haul-out sites at Goodwin Sands during the harbour 
seal breeding season (June to July) and the harbour seal moult period (August)by maintaining a minimum 
distance of 1km between the dredger(s) and the sandbank when seals are hauled-out.  It is envisaged that 
these minimum distances would be easy to maintain and would not compromise the efficiency of dredging 
activities because the proposed dredge area is more than 1km distant from the haul-out sites.   
 
The dredger(s) will have a suitable trained person on board (as identified in Section 10.6.1) who will 
visually monitor any reaction or disturbance of seals at haul-out sites, including the type of reaction, 
number of animals and distance from the vessel. The visual monitoring records will help to determine if the 
proposed minimum distance of 500m and/or 1km between the dredger(s) and hauled-out seals is 
adequate. The observations would also provide valuable information on the reactions of seals to dredging 
vessels and dredging activities. 

10.7 Within-Project Cumulative Impacts 

There are not anticipated to be any within-project cumulative impacts for marine mammals associated with 
the proposed dredging activity. 
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10.7.1 Summary of impacts  

Table 10.14  Summary of impacts for marine mammals 

Environmental 
Parameter 

Investigation Impact Description Receptor Impact 
Significance 

Mitigation Residual Impact 

Marine Mammals  
Desk-based 
assessment 

Increased risk of marine 
mammal injury and 
behavioural change due to 
underwater noise generated 
by dredging activities 

Marine 
Mammals 

Minor adverse No mitigation proposed Minor adverse 

Marine Mammals 
Desk-based 
assessment 

Increased risk of marine 
mammals injury or death 
due to vessel strikes 
associated with dredger 
movements 

Marine 
Mammals 

Negligible Visualmonitoring of marine mammals Negligible 

Marine Mammals 
Desk-based 
assessment 

Increased disturbance to 
seals at haul-out sites at 
Goodwin Sands due to 
presence of dredgers  

Harbour and 
grey seals 

Minor adverse  Pre-determined distances from haul-out sites Negligible  

Marine Mammals 
Desk-based 
assessment 

Change or loss of seal haul-
out sites at Goodwin Sands 
due to aggregate extraction  

Harbour and 
grey seals 

Negligible No mitigation proposed Negligible 

Marine Mammals 
Desk-based 
assessment 

Reduced marine mammal 
vision and prey detection 
and hunting due to increases 
in suspended sediment 
generated by dredging 
activities  

Marine 
Mammals 

Negligible No mitigation proposed Negligible 

Marine Mammals 
Desk-based 
assessment 

Reduced prey availability for 
marine mammals due to 
benthic species removed by 
dredging activities 

Marine 
Mammals 

Minor adverse  No mitigation proposed  Minor adverse 
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11 Ornithology 

11.1 Introduction  

This section of the Environmental Statement (ES) describes the existing baseline for ornithology and assesses 
the potential impacts of the proposed scheme on birds and their habitats and resources.   
 
Based on the findings of the Environmental Scoping Report (ESR) (DHB, 2015) the Marine Management 
Organisation’s (MMO) scoping opinion and stakeholder consultation, the following potential impacts of the 
proposed scheme on ornithology are assessed: 
 

 Disturbance to birds through vessel noise during dredging; 
 Disturbance to birds through increased vessel movements during dredging; 
 Loss of food resource as a result of dredging; 
 Impact on bird supporting habitat associated with changes in hydrodynamics and coastal processes; 

and 
 Impact of the suspended sediment plume on foraging success. 

11.2 Methodology and EIA 

11.2.1 Study area 

The study area for ornithology covers areas which could be affected by the proposed dredging scheme and 
Secondary Impact Zone (SIZ) derived from numerical modelling of the dredging induced sediment plume (as 
shown on Figure 11.1), and coastal designated sites where birds potentially forage (based on mean maximum 
foraging ranges for seabird species). 

11.2.2 Data sources 

Key data sources used in characterising the baseline conditions of the study area include: 
 

 Joint Nature Conservation Council (JNCC) Seabirds at Sea (SAS) data: 1980 – 2011; 
 European Seabirds at Sea (ESAS) data: 1980 – 2011; 
 Joint Nature Conservation Committee (JNCC) boat and aerial survey data for red throated diver: 2001 

– 2006 (O' Brien et al, 2012); and 
 Ocean Biogeographic Information System - Spatial Ecological Analysis of Megavertebrate Populations 

(OBIS-SEAMAP). 

The potential for impacts on birds has been assumed from the presence or absence of birds based on the 
above data sources. Key species have been identified based on presence/absence data and subject to a 
sensitivity assessment to assess potential impacts. Population numbers and seasonality has not been taken 
into account as this level of detail has not been necessary to assess potential impacts (see Section 11.5). 

11.2.3 EIA methodology 

Assessment Criteria 

The general assessment criteria described in Section 3 - Legislation, Planning and Policy Context & EIA 
Process has been adapted to be specific to ornithology, as set out in the following tables.   
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Sensitivity of the receptor 

The sensitivity of the receptor for each impact is characterised as one of four levels, high, medium, low or 
negligible.  The description of each level for ornithology is given in Table 11.1 below. 

Table 11.1  Sensitivity of ornithology receptor 

Sensitivity Description 

High The bird species or habitat used by birds has a limited capacity or no capacity to accommodate the changes or 
influences, resulting in a national or international population level decline with very low, or long term (>25 years), 
potential to recover. 

Medium The bird species or habitat used by birds has a limited capacity to accommodate the changes or influences, 
resulting in a national or regional population level decline but with a moderate, or medium term (>5 years), 
potential to recover. 

Low The bird species or habitat used by birds has a moderate capacity to accommodate the changes or influences. 
There is unlikely to be a decline in population at a regional level and good potential to recover from any effect (for 
example displacement through temporary disturbance or localised loss of food resource). 

Negligible The bird species or habitat used by birds is generally tolerant of, and can accommodate, the changes or 
influences. Receptor has a high potential to recover from effects. 

 

Value of the receptor 

In addition to sensitivity, the value of the receptor forms an important element within the assessment. The 
value of a receptor is determined based on geographical context (e.g. international, national, regional; see 
Table 11.2 below) and conservation designations.  
 
It is important to understand that high value and high sensitivity are not necessarily linked within a particular 
impact. A receptor could be of high value (e.g. Annex I habitat) but have a low or negligible physical / 
ecological sensitivity to an effect. Similarly, low value does not equate to low sensitivity and is judged on a 
receptor by receptor basis. 
 
Definitions of the value levels are given in Table 11.2 below. 

Table 11.2 Value levels in relation to ornithology 

Value Description 

High 
The species or assemblage of birds is of high importance and rarity that is national and/or international in 
scale (e.g. birds within or attributed to designated sites such as SSSI, SPA and Ramsar), and has limited 
potential for substitution / replacement.  

Medium 
The species or assemblage of birds is of medium importance and rarity that is regional in scale and has 
limited potential for substitution / replacement. 

Low 
The species or assemblage of birds is very common, is of low to medium importance and rarity, and 
potentially can be substituted / replaced.  

Negligible 
Receptor characteristics do not make a significant contribution to local character or distinctiveness, and are of 
very low importance and rarity, are not designated, and are easily substituted / replaced. 

 

Magnitude and Probability of Effect 

The magnitude of an effect is typically defined by four factors: 
 

 Extent – the area over which an effect occurs (i.e. local, regional, national and international); 
 Duration – the time for which the effect occurs (i.e. part or all of the project duration or longer 

(temporary or permanent)); 
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 Frequency – how often the effect occurs (i.e. does it only occur once or regularly throughout the 
project and potentially beyond); and 

 Severity – the degree of change relative to existing environmental conditions. 
 
The criteria used to assign the level of magnitude of an effect, with specific regard to ornithological receptors 
are set out in Table 11.3 below.  

Table 11.3 Magnitude of effect in relation to ornithology 

Magnitude Description 

High 

Substantial, long term loss or displacement of birds from a large area and at a level that will adversely affect the 
population of the species at an international or national level or affect the condition of a nationally or internationally 
designated site. Substantial permanent or long term (>25 years) loss of, or damage to key supporting habitat.   

Permanent or long term / irreplaceable change. 

Likely to occur. 

Medium 

Minor or medium term loss or displacement of birds from a large area and at a level that could temporarily affect the 
population of the species at a local level. Minor or medium term (>5 years) loss of, or damage to key supporting 
habitat.    

Medium-term, though reversible change or short term but occurring regularly. 

Likely to occur. 

Low 

Very minor short term (<1 year) loss or displacement of birds from a small area at a level that could affect individual 
birds but is unlikely to affect the population of the species at a local or national level. Very minor or short term loss 
of, or damage to key supporting habitat. 

Short -term reversible change occurring once during the project.  

Could possibly occur. 

Negligible 

Temporary or intermittent very minor displacement of birds from a small area at a level that is unlikely to affect 
individual birds and will not impact on the population of the species at a local or national level. Very minor reversible 
damage of key supporting habitat. 

Short-term, intermittent and reversible change.  

Unlikely to occur. 

 
The likelihood of an effect occurring (i.e. an effect-receptor interaction) has also been considered in the 
assessment process; capturing the probability that the effect will occur and also the probability that the 
receptor will be present.  For example, the magnitude of the effect and the sensitivity of the receptor may have 
been established, and it may be highly probable that the effect will occur; however, the probability that the 
receptor will be present at the same time is a further consideration. The probability of an effect occurring is 
presented within the text of the assessment for each receptor. 
 

Significance 

The significance of an impact is determined by combining the predicted magnitude of the effect with the 
sensitivity and/or value of the receptor; as defined in Table 3.5 in Section 3.5.8.  

11.3 Consultation 

An ESR was submitted to the MMO in September 2015. In addition the ESR was sent to Kent Wildlife Trust 
(KWT) for comment, and the RSPB and Kent Ornithological Society were consulted on the proposed scheme 
via a consultation letter. A summary of the consultation responses relevant to ornithology is provided in Table 
11.4. No response was received from Kent Ornithological Society.  
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Table 11.4 Summary of scoping responses in relation to ornithology 
Consultee(s)  Date Comments Response/where addressed in the 

ES 
MMO Scoping 
Opinion 

25/09/2015 Section 12 states that a number of designated 
coastal sites within the study area have 
ornithological interest features. It is unclear within 
the Scoping Report how Special Protected Areas 
(SPAs) will be screened into the EIA. It is common 
practice to use the mean max foraging ranges 
presented in Thaxter et al. (2012). The presence of 
an extraction area within the foraging range of an 
SPA bird will provide justification to screen the 
SPA into a test of likely significant effect (LSE) 
under the Habitats Regulations Assessment. 
Thaxter et al. (2012) must therefore be employed 
to robustly screen whether any SPAs could be 
affected. 

Mean max foraging ranges as 
presented in the Thaxter paper 
(Thaxter et al, 2012) are only 
applicable for breeding seabirds that 
could be foraging from the nest. The 
SPAs in closest proximity to the 
Goodwin Sands and proposed 
dredge area are designated for 
overwintering birds.  
 
Section 11.7.1 fully details how 
impacts on SPAs have been 
assessed.  

Kent Wildlife Trust 
response to scoping 
report 

20/10/2015 Kent Wildlife Trust is concerned that modelling 
cannot accurately predict direct and indirect 
impacts on a complex, interrelated system such as 
the Goodwin Sands and its surrounding area. We 
are also concerned that the modelling proposed in 
the scoping report is too narrow in focus- it does 
not appear to extend as far as Sandwich and 
Pegwell Bay and we would like this to be scoped 
into the modelling work. We are concerned that 
there may be unpredicted negative impacts upon 
this site of complex mosaics of coastal habitats 
and internationally important bird populations. 
Sandwich and Pegwell Bay is managed by Kent 
Wildlife Trust, is of national and international 
importance for its nature conservation value and 
has protected site status (SPA, SAC, Ramsar, 
NNR, SSSI).  

The modelling carried out follows 
established practice for aggregate 
dredging schemes and the scope 
was proposed in the ESR and 
agreed with the MMO in advance.  
 
Full details of the modelling can be 
found in Section 6 - Coastal 
Processes and Hydrodynamics.  
 
The zone of influence of physical 
changes predicted from the 
modelling studies is shown relative to 
Sandwich and Pegwell Bay in 
Section 5 – Nature Conservation 
Designations. This site (and all 
other coastal designated sites) are 
well outside the predicted zone of 
influence. As such no impacts on 
coastal habitats are predicted.  
 
Coastal SPA, Ramsar and SSSIs are 
considered in Section 11.7.1.  
 
Indirect impact on coastal birds is 
considered in Section 11.8.4.  

RSPB 18/01/2016 RSPB stated that they had no comment regarding 
the proposed aggregate dredge. 

No response required. 

 

Requirement for Habitats Regulations Assessment  

Screening for Likely Significant Effect (LSE) was undertaken as part of the EIA scoping phase, with the results 
presented in the Scoping Report. This assessment reached the preliminary conclusion that the proposed 
scheme would not have a LSE on the conservation interest of internationally designated sites and that a HRA 
would not need to be undertaken. 
 
In response to comments received from Natural England as part of the MMO scoping response (see Table 
11.3) a Discretionary Advice Service (DAS) request was submitted to Natural England in December 2015. This 
request set out the detailed information required to show that there would be no impact of the proposed 
aggregate dredging on the interest of the Outer Thames SPA or birds attributed to the surrounding coastal 
SPAs. A response from Natural England was received on 21st January 2016 to confirm their agreement that a 
Habitats Regulations Assessment was not required for the proposed scheme. Natural England’s full response 
to the DAS request is provided in Appendix 5.1.  
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11.4 Baseline Environment 

Goodwin Sands is an area of sandbank habitats that support a diversity of benthic species including blue 
mussel (Mytilus edulis) and Ross worm (Sabellaria spinulosa) as well as fish species including thornback 
ray (Raja clavata), sandeel (Ammodytes tobianus) and sprat (Sprattus sprattus), which are important prey 
species for seabirds (Balanced Seas, 2011). The sandbank habitats are thought to act as a nursery 
ground for species including smooth-hound (Mustelus mustelus), whiting (Merlangius merlangus), 
mackerel (Scomber scombrus) and bass (Dicentrarchus labrax) and are within the foraging ranges of 
black legged kittiwake (Rissa tridactyla) and great cormorant (Phalacrocorax carbo), and seasonal 
foraging ranges of breeding fulmar (Fulmarus glacialis) and gannet (Morus bassanus) (Balanced Seas, 
2011). 
 
Data from the JNCC Seabirds at Sea (SAS) database show the following species of seabird have been 
recorded within the study area:  
 

 Common gull (Larus canus); 
 Fulmar; 
 Gannet; 
 Greater black-backed gull (Larus marinus); 
 Great cormorant; 
 Guillemot (Uria aalge); 
 Herring gull (Larus argentatus); 
 Kittiwake; 
 Lesser black-backed gull (Larus fuscus); 
 Mediterranean gull (Ichthyaetus melanocephalus); 
 Sandwich tern (Thalasseus sandvicensis); 
 Razorbill (Alca torca); and 
 Red throated diver (Gavia stellata). 

11.4.1 Designated sites 

This section focusses on sites to protect marine and coastal bird species (i.e. Special Protection Areas 
(SPAs) and Ramsar sites) and sites with bird interest features (i.e. Sites of Special Scientific Interest 
(SSSIs)). Further detail on these designated sites is presented in Section 5 - Nature Conservation 
Designations. 
 
The proposed dredge area is approximately 7.1km from the nearest coastal SPA and Ramsar site (the 
Thanet Coast and Sandwich Bay SPA and Ramsar site), 7.1km from the nearest SSSI (Thanet Coast 
SSSI) and 19.1km from the nearest marine SPA (the Outer Thames SPA).  
 
Thanet Coast and Sandwich Bay SPA and Ramsar site 
 
The Thanet Coast and Sandwich Bay SPA is designated for internationally important overwintering 
populations of the following species: 
 

 Ruddy turnstone (Arenaria interpres);  
 European golden plover (Pluvialis apricaria); and  
 Breeding little tern (Sterna albifrons).  
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The Ramsar site is also designated for these species and for the following nationally important wintering 
populations of wader species:  
 

 Ringed plover (Charadrius hiaticula);  
 Grey plover (Pluvialis squatarola); and  
 Sanderling (Calidris alba).  

 
Small wader species forage in the intertidal area of the shore for insects, crustaceans and molluscs. 
Supporting habitat includes rocky shore, sand dune, maritime grassland, saltmarsh, grazing marsh and 
estuarine areas. The boundary of the Thanet Coast and Sandwich Bay SPA and Ramsar site follows the 
coast to cover these areas of suitable supporting habitat.  
 
Numbers of ruddy turnstone have declined over the past five years and counts of the species at Thanet 
were 227 for the winter of 2013/14 down from 407 for the winter of 2012/13 and numbers of 410+ for the 
preceding five years (Holt et al., 2015). This is in line with the trend for turnstone across Great Britain 
which has seen a rise in numbers since the mid-1970s with a peak in the late 1980s, and gradual decline 
in numbers since (Holt et al., 2015).  
 
The European golden plover has seen similar declines in the wintering population at Thanet and across 
the UK. The reason for the decline is not known but is thought to be due to a wider impact on the 
distribution of wader species in the UK as a result of climate change (RSPB, 2001), with wintering 
populations of grey plover showing a similar trend (Holt et al, 2015). The long term trend for sanderling in 
the UK has remained positive with population numbers showing a steady increase since the mid-1970s 
(Holt et al., 2015). 
 
Wetland Bird Survey (WeBS) data shows that little tern has not been recorded breeding at the Thanet 
Coast and Sandwich Bay SPA since 1994 when a population of 12 was recorded at Thanet (Holt et al., 
2015).  
 

The Outer Thames SPA 
 
This SPA is currently designated for overwintering populations of red throated diver. Red throated divers 
are known to forage extensively in the North Sea during the winter months and the Outer Thames SPA 
was designated in 2010 to protect the areas of highest diver density. Red throated divers feed on small or 
medium sized fish including herring, sprat and sandeel. They forage by diving from the surface of the 
water with dive depths recorded from 2 - 9m (del Hoyo et al, 1992). Red throated divers are known to be 
prone to entanglement in fishing nets and easily disturbed by shipping or displaced by marine 
developments such as offshore  windfarms (O' Brien et al, 2012) (Natural England, 2013). Red-throated 
divers are known to have a high sensitivity to disturbance and loss of natural food resource (i.e. sandeel, 
sprat, herring), (JNCC, 2015b). 
 
At designation the Outer Thames SPA supported a wintering population of 6,466 individuals (Natural 
England, 2013). Since designation further survey work has shown a higher population of birds using the 
site. It is thought that the difference in population number is due to advancement in high definition camera 
survey techniques which have enabled a more accurate population count to be undertaken, rather than an 
increase in the overwintering population size (Natural England, 2013). Natural England is in the process of 
updating the Regulation 35 advice for this site; the revised advice is expected in 2016. 
 
The boundary for the SPA was set using the mean maximum curvature approach (O' Brien et al, 2012). 
This method captures the areas that show highest density use by red throated diver during the winter 



 
 

16 May 2016 VOLUME II  I&BPB2107R001D01 262  

 

 

months (October to March) when they are recorded foraging in the North Sea. The maximum curvature 
method identifies the point where there is a change in the relationship between cumulative area and 
cumulative number of birds (i.e. the point beyond which disproportionately large areas are required to 
support the same number of birds). From this, a density threshold was given which was used to delineate 
the boundary of the SPA. 
 
The density threshold for delineating the SPA boundary of the Outer Thames Estuary SPA was 0.618 
birds per km2. The data presented in the paper shows that, whilst red throated diver have been recorded 
in the vicinity of the proposed dredge area at Goodwin Sands, the density of use was below the density 
threshold for inclusion within the SPA boundary, being between 0.215 birds per km2

 and 0.617 birds per 
km2. 
 
The Conservation Objectives set out in the Regulation 35 package for the Outer Thames Estuary SPA 
state that: 
 

Subject to natural change, maintain or enhance the red-throated diver population [of the Outer 
Thames Estuary SPA] and its supporting habitats in favourable condition. 

 
The area of lower density use of red throated diver around the Goodwin Sands has been excluded from 
the SPA boundary and population estimate for the site. Data obtained from the Seabirds at Sea (SAS) 
database shows very low numbers of red throated diver recorded in the study area. Given the low 
numbers of red throated diver, and exclusion of the area from the SPA boundary, it is considered that the 
Goodwin Sands area does not provide supporting habitat for the Outer Thames SPA. For this reason, 
Outer Thames SPA is not considered as a potential receptor to the impacts assessed in Section 11.5.  
 

Proposed extension to the Outer Thames Estuary SPA 
 
On the 21st January 2016 Natural England launched a public consultation for the inclusion of additional 
species listed on Annex 1 of the Birds Directive to be designated as part of the Outer Thames SPA. This 
extension to the existing SPA will offer new protection for little tern and common tern foraging areas, 
thereby enhancing the protection already afforded to their feeding and nesting areas in the adjacent 
coastal SPAs (i.e. Foulness SPA, Breydon Water SPA and Minsmere to Walberswick SPA) (Natural 
England, 2016). Whilst these species are not yet formally included as part of the SPA, it is Government 
policy to consider them as part of the SPA from the point of consultation.  
 
This proposed inclusion of tern species within the existing SPA boundary is based on predicted foraging 
ranges of these species from the coastal SPAs listed above. The overall boundary of the Outer Thames 
Estuary SPA remains largely unchanged however some nearshore areas around the coastal breeding 
sites are proposed as an extension to the existing boundary. The proposed boundary extensions are at 
the northern extent of the SPA boundary and do not extend towards the proposed dredge area at 
Goodwin Sands. The tern foraging ranges that the extensions are based on do not overlap with study 
area.  For this reason, tern within the Outer Thames Estuary proposed SPA (pSPA) are not considered as 
potential receptors to the impacts assessed in Section 11.5. 

 
Other Coastal SPAs 
 
There are two other coastal SPAs (i.e. The Swale SPA and Dungeness to Pett Level SPA) designated for 
breeding bird species, which are situated at 35km and 43km respectively from the proposed dredge area 
at Goodwin Sands. These SPAs have been included in this assessment as it is known that breeding birds 
can have extensive foraging ranges when provisioning at the nest sites. Birds attributed to an SPA 
designated for breeding birds could forage at a considerable distance from the site boundary. Even though 
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the birds are outside of the designated site boundary any potential direct impact on the foraging birds or 
indirect impact on their food source could affect the breeding population of the SPA and therefore the site 
condition of that SPA.  
 
Thaxter et al (2012) present a review of studies to give estimated foraging ranges for 25 species of UK 
breeding seabirds. The maximum foraging ranges presented by Thaxter et al (2012) have been used to 
consider whether breeding birds attributed to coastal SPAs that are outside of the study area could be 
foraging within the study area and, therefore, potentially affected by the proposed scheme.  
 
The Swale SPA is situated approximately 35km from the Goodwin Sands proposed dredge area. 
Designated bird species present during the breeding season are avocet, marsh harrier and Mediterranean 
gull. Marsh harrier and avocet do not forage at sea and the Mediterranean gull has a foraging range of 
20km from the breeding ground. There is no overlap of the foraging ranges with the proposed dredge area 
at Goodwin Sands and, therefore, no potential pathway for impact on the Swale SPA. For this reason, the 
Swale SPA is not considered as a potential receptor to the impacts assessed in Section 11.5. 
 
Dungeness to Pett Level SPA is situated approximately 43km from the proposed dredge area at Goodwin 
Sands and is designated  for a number of bird species including breeding populations of little tern, 
common tern, and Mediterranean gull. Thaxter et al (2012) records the maximum foraging range of these 
species to be 11km, 30km and 20km respectively from their breeding ground. Using these foraging ranges 
there is no overlap of birds attributed to the Dungeness to Pett Level SPA with the proposed dredge area 
at Goodwin Sands and, therefore, no potential pathway for impact on the Dungeness to Pett Level SPA. 
For this reason, the Dungeness to Pett Level SPA is not considered as a potential receptor to the impacts 
assessed in Section 11.5. 
 
It is also of note that gannet have been recorded within the vicinity of the proposed dredge area at 
Goodwin Sands. Breeding gannet have extensive foraging ranges with an average of 92.5km and a 
maximum recorded distance of 590km from the nest site (Thaxter et al, 2012). Gannet forage on small fish 
species on the surface of the water, often plunge diving to catch their prey. They are also known to 
scavenge for discards alongside fishing vessels (JNCC, 2015c). The only recorded breeding colony of 
gannet in England is at Bempton Cliffs SPA in Humberside, this colony is approximately 345km from the 
proposed dredge area at Goodwin Sands. As the proposed dredge area is within the maximum foraging 
range for gannet from Bempton Cliffs SPA there is potential that recorded birds could be foraging from the 
breeding colony within this SPA. It is more likely, however, that they are migrating south from colonies 
following the end of the breeding season (August to September) (RSPB, 2015a). All gannet breeding 
colonies in the UK are designated as SPAs and any gannets recorded in UK waters are likely to be 
attributed to an SPA population. The ESAS data shows that gannet are only occasionally recorded within 
the study area. For this reason, gannet breeding colony SPAs are not considered as potential receptors to 
the impacts assessed in Section 11.5.  

 
Thanet Coast SSSI 
 
The Thanet Coast SSSI is the national designation that underpins a large part of the Thanet Coast and 
Sandwich Bay SPA. The ornithological interest in this site is the same as that for the SPA and Ramsar 
site:  
 

 Ruddy turnstone; 
 Sanderling;  
 Grey plover; 
 European ringed plover; and  
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 Little tern. 
 
These species are supported by the predominantly rocky intertidal reef habitats within the site. 
 

Sandwich Bay to Hacklinge Marshes SSSI 
 
This SSSI in part underpins the Thanet Coast and Sandwich Bay SPA and Ramsar site. The ornithological 
interest of the site consists of nationally important populations of wintering waders and wildfowl including:  
 

 Dunlin (Calidris alpina);  
 Oystercatcher (Haematopus ostralagus);  
 Curlew (Numenius arquata); and  
 Redshank (Tringa totanus).  

 
These species are supported by the mudflat, saltmarsh and grazing marsh habitats within the site. 

 
Dover to Kingsdown Cliffs SSSI 
 
This site is designated for its geological interest along with the flora and fauna it supports. Ornithological 
interest at the site includes cliff breeding seabird species such as: 
 

 Kittiwake (Rissa tridactlya);  
 Fulmar (Fulmarus glacialis); and 
 Lesser black backed gulls (Larus fuscus).  

 
When the site was notified it was the only site in Kent where populations of breeding kittiwake had been 
recorded (Natural England, 1987). Recent condition reporting on the SSSI units from Natural England 
does not provide any indication on population numbers for the ornithological interest (Natural England, 
2016). 
 
Populations of lesser black backed gull and kittiwake have shown a gradual decline across the UK 
populations since the late 1990s (Holt et al, 2015). This is a trend that has been seen across all UK 
breeding populations of gull with the exception of Mediterranean gull. It is thought that this decline is due 
to climate change impacts affecting the distribution of their preferred sandeel prey (RSPB, 2015b) 
(Boulcott et al, 2007). Lesser black backed gull and kittiwake forage at the surface of the water feeding on 
shoals of small fish, they are also known to forage alongside fishing vessels for discards (JNCC, 2015d). 
 
Fulmar have also seen a decline in UK population since the mid-1970s. Fulmar feed at sea on a variety of 
foods from small fish and crustaceans to offal and discards from fishing vessels (JNCC, 2015e). The 
decline in population is thought to be attributed to a combination of reduction in the white fish fishing 
industry in the North Sea, as well as climate change impacts affecting distribution of natural prey species 
such as sandeel (JNCC, 2015e).  
 

Goodwin Sands Recommended Marine Conservation Zone (rMCZ) 

The majority of the proposed dredge area is within the boundary of the Goodwin Sands rMCZ. The 
Goodwin Sands rMCZ covers an area of dynamic subtidal sandbanks and was recommended for 
designation for the blue mussel bed (Mytilus edulis) and Ross worm reef (Sabellaria spinulosa) habitat 
Features of Conservation Importance (FOCI), and for moderate energy infralittoral and circalittoral rock, 
and subtidal coarse sediment and subtidal sand broad scale habitats (Balanced Seas, 2011). These 
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habitats support an area of high marine biodiversity and seabirds including great cormorant, fulmar, 
kittiwake and gannet have been recorded foraging within the rMCZ area (RSPB, Balanced Seas 
Essex/Thames/North Kent Inshore Task Group Meeting Report, December, 2010). Full details on the 
rMCZ and potential impacts on its recommended features are considered within Section 5 – Nature 
Conservation Designations and Section 8 – Benthic Ecology.  
  
Whilst not recommended as features of the rMCZ, the area has been shown to support important forage 
fish species for seabirds such as sandeel, sprat and herring (see Section 9 – Fish Ecology for full details 
of survey work).  

11.5 Potential Impacts 

Dredging has the potential to affect birds directly and indirectly.   
 
The BTO (2010) identified a number of impacts on seabirds associated with aggregate dredging.  Direct 
impacts are associated with dredgers causing attraction and disturbance (i.e. displacement) effects, and 
dredging induced sediment plumes causing increased turbidly which reduces birds underwater vision and, 
therefore, foraging ability (BTO, 2010).  These impacts are assessed in Sections 11.5.1 and 11.5.3 
respectively.  Indirect impacts are associated with loss and disturbance of food resources (e.g. benthic 
invertebrates and fish) (BTO, 2010). This impact is assessed in Section2 11.5.3. 

11.5.1 Disturbance to birds due to dredging activities 

Dredging has the potential to disturb birds and affect their behaviour by interrupting foraging and feeding 
activities, and by displacing them and causing them to take flight.  Disturbance is caused by the presence 
of moving vessels and, to a lesser extent, noise disturbance.   
 
Birds’ sensitivities to vessel activities are species specific. Some species (e.g. gulls) have lower 
sensitivities because they might be attracted to dredging activities due to the increase in food availability 
as the dredger re-suspends sea bed sediment and its contents. Other species (e.g. divers, sea ducks) 
have higher sensitivities because they might be directly displaced by a moving dredger (BTO, 2010). 
 
Behavioural observations show that the majority of species that have been recorded feeding in the 
Goodwin Sands area are not prone to disturbance from vessel movements; gannet, fulmar, tern species 
and the gull species in the vicinity of the proposed dredge area are all known to actively forage alongside 
fishing and other vessels (JNCC, 2015a-e). These birds are recorded within the wider study area despite 
large numbers of vessels using the waters (including shipping lanes) around Goodwin Sands. Red 
throated divers are known to be prone to disturbance from vessel movements (Natural England, 2013). 
The numbers of red throated diver recorded within the vicinity of the proposed dredge area are very low. 
Red throated divers are recorded as feeding across a large area and any displacement of red throated 
diver during the proposed dredging would be localised (i.e. along the dredging tracks within the proposed 
dredge area) and temporary (i.e. for approximately one hour per dredging cycle, and for three periods of 
four months over the course of 2017-2019). The sensitivity of birds to displacement from increased vessel 
disturbance is therefore considered to be low. 
 
Dredging would take place for three hours per eight hours dredging cycle, seven days per week for three 
periods of four months’ duration between 2017 and 2019. Assuming one or two dredgers, the proposed 
dredging scheme will result in three or six dredging cycles per day at Goodwin Sands and six or 12 vessel 
movements per day along the vessel transit route. This is a low number of vessel movements when 
compared to baseline shipping traffic in the wider study area and, in particular, in the shipping lanes to the 
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east of Goodwin Sands and around Dover Harbour. Figure 12.1 in Section 12 - Commercial and 
Recreational Navigation shows average weekly shipping density in the study area.   
 
Given the intermittent (i.e. three to six times per day) and temporary (i.e. three periods of four months over 
2017-2019) nature of the dredging activities and the low number of vessel movements, the magnitude of 
the effect is considered to be low.  
 
Given the low sensitivity of bird species and the low magnitude of vessel activity, a negligible impact on 
birds is predicted in relation to vessel disturbance.   

11.5.2 Loss of bird supporting habitat and associated seabird food resources 
associated with direct sediment removal during dredging and indirect 
sediment changes after dredging 

Dredging could cause the loss or change of the sea bed habitats that support feeding seabirds by either 
direct habitat removal by the dredger and/or indirect habitat change due to sediment accretion and erosion 
following dredging.  Concern about this impact was raised by consultees (see Table 11.4). 
 
The Goodwin Sands area is an important habitat for foraging seabirds’ key prey species including 
sandeels, sprat and herring.  Loss of these prey species (e.g. egg/larval or adult stage) or loss of suitable 
habitat for these prey species due to the proposed scheme has the potential to affect the abundance of 
food for foraging seabirds in the area.  The presence of these prey species within the study area is 
supported by the information derived for fish ecology (see Section 9 – Fish Ecology and the full Fisheries 
Characterisation Study presented in Appendix 13.1) and, on this basis, the sea bed habitats (i.e. 
sediments and the seabirds’ prey species they support) are assigned a medium receptor value.  
 
Of the seabirds’ principal prey species, sandeel are particularly vulnerable to direct removal by dredging 
as they can be found living within the seabed sediments. Herring are a demersal spawning species and 
attach their eggs to suitable seabed sediments (Reach et al, 2013).  Herring eggs are therefore vulnerable 
to loss through direct removal by dredging.  Whilst herring and herring eggs have been recorded in survey 
work undertaken at Goodwin Sands, the numbers found are low and the predominant substrate (very 
sandy gravel) is not known to be a preferred habitat for spawning herring.  Marine Space Ltd (2014) 
considered the impact pathways between aggregate extraction and sandeel habitat and concluded that a 
key factor in reducing the significance of impacts is to leave at least a 50cm layer of resource sediment 
(on average) to maintain the seabed’s composition prior to dredging.  This recommendation will be 
followed as part of the proposed dredging scheme (see Section 2.4) and should facilitative the re-
colonisation and recovery of benthic communities, which would include sandeels.  In addition, sandbank 
habitats are dynamic environments and benthic communities tend to recover quickly (Hill et al, 2011). 
Sandeel are non-migratory demersal spawners and are a short lived species, maturing at around 2 years 
with a 3-4 year life span (Boulcott et al, 2007).  Sandeel populations are dynamic and likely to recover in 
the short term given that a layer of suitable resource sediment will be left in the dredge area.  Given the 
degree vulnerability and recoverability, the sea bed habitats (i.e. sediments and the seabirds’ prey 
species) they support are assigned a medium receptor sensitivity. 
 
To assess this impact, the potential magnitude of effects on sea bed habitats (i.e. sediments and seabirds’ 
prey species they support) is considered in terms of: 
 

 Direct habitat loss magnitude due to aggregate removal during dredging; and 
 Indirect habitat loss or change magnitude due to changes to sediment transport affecting 

sediment accretion and/or erosion at the haul-out sites after dredging.  
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Direct habitat loss can be assessed in relation to the selected site of the proposed dredge area.  The 
proposed dredge area comprises of a small proportion of the total habitat resource available to foraging 
seabirds at the Goodwin Sands site.  For example, the proposed dredging area is 3.9km2 and the rMCZ 
site, which covers the Goodwin Sands sandbank area, is 277km2, which equates to 1.4% of the rMCZ 
area.  Whilst some benthic fauna may be lost due to dredging, this is a small proportion in relation to the 
wider area of sandbank habitat which supports similar species.  On this basis, the magnitude of effect is 
low. As described above, these habitats and their fauna would be able to recover and, therefore, and the 
effect would be temporary. As described in Section 2.2.2, the proposed dredge area has been selected 
taking into account various site criteria (e.g. resource availability, environmental sensitivities) and 
constraints (e.g. dredger operational constraints). The proposed dredge area has a depth range between -
4.3m Chart Datum (CD) and -25mCD (see Figure 2.2). This means that the proposed dredge area 
excludes any intertidal areas and, therefore, excludes any intertidal feeding habitat.   
 
Indirect habitat loss and change can be assessed in relation to the numerical modelling predictions for 
sediment transport. These predictions suggest only small changes (i.e. less than 5mm/day) in the residual 
sediment transport and erosion/deposition patterns due to the proposed dredging (Section 6.6.5) based 
on the small effects of the proposed dredging scheme on waves (Section 6.5.3) and tidal current 
velocities (Section 6.5.4). The changes in most locations show a reduction in predicted potential erosion 
within the proposed dredge area and a reduction of potential accretion in the deeper channel areas next to 
the proposed dredge area (Figure 6.34). The scale of these changes (i.e. less than 5mm/day) is predicted 
to be within the natural variations of bank morphological change at Goodwin Sands (Section 6.6.5). On 
this basis, dredging would have a negligible magnitude of effect on sea bed habitat in terms of sediment 
composition and the prey species it supports. 
 
Overall, the preferred and marginal habitat sediments available for seabirds’ prey species (particularly 
sandeel) would be subject to small-scale, temporary loss due to dredging, and negligible change after 
dredging. The loss of prey species would be localised in nature (i.e. restricted to the proposed dredge 
area) and not at a magnitude believed to affect overall prey availability for foraging seabirds. Therefore, a 
negligible impact is predicted.   

11.5.3 Reduced seabird vision and foraging underwater due to increases in 
suspended sediment generated by dredging activities 

Dredging can release sediment into the water surrounding the dredging activity. The suspended sediment 
forms a plume that dilutes and disperses in the water. The sediment in the plume changes the optical 
properties of the affected water and changes how light is scattered and transmitted through the affected 
water. The sediment particles create turbid conditions by interfering with the passage of light through 
water and, therefore, reduce the clarity and transparency of the affected water.   
 
Turbid water conditions could affect the foraging success of birds (particularly in relation to visual feeders).  
On the basis that the study area includes various species of feeding seabirds, the receptor value is 
considered medium.   
 
To assess this impact, potential impacts on water turbidity and bird foraging have been based on 
quantified concentrations, spatial distributions and sediment properties of the suspended sediment plumes 
generated at and around South Goodwin Sands by the proposed scheme.  It is acknowledged that 
suspended sediment concentrations are not a directly equivalent measurement of turbidity, but can be 
used conservatively as an indicator of potential change and impact.  As noted by IADC (2015), “For a 
specific location and specific sediment properties, simultaneously measuring turbidity and TSS will 
normally result in a good correlation between TSS and turbidity”.  
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Potential impacts to suspended sediment concentrations during have been the subject of a series of 
detailed studies involving numerical modelling (see Section 6 and Appendix 6.3 (HR Wallingford, 
2015d)). As described in Section 6.5, sediment dispersion modelling has generated two maps showing 
the footprints of suspended sediment concentration increases associated with the proposed scheme at 
intervals of 10mg/l, 20mg/l and 50mg/l for mud (i.e. particles less than 0.063mm in size) and sand (i.e. 
particles between 0.063mm and 0.25mm in size) (HR Wallingford, 2015d) (Figures 6.20 and 6.21).  For 
mud, all three of these concentration increases are aligned with the western perimeter of the proposed 
dredge area at South Goodwin Sands and indicate rapid dispersion of the plume (HR Wallingford, 2015d). 
The 10mg/l and 20mg/l footprints extend up to 1.5km and 1km respectively from the eastern boundary of 
the proposed dredge area, whereas the 50mg/l footprint is aligned closely with the proposed dredge area.   
 
For sand, the 10mg/l footprint extends 1.5-2km from the northern and eastern boundaries of the proposed 
dredge area, and less distance from the southern and western boundaries of the proposed dredge area. 
The 20mg/l footprint shows a similar dispersion pattern extends 1-1.3km from the northern and eastern 
boundaries of the proposed dredge area. The 50mg/l footprint extends less than 500m from the proposed 
dredge area.   
 
To put the effects of dredging in perspective (i.e. increases of 10-50mg/l), the suspended sediment 
concentrations generated by the proposed scheme significantly elevate (i.e. potentially doubles the 
magnitude) normal background conditions (i.e. 2-64mg/l; HR Wallingford, 2002), but are well within (i.e. a 
quarter of the magnitude) of extreme background conditions (i.e. storm events) (i.e. 200mg/l; HR 
Wallingford, 1989) (see Section 6.5.8).  However, temporally, the three four month durations of dredging 
activities may generate elevated suspended sediment concentrations for periods that are longer than 
seasonal variations and/or associated natural variations (i.e. storm events).   
 
The spatially more widespread distribution of sand (compared to mud) reflects the much larger release 
rate of sand from dredging (126kg/s compared to the mud release rate of 8.2kg/s), which reflects the 
much larger proportion of sand in the proposed dredge area (i.e.  99.7% sand, 0.2% gravel and 0.1% 
mud) (see Section 6.5.5).   
 
The dominance of sand as the suspended sediment has important implications for the resulting water 
turbidity and diver visibility. Different particles have different optical properties (depending on variables 
such as particle shape, size, refractive index, colour and absorption spectra) influencing how light is 
scattered and transmitted through the affected water.  In summary, coarser and reflective particles (e.g. 
sand) interfere with the passage of light less than finer and opaque particles (e.g. mud). Since the 
suspended sediment plumes will largely comprise sand, they will have comparatively less impact on 
turbidity and bird vision underwater than if the suspended sediment plumes will largely comprise mud.   
 
On the basis of the above, it is concluded that the magnitude of the suspended sediment concentration 
changes associated with the proposed scheme – and the impact they will have on water turbidity and bird 
visibility - will be above the natural variations associated with normal conditions but well within extreme 
conditions and, therefore, will be moderate within the 50mg/l footprints and minor within the 10mg/l and 
20mg/l footprints, and negligible beyond the footprints (Figures 6.20 and 6.21).  The magnitude of the 
impact will be limited in durations to the three periods of four months of the proposed dredging activities 
over 2017-2019), and limited in spatial extent to the footprints in and around the proposed dredge area at 
South Goodwin Sands. 
 
The BTO (2010) reported: “Vision has been shown to be an important component in the foraging activity of 
a number of seabird species including, Terns, Common Guillemot and Northern Gannet (Essink 1999; 
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Garthe et al. 2000; Gaston 2004; Thaxter et al. 2010). As a result, water clarity may play an important role 
in the foraging success of these, and 12 other, species. It is likely, therefore, that the changes to water 
clarity resulting from the re-suspension of sediments during dredging operations would negatively affect 
the foraging capabilities of some species. In the case of the Sandwich Tern, this has had a negative 
impact on populations elsewhere, with declines in the Netherlands linked to increases in turbidity (Essink 
1999). However, the impact of increases in turbidity is likely to be dependent (both in scale and spatial 
extent) on initial background levels.”   
 
Receptor value is considered medium because there are known to be various species of feeding seabirds 
in the study area that are visual feeders. Receptor sensitivity is considered low because the turbid 
conditions due to dredging will be intermittent, temporary and recoverable, and limited in geographical 
extent across the study area, and within natural variations. 
 
Overall, the feeding conditions for seabirds would be subject to small-scale, temporary reductions in 
underwater visibility during dredging. The turbid water conditions would be localised in nature (i.e. 
restricted to the proposed dredge area and marginally beyond the proposed dredged area) and not at a 
magnitude believed to affect foraging. Therefore a negligible impact is predicted.  

11.6 Mitigation & Residual Impacts 

The impacts discussed above are assessed as being of negligible significance. No mitigation is suggested 
for ornithology beyond those built in to the project design (such as ensuring the dredge works leave at an 
average 0.5m of sediment in place over bedrock to facilitate recovery of benthic communities), and 
therefore the residual impacts will remain as described in Section 11.5. 
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16 May 2016 VOLUME II  I&BPB2107R001D01 270  

 

 

 

11.6.1 Summary of Impacts table 

Table 11.5  Summary of impacts table for ornithology 

 
Environmental 
Parameter 
 

Investigation  Impact Description  Receptor 
Impact 
Significance 

Mitigation 
Residual 
Impact 

Ornithology Desk-based assessment 
 
Disturbance to birds due to 
dredging activities 

Seabirds Negligible 
No mitigation 
proposed 

NA 

Ornithology Desk-based assessment 

 
Loss of bird supporting habitat 
and associated seabird food 
resources associated with direct 
sediment removal during 
dredging and indirect sediment 
changes after dredging 

Seabirds Negligible 
No mitigation 
proposed 

NA 

Ornithology Desk-based assessment 

 
Reduced seabird vision and 
foraging underwater due to 
increases in suspended 
sediment generated by dredging 
activities 

Seabirds Negligible 
No mitigation 
proposed 

NA 
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11.7 Within - Project Cumulative Impacts 

The combined impact of visual and noise disturbance from dredger presence, loss of food resource and 
impacts on foraging success due to sediment suspension is not considered to be greater than the 
individual impacts identified alone. Therefore no within-project cumulative impacts on ornithology are 
predicted.  
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12 Commercial and Recreational Navigation  

12.1 Introduction  

The following section of the Environmental Statement (ES) presents the baseline and impact assessment 
for commercial and recreational navigation. The baseline vessel activities and navigational features are 
described, and an assessment is made of the potential impacts on navigation that may arise due to the 
proposed dredging scheme. Mitigation measures are recommended for significant adverse impacts. 

12.2 Methodology and EIA 

12.2.1 Study area 

The study area comprises near-field and far-field study areas, as described below. 
 
The near-field study area (see Figure 2.5) comprises the proposed scheme’s footprint and the marine 
area immediately surrounding it, and is defined by the following three sub-areas: 
 

 The proposed dredge area at South Goodwin Sands, with particular focus on the dredging 
footprint; 

 The vessel transit route for dredger movements between the proposed dredge area and the Dover 
Western Docks Revival (DWDR) scheme site located within Dover Harbour; and 

 Dover Harbour as defined by the harbour’s breakwaters, with particular focus on the DWDR 
scheme site and the area covered by Port Control.  
 

The far-field study area comprises the marine area beyond the near-field study area and captures 
navigational features and vessel activity potentially influencing navigation in the near-field study area.  
 
The proposed dredge area is located approximately 12km to the north-east of the DWDR site in Dover 
Harbour and covers an area of 3.9km2 from which all of the required 2.5 million m3 of material will be 
dredged. DHB’s Harbour Master has confirmed that the vessel transit route between the closest point of 
the proposed dredge area at Goodwin Sands and Dover Harbour is in line of sight (i.e. visible) from Port 
Control subject to poor weather (e.g. fog). No passage deviations within the vessel transit route are 
required in relation to navigational features such as, for example, exclusion zones, Traffic Separation 
Schemes (TSSs), Ministry of Defence (MOD) practice and exercise areas (PEXAs).  

12.2.2 Consultation  

To inform the EIA, DHB has undertaken a thorough pre-application consultation process, which has 
included the following key stages: 
 

 Consultation undertaken by Royal HaskoningDHV on behalf of DHB to inform the Scoping Report 
submitted to the Marine Management Organisation (MMO);  

 Consultation undertaken by the MMO to inform their Scoping Opinion, including consultation with 
the Maritime and Coastguard Agency (MCA) and Trinity House Lighthouse Services (THLS) 
(September 2015); and 

 A navigation working group meeting held prior to submission of the ES and Marine Licence 
application to present the preliminary results of the commercial and recreational navigation impact 
assessment to the MMO, MCA and THLS and discuss navigational safety measures.  
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A summary of the consultation responses of particular relevance to shipping and navigation is presented 
in Table 12.1. The matters raised by this consultation have been fed into the assessment presented in this 
ES section.  

Table 12.1 Summary of consultation responses 

Date Consultee Summary of Issue ES Reference 

11 September 
2015 

 MCA Operators should be aware of the Guide to Good Practice 
for Navigation Safety during Dredging Operations.  

Section 12.5

 Details of the proposed scheme are to be promulgated to 
maritime users through Notices to Mariners (NtM).  

Section 12.5

11 September 
2015 

 THLS Vessels to exhibit signals as per Convention on the 
International Regulations for Preventing Collisions at Sea, 
1972 (COLREGS) 

Section 12.5

17 March 2016 MCA 
THLS 
MMO 

Concern that dredger movements will cross over other 
vessels’ movements at the eastern entrance to Dover 
Harbour, but informed by DHB Harbour Master that the 
one or two dredgers will be subject to the ‘business as 
usual’ management of numerous crossing made by 
ferries, cruise vessels, cargo vessels and recreational 
vessels.  

Section 12.5

17 March 2016 MCA 
THLS 
MMO 

Concern that a scheme specific Navigation Risk 
Assessment (NRA not undertaken to inform the EIA but 
reassured by the DHB Harbour Master’s commitment to 
updating and publishing the Port of Dover Navigation 
Risk Assessment (the current version was published in 
February 2016) to take account of the proposed dredge 
scheme and to implementing the mitigation measures 
listed in this ES. 

Section 12.6

12.2.3 Data sources 

The following sources of information were used as per MCA guidance: 
 

 United Kingdom Hydrographic Office (UKHO) Admiralty Charts (Chart Number 1828-0 -Dover to 
North foreland and 1610-0 - Approaches to the Thames Estuary); 

 Dover Harbour Board (DHB) Automatic Identification System (AIS) tracks for vessels in the marine 
area covered by Port Control’s Vessel Traffic Service (VTS); 

 DHB records for arrivals and departures of commercial vessels, charter boats and yachts; 
 DHB records for activities by DHB vessels including tugs, dredgers and harbour patrol launches;  
 MMO data for registered fishing vessels; and 
 Royal Yachting Association (RYA) Coastal Atlas of Recreational Boating (RYA, 2009) including 

sailing areas, racing areas and cruising routes data. 

12.2.4 EIA methodology 

An assessment of the potential impacts of the Goodwin Sands scheme has been derived from an account 
of the baseline environment established through using a range of sources. 
 
The general assessment criteria in ES Section 3- Legislation, Planning and Policy Context & EIA 
Process have been adapted to be specific to navigation, as set out below. It is important to recognise that 
the method of using sensitivity and magnitude to determine the significance of an impact is simply to 
provide a framework in which the impacts can be assessed. It is not a prescriptive tool and the outcome of 
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the assessment can deviate from this method by using expert judgement and modifiers such as value (see 
below). 
 
The receptors referred to in this section are considered to include the owners and operators of commercial 
vessels, fishing vessels and recreational vessels. Although commercial and recreational fishing related 
impacts are considered in more detail within ES Section 13 – Commercial and Recreational Fisheries, 
there are navigational and safety risks to commercial fishing vessels that have been identified and, 
therefore, considered within this section of the ES. 
 
The methodology used in this section for assessing the magnitude of an impact and the sensitivity and 
value of a receptor is similar to that set out in ES Section 3 but with specific focal points for navigation, as 
described below. 
 
Impact magnitude considers and balances the spatial scale (i.e. geographical extent), temporal scale (i.e. 
duration, including permanent and temporary scales) and frequency (i.e. likelihood of occurrence) (see 
Table 12.2), and incorporates a degree of subjectivity because decisions are based on expert judgement 
informed by baseline information, consultee comments and DHB’s Port Control. Not all of the examples in 
the descriptions in Table 12.2 need to apply to define an impact’s magnitude.  

Table 12.2 Magnitude of navigation impacts 

Magnitude 
of impact 

Description 

High Large change in vessel traffic numbers (i.e. >20 per cent); 
Large spatial extent (i.e. throughout and beyond the near-field study area); 
Permanent or long-term duration (i.e. throughout and beyond the proposed dredge scheme); and/or 
Very frequent / constant occurrence (i.e. very likely or definite). 

Medium Medium change in vessel traffic numbers (i.e. 5-20 per cent); 
Medium spatial scale (i.e. throughout the near-field study area); 
Medium- term duration (i.e. throughout the proposed dredge scheme); and/or 
Frequent occurrence (i.e. likely). 

Low Small change in vessel traffic numbers (i.e. <5 per cent) 
Small spatial scale (i.e. within one or two sub-areas within the near-field study area); 
Short-term duration (i.e. part of the proposed dredge scheme); and/or 
Infrequent occurrence (i.e. unlikely). 

 
Receptor sensitivity considers and balances tolerance to impacts and recoverability from impacts; 
particularly in terms of temporal scale (i.e. duration) (see Table 12.3). Not all of the examples in the 
descriptions in Table 12.3 need to apply to define a receptor’s sensitivity.  

Table 12.3  Sensitivity of navigation receptors  

Sensitivity of 
receptor 

Description 

High Permanent or temporary effects on tolerance, resulting in injury to personnel and/or damage to 
vessel or structure; 
High level of commercial impacts potentially resulting in permanent effects on commercial 
operations; or 
Limited ability to adapt to new effect. 

Medium Permanent or temporary effects on tolerance, resulting in minor damage to vessel or structure; 
Medium level of commercial impacts potentially resulting in permanent effects on commercial 
operations; or 
Ability to adapt to new effect. 
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Sensitivity of 
receptor 

Description 

Low Limited permanent or temporary effects on tolerance, but not resulting in damage to vessels or 
injury to personnel; 
Low level of commercial impact; or 
Ability to adapt to majority of new effect. 

 
Receptor value considers and balances the environmental value of receptors alongside other important 
criteria including human life (i.e. public safety), port and port user operations (i.e. business, reputation) 
and port and shipping infrastructure (i.e. damage) (see Table 12.4). Not all of the examples in the 
descriptions in Table 12.4 need to apply to define a receptor’s value.  

Table 12.4  Value of navigation receptors  

Value of 
receptor 

Description 

High Tier 3 spill with major impact on ecosystem within and/or beyond Dover Harbour requiring recovery 
longer than 3 years. 
Major / permanently disabling / fatal injury requiring Marine Accident Investigation Branch (MAIB) / 
Health & Safety Executive (HSE) enquiry. 
Major / serious damage to vessel or structure requiring long term repairs. 
International media coverage. 

Medium Tier 2 spill with medium impact on ecosystem within Dover Harbour requiring recovery longer than 
6 months. 
Moderate injury requiring hospitalisation and MAIB / HSE enquiry. 
Moderate damage to vessel or structure requiring short term repairs. 
National media coverage. 

Low Tier 1 spill with limited and local impact on ecosystem within Dover Harbour requiring recovery 
within 6 months. 
Minor injury, no MAIB / HSE enquiry. 
Minor damage to vessel or structure not requiring repairs. 
Local to regional media coverage. 

12.3 Baseline Environment 

12.3.1 Ports  

Figure 12.1 shows the locations of two ports within the study area; namely the Port of Dover and the Port 
of Ramsgate. 
 
The Port of Dover is situated within a series of breakwaters and comprises two key areas; namely, the 
Eastern Docks and the Western Docks. The Eastern Docks accommodate the roll-on roll-off (ro-ro) ferry 
terminal and the cargo terminal. The ro-ro ferry terminal has six ro-ro berths and provides cross-channel 
freight and passenger services to the French ports of Calais and Dunkerque. It is the busiest international 
24/7 ro-ro ferry port in Europe and handles approximately two million HGVs and 13 million passengers per 
annum. The cargo terminal currently handles 300,000 tonnes annually with around 9,000 container 
movements per year (Port of Dover, 2015a). The Western Docks accommodates the cruise terminal, 
which is the second busiest cruise port in the UK, and a 400 berth marina and facilities.  
 
The Port of Dover’s Port Control operates a VTS with the highest MCA VTS certification level to manage 
vessel traffic organisation and information. Port Control is run from a state-of-the-art operation room which 
is situated at Dover's Eastern Entrance and has 360 degree views around the Port. Port Control is 
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supported by a Harbour Patrol Launch, which is directed to intercept any vessel not complying with Port 
Control's instructions or to assist as required. 
 
The Port of Ramsgate has three ro-ro berths, capable of accommodating conventional fast ferry services, 
with full passenger and freight vessel facilities. Simultaneous berth operation allows the port to handle up 
to 500,000 freight units and five million passengers per annum (Port of Ramsgate, 2015). A cross-Channel 
ferry service used to run between Ramsgate and Ostend, Belgium, but this ceased in 2013 when the ferry 
operator went into administration (source: portoframsgate.co.uk; accessed 01/02/16). The port also 
operates an aggregate import facility and a marina including 700 moorings, and hosts operating and 
maintenance support bases for two offshore windfarms (Port of Ramsgate, 2015).  
 
The Port of Ramsgate’s Port Control includes a pilotage service for all vessels 50m or more in length 
navigating in the Royal Harbour and all other ships of 80 metres or more, all vessels carrying petroleum 
products (except as fuel or stores) or hazardous cargo regardless of length, and all passenger vessels of 
20m of more certified to carry more than 12 passengers. 

12.3.2 Navigational features 

The navigational features in the study area are identified in Figure 12.1.  
 

Anchorages 

The UKHO’s Admiralty Chart shows a number of anchorages situated to the west of Goodwin Sands. 
UKHO data indicates that these anchorage areas have no defined limits; hence they are displayed as 
point symbols in Figure 12.1. The nearest anchorage to Goodwin Sands is around Trinity Bay, 
immediately to the west of the proposed dredge area. This location provides sheltered anchorage for large 
draught vessels. There are three anchorages situated further west of Goodwin Sands around The Downs. 
The anchorages and the Trinity Bay anchorage provide a waiting area for ferry traffic in the event of the 
Port of Dover being closed (UKHO, 2014). 
 

Dover Strait Traffic Separation Scheme 

The Dover Strait is one of the world’s busiest shipping routes. Vessel movements through the Dover Strait 
are subject to the provisions of the Dover Strait Traffic Separation Scheme (TSS). The TSS comprises two 
vessel traffic lanes extending approximately 65 miles through the Dover Strait. The two lanes separate 
southwest-bound traffic from northeast-bound traffic. Vessels must use the appropriate lane for the 
direction that they are travelling. The rules for navigating in or near a TSS are internationally agreed. The 
traffic lanes are aligned southwest – northeast. The closest traffic lane to Goodwin Sands is approximately 
4km to the south of the southern limit of Goodwin Sands (South Sand Head), which is marked by the SW 
Goodwin Buoy (UKHO, 2014) and generally avoided by shipping. The closest traffic lane to the proposed 
dredge area is approximately 8km to the south and east. The Channel Navigation Information Service 
(CNIS) provides 24 hour radio and radar safety information service for all shipping in the Dover Strait TSS. 
The functions of the CNIS are to keep the Dover Strait TSS under observation, monitor the flow of traffic, 
and detect and report vessels which contravene the International Regulations for Preventing Collisions at 
Sea 1972, as amended (COLREGS). The CNIS is jointly operated by the UK and France from the Dover 
Maritime Rescue Co-ordination Centre (MRCC) and CROSS Gris Nez in France.  The Dover Strait is a 
mandatory reporting area, which means that vessels over 300 gross tonnes must report to either Dover 
MRCC or CROSS Gris Nez before proceeding through the area. 
 

Aids to navigation 

There are various aids to navigation (AtNs) positioned across the study area. The AtNs include buoys, 
lights and radar beacons (racons) and are positioned, for example, around Goodwin Sands, at and in the 
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approaches to the ports of Dover and Ramsgate, and along the TSS lanes. These are shown on Figure 
12.1.  
 

Practice and exercise areas 

There are no MOD Practice and Exercise Areas (PEXAs) within the study area.  
 

Aggregate dredging areas 

There are no active aggregate dredging areas within the study area. Goodwin Sands has, historically, 
been used for aggregate dredging. A licence for aggregate dredging at Goodwin Sands was granted to 
DHB in for the period between 1984 and 1997.  
 

Dredged material disposal grounds 

Material arising from dredging within Dover Harbour, and very occasionally Ramsgate Harbour, is 
disposed of at the DV010 disposal ground, which is located approximately 2.5km to the south east of 
Dover Harbour and 12km from the proposed dredge area at Goodwin Sands. This disposal ground has 
been consistently used over many years to dispose material arising from DHB’s regular maintenance 
dredging and occasional capital dredging within Dover Harbour. DHB has a marine licence in place that 
allows them to dispose of up to 499,000 tonnes of dredged material per annum. This marine licence 
covers maintenance dredging.  DHB also has a marine licence to dispose of dredged material arising from 
the DWDR scheme  
 

Marine environmental high risk areas 

There are two marine environmental high risk areas (MEHRAs) in the study area between South Foreland 
and Ramsgate, as shown on Figure 12.1. MEHRAs cover approximately nine per cent of the UK coastline 
and present areas with a combined high sensitivity and a high level of shipping pollution risk (e.g. spills of 
oil or dangerous cargoes). The MEHRAs between South Foreland and Ramsgate are within the area of 
the CNIS for most of their length. They have been identified on the basis of their underlying statutory 
designations relating to wildlife, landscape and geology, medium concentrations of vulnerable seabirds, 
and a range of amenity/economic activities (Department for Transport, date unknown). 
 

Charted wrecks 

There are many charted wrecks in the study area. These are shown on Figure 12.1. Notably, there are 
tens of charted wrecks along the coast from Dover west to Folkestone and east to Kingsdown, and a few 
charted wrecks across Goodwin Sands. 

12.3.3 Commercial shipping 

The Dover Strait is one of the world’s busiest commercial shipping areas. Figure 12.2 shows the average 
weekly shipping density across the study area (data taken from 2012). On average, the sea areas 
including the TSS and the ports of Dover and Ramsgate exhibit the highest shipping activity, having more 
than 2000 vessel movements per week. The sea area covering Goodwin Sands, including the proposed 
dredge area, exhibits the lowest shipping activity, having between 51 and 250 vessel movements per 
week. The sea area to the west of Goodwin Sands provides an inshore coastal route and exhibits 
moderate shipping activity, having between 1000 and 2000 vessel movements per week. 
 
All vessels over 300 gross tonnes are required to take part in the Pas de Calais/Dover Strait reporting 
scheme (CALDOVREP). CALDOVREP is a mandatory reporting system under Safety of Life at Sea 
(SOLAS) regulations and is implemented to enhance safe navigation through the TSS. Under this 
scheme, all vessels entering the area covered by the CALDOVREP scheme (which covers the study area) 
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must report information including identification details, position, course, speed, draught, routing, 
hazardous cargoes, etc. 
 
Of particular relevance to the proposed dredge scheme is the volume of commercial shipping using the 
Port of Dover. On average, the Port of Dover handles one vessel movement every 10 minutes, including: 
 

 Up to 120 ferries per day and approximately 36,000 vessels per annum; 
 Approximately 140 cruise vessels per annum; and 
 Approximately 160 cargo vessels per annum (source: doverport.co.uk; accessed 01/02/16). 

 
Table 12.5 summarises the number of monthly commercial vessel movements at the Port of Dover 
(including arrivals and departures) during 2014 and most of 2015. These numbers include ro-ro ferries, 
cargo vessel and cruise vessels, and identify a range of between 2,549 and 3,394 vessel movements per 
month (January 2014 to November 2015). For 2014, there were a total of 36,783 vessel movements, 
averaging 3,065 vessel movements per month. In terms of the split between the port’s two entrances, 
approximately, 2-3% of ro-ro ferries depart by the port’s western entrance, and at least 80% of cruise 
vessels depart by the western entrance; but during periods of adverse weather the western entrance 
becomes unviable as a safe option and eastern entrance is used (pers. comm., DHB).  

Table 12.5 Monthly commercial vessel movements at the Port of Dover 2014-2015 

 Vessel Movements 
Month  2015 2014 
January 2549 2867 
February 2596 2512 
March 2893 3195 
April  2943 3202 
May 3013 3307 
June 3016 3190 
July 2552 3394 
August  3026 3379 
September 2802 3230 
October 2850 3116 
November 2617 2847 
December No data 2522 

 
Cross-Channel ferries cross the Dover Strait between Dover and the French ports of Calais and 
Dunkerque. Automated identification system (AIS) data recorded by Port Control’s VTS indicates the 
vessel tracks taken by cross-Channel ferries from Dover (see Figure 12.3). Similar to the vessel density 
data shown on Figure 12.2, the vessel tracks show that shipping to/from the Port of Dover avoids 
Goodwin Sands and the proposed dredge area.  
 
Cross-Channel ferries have not run from Ramsgate (to Ostend) since 2013.  
 
Cross-Channel ferries on regular, scheduled crossing are partially exempt from the CALDOVREP scheme 
because their cargo manifest is considered to diverse to report fully for each crossing.  
 
In addition to the commercial vessels, DHB operates a number of workboats and other craft within and 
beyond the harbour including tugs (e.g. for towage jobs), dredgers (i.e. for maintenance dredging) and 
harbour patrol launches (e.g. for pilot transfers). Table 12.6 below summarises the number of vessel 
movements in terms of jobs undertaken / days working between January and October 2015.  
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DHB undertakes maintenance dredging in Dover Harbour. Maintenance dredging occurs on an almost 
daily basis and generates regular vessel movements in Dover Harbour and between Dover Harbour and 
the DV010 disposal ground. In addition, DHB is planning capital dredging within Dover Harbour as part of 
the proposed DWDR scheme (which is the subject of a separate EIA process), which will include 
disposing of dredged material at the DV010 site. The capital dredging for the DWDR scheme and disposal 
at the DV010 site will be undertaken within the period 2016-2020. The Marine Licence for the disposal of 
capital dredged material at DV010 was issued by the MMO in March 2016 (L/2016/00056/1). 
 

12.3.4 Commercial fishing 

The UK fishing vessel lists are maintained by the MMO and contain all registered and licensed vessels of 
>10m and <10m overall length. The vessels are listed in relation to various factors including their 
administrative port and home port. Table 12.7 identifies the number of fishing vessels at the various base 
ports within the study area. The majority of vessels are less than 10m in length and are based at 
Ramsgate.  

Table 12.6  January 2016 Commercial Fishing Vessels based within the Study Area (source: 
gov.uk/government/statistical-data-sets) 

Base Port Vessels <10m Vessels >10m 
Dover 5 1 

Folkestone 9 2 

Margate 2 0 

Ramsgate 29 0 

 
Commercial fishing vessel activity within the study area is described in detail in ES Section 13.3.3 and ES 
Section 13.1.1 of ES Appendix 13.1 - Full Characterisation of Commercial Fishing and Charter 
Angling Activity at and Around the Goodwin Sands. This baseline conditions for commercial fishing 
vessel activity has been informed by aerial sightings data, Vessel Monitoring System (VMS) data, 
Automatic Identification System (AIS) data, interview data, and consultation survey data. 
 
Based on the data reviewed and the conclusions drawn in ES Section 13.3.3 and ES Appendix 13.1, 
commercial fishing vessel activity can be summarised as follows: 
 

 For vessels greater than 10m length, there is good evidence (e.g. aerial sightings data, VMS data, 
AIS data) to demonstrate that there are low levels of commercial fishing vessel activity in the 
proposed dredge area and the surrounding Goodwin Sands;  

 For vessels less than 10m length, there is good evidence (e.g. previous consultation, aerial 
sightings data, low landings value) to indicate there are low levels of commercial fishing activity in 
the proposed dredge area and the surrounding Goodwin Sands, although this evidence is in 
contrast with the consultation survey data resulting from interviews with local fishers; and 

 Overall, the majority of evidence indicates that there are low levels of commercial fishing vessel 
activity in the proposed dredge area and the surrounding Goodwin Sands, but some activity by 
vessels less than 10m (i.e. largely, the inshore fleet) cannot be ruled out. 
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Table 12.7 Monthly vessel activities by DHB’s workboats, dredgers and pilots in 2015 (November and December 2015 data not available at time of writing) 

 Tugs Dredger Harbour Patrol Launch
Year Month Towage 

Jobs 
Other 
Jobs 

Volume of 
Spoil 

Days 
Dredging 

Manned Pilot 
Transfers 

Services 
Rendered 

Overcarried 
Pilots 

DWDR Jobs

2015 Jan 133 2 18,038 12 18 47 2 1 0 

2015 Feb 67 3 44,658 12 16 25 1 1 5 

2015 Mar 70 0 0 0 17 46 1 6 1 

2015 Apr 51 2 31771 6 18 53 3 5 17 

2015 May 150 1 51293 15 17 78 2 1 1 

2015 Jun 100 0 19202 10 17 56 2 0 2 

2015 Jul 87 2 55177 15 18 65 3 0 2 

2015 Aug 96 2 48192 16 19 103 3 0 0 

2015 Sept 91 1 43375 15 18 64 2 0 4 

2015 Oct 50 3 39012 15 18 * 7 2 1 
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Figure 12.3  Vessel tracks between Port of Dover and Calais 2014-2015 (source, Port of Dover VTS) 
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Spatial commercial fisheries data from 2008 to 2013 provided by the Kent and Essex Inshore Sea 
Fisheries Conservation Authority (KEIFCA) indicates that the highest density of commercial fishing vessel 
activity by the inshore fleet occurs close to the coastline; approximately 4km to the west of Goodwin 
Sands and the proposed dredge area (see Figure 12.4). The nearest KEIFCA recorded commercial 
fishing activity to the proposed dredge area is gill netting (approximately 400m from the proposed dredge 
area) and potting (approximately 1km from the proposed dredging area (Figure 12.4). 
 

12.3.5 Recreational navigation 

A range of recreational vessels use the waters surrounding Goodwin Sands, most notably charter boats 
(for sea angling, diving and site-seeing tours) and yachts (for sailing and cruising). 
 
Approximately 82 recreational fishing charter boats are believed to operate in the Southern North Sea 
region covered by ICES rectangle 27IVc (Defra, 2013). Of these, a number of charter boats operate from 
Dover, Ramsgate and Deal. Charter boats for sea angling visit various wrecks and rough grounds and 
banks including the Varne Bank, Colbart Bank (the Ridge) and Goodwin Sands. Charter boats for tours 
visit the sea in and around Goodwin Sands. For example, Dover Sea Safari operates from Dover and runs 
three hour tourist trips to Goodwin Sands for seal watching, picnicking and wreck exploring. These trips 
are scheduled to run between two and seven times a month (Dover Sea Safari, 2015). Full Throttle Boat 
Charters operate from Rye and offer boat trips to Goodwin Sands for walking excursions on the sands at 
low tide, seal watching and kitesurfing (Full Throttle Boat Charters, 2016). Horizon Sea Safaris operate 
from Ramsgate and offer a Goodwin Sands seal encounter trip (Horizon Sea Safaris, 2010). 
 
DHB try to record charter boat movements through Dover, although they acknowledge it is very difficult to 
record every movement, particularly during the summer season when there are so many vessels arriving 
and departing the marina. For example, some charter boats can make four trips in one day. DHB’s records 
for charter boats are summarised in Table 12.8 and segregated for sea angling, diving, sight-seeing and 
cross-Channel swimming. DHB’s records identify that 29 charter vessels operated from Dover from 
January to November in 2014 and generated (at least) 810 charter trips, which equates to (at least) 1,620 
charter vessel movements. The data in Table 12.8 shows that charter vessel movements are 
concentrated over an extended summer season (May to October), and particularly in the main tourism 
months (July and August). 
 
The MMO’s Marine Planning Portal has been investigated to view RYA cruising routes and racing and 
sailing areas within the study area. The proposed dredge area at Goodwin Sands is approximately 3km to 
the east of a heavily used cruising route which runs parallel to the Kent coast (MMO, 2016a). Heavily used 
cruising routes are classed as those on which a minimum of 6 or more recreational vessels will probably 
be seen at all times during summer daylight hours (MMO, 2016a). 
 
The proposed dredge area at Goodwin Sands is approximately 4km to the east of the RYA South East 
racing area which extends from north of Deal to just south of Kingsdown (MMO, 2014b). The proposed 
dredge area is also 4km to the east of the RYA Thames sailing area, which is shown on the Marine 
Planning Portal as covering the coastal waters of Kent from Deal north to Kingsgate, although may extend 
into the outer Thames Estuary. There are eight RYA training centres along the coast within the study area, 
situated at Dover, Deal and Ramsgate. There are four RYA clubs within the study area, located at Dover 
(two clubs), Deal and Ramsgate (MMO, 2016b). 
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There are approximately 400 marina berths within the Port of Dover including at Wellington Dock (160 
berths), Granville Dock (133 berths) and Tidal Harbour (107 berths). Arrival and departure procedures are 
managed by Dover Port Control. Due to the port’s commercial traffic, all recreational vessels are required 
to arrive and depart under engine rather than sail. Recreational vessel movements comprise those 
undertaken by local berth holders and approximately 3,750 visiting vessels per annum. Royal Cinque 
Ports Yacht Club (RCPYC), White Cliffs Motor Boat and Yacht Club and Dover Sea Sports Centre (DSSC) 
are based within the port. DSSC runs various water-based activities from the shore-front within the port’s 
boundary including sailing (including the Dover Regatta), windsurfing, kayaking, power boating and 
rowing.  
 
There are approximately 700 finger moorings at the Royal Ramsgate Marina within the Port of Ramsgate. 
Arrival and departure procedures are managed by Ramsgate Port Control and no vessels should arrive or 
depart the harbour without prior permission from Port Control. The recommended arrival / departure track 
is to the south of the buoyed channel, and there is a holding ground to the south of the southern 
breakwater should vessels need to wait before entering the harbour. The northern extent of Goodwin 
Sands lies four miles from the harbour entrance and the Port of Ramsgate recommends that “any passage 
past this area, heading east or west, must be undertaken with extreme caution, particularly on the flood 
tide, which sweeps SW onto the sands” (source: portoframsgate.co.uk; accessed 01/02/16). Within the 
port area is based the Royal Temple Yacht Club. The club hosts its annual regatta - Ramsgate Week – 
during the summer (typically late July). The regatta includes a series of scheduled races including a 
‘Round the Goodwin’s’ event (a four hour race around Goodwin Sands). 
 
Based in Walmer, Deal, Downs Sailing Cub is a sea based club that launches from the shore. The club’s 
recognised sailing area is to the south of Deal pier, north of Walmer castle and inshore of the Deal Bank 
buoy (i.e. inshore of Goodwin Sands). Sailing outside this area for organised events is pre-planned. 
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Table 12.8  DHB Records for Charter Vessels in 2015(December 2015 data not available at time of writing) 

Activity 

Month 

Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov 

Diving 2 2 1 6 18 11 20 11 4 10 3 

Site seeing 0 0 0 3 21 15 21 23 15 11 0 

Channel swimming 1 1 0 5 0 23 24 48 28 11 0 

Sea angling 29 20 24 40 51 55 61 67 43 51 31 

Total 32 23 25 54 90 104 126 149 90 83 34 
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12.4 Potential Impacts 

The proposed dredge and transport of dredged material will involve one or two dredgers operating and 
moving at and in between Goodwin Sands and DWDR site in the western docks within Dover Harbour. 
The additional vessel activities associated with the proposed scheme will increase the number of vessel 
movements and displacements within the study area and, therefore, the number of vessel to vessel and 
vessel to structure interactions. 
 
The dredging activities can be characterised as follows: 
 

 Dredging will be undertaken 24 hours per day, seven days per week with one or two dredgers; 
 Dredging will be undertaken over three periods of four months’ duration and corresponding to the 

anticipated programme for the DWDR construction works – September to December 2017, May to 
August 2018, and April to July 2019;  

 The dredger(s) will undertake three to six dredging cycles per day, which will equate to six to 12 
vessel movements (i.e. transits) between the dredging area at South Goodwin Sands and the 
DWDR site at Dover Harbour; 

 During dredging at South Goodwin Sands, the dredger(s) will move at approximately 1-2 knots 
along linear tracks within the proposed dredging area; 

 During the 19km transits between South Goodwin Sands and the DWDR site at Dover Harbour, 
the dredger(s) will move at approximately 10 knots; 

 The dredger(s) will arrive and depart Dover Harbour via the western entrance, unless otherwise 
directed by Port Control (e.g. due to adverse weather); and 

 During unloading of material at the DWDR site at Dover Harbour, the dredger(s) will be stationary.  
 
The following impacts are assessed below: 
 

 Increased potential for vessel to vessel collisions; and 
 Increased potential for vessel to structure collisions. 

 
Potential impacts associated with the displacement of fishing vessels and recreational vessels for diving 
are assessed in ES Section 13 and ES Section 15 – Other Commercial and Recreational Activities 
respectively. 
 
Given the baseline conditions, it is anticipated that the majority of interactions and displacements will be 
associated with the dredging activity at Goodwin Sands and of the unloading of dredged material at the 
DWDR site in Dover Harbour, rather than along the vessel transit route between Goodwin Sands and 
Dover Harbour. 
 
For the purposes of the following impact assessments, the following measures are assumed to be 
embedded within the proposed dredge activities and all other navigation activities taking place: 
 

 Two dredgers will be used; 
 Proposed dredge activities will be limited to the proposed dredge area, transit route and Dover 

Harbour and their immediate vicinities (as described in Section 12.2); 
 Proposed dredge activities and all other navigation activities will be undertaken by qualified 

mariners in a competent manner (e.g. with due care and attention, not under the influence of 
alcohol or drugs, etc.);  
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 Proposed dredge activities and all other navigation activities will be undertaken using suitable 
and appropriately maintained vessels and equipment, including AtNs; 

 Proposed dredge activities and all other navigation activities will be undertaken in accordance 
with applicable navigation regulations, guidance, NtMs, use of the TSS, use of designated 
harbour approaches, etc.; and 

 Proposed dredge activities and, in particular, navigation approaches to and departures from 
Dover Harbour and vessel manoeuvres within Dover Harbour, will be undertaken in accordance 
with directions from DHB’s Port Control. 

12.4.1  Vessel to vessel collisions 

Dredging activities will increase vessel movements and displacements in the study area and, accordingly, 
will increase the risk of vessel to vessel collisions. For example, the dredging activities will increase the 
number of vessels crossing each other on entrance to and departure from Dover Harbour (see Table 
12.1).    
 
Vessel movements and displacements will increase as a result of the dredging activities and the 
associated movements of the dredger(s). Assuming two dredgers are used, vessel movements in the 
study area will increase by six to 12 movements per day, which equates to approximately 42 to 84 vessel 
movements per week. 
 
Baseline data for Goodwin Sands indicates relatively low intensity use in and around the dredging area at 
Goodwin Sands (i.e. 51-250 vessels per week; see Figure 12.2), and is expected to be higher in summer 
months and lower in winter months. The area is too shallow for most commercial vessels and situated 
beyond the inshore coastal route, cross-Channel ferry routes and Dover Strait TSS. Therefore, the key 
navigational activities in this area are expected to relate to fishing vessels, charter boats and recreational 
boats. The proposed dredging will increase vessel movements from 51-250 movements per week to 95 to 
334 vessel movements per week, thereby potentially doubling (i.e. 100 per cent increase) the number of 
vessels movements, which equates to a high magnitude impact (see Table 12.2).  
 
Baseline data for the vessel transit route indicates an increasing intensity of use along the route from 
Goodwin Sands across the inshore coastal route (1001-2000 vessels per week; see Figure 12.2) and 
towards and around Dover Harbour (2000+ vessels per week; see Figure 12.2), and is expected to be 
higher in summer months and lower in winter months. The increasing intensity of use towards Dover 
Harbour reflects the increasing influence of commercial vessels in addition to fishing vessels, charter 
boats and recreational boats. The proposed dredging transits will increase vessel movements in the 
inshore coastal route from 1001-2000 movements per week to 1,043 to 2084 vessel movements per 
week, thereby potentially increasing the number of vessels movements by 4 to 5 per cent, which equates 
to a medium magnitude impact (see Table 12.2). The proposed dredging transits will increase vessel 
movements in the approaches to Dover Harbour from 2000+ movements per week to 2043+ to 2084+ 
vessel movements per week, thereby potentially increasing the number of vessels movements by less 
than 5 per cent, which equates to a low magnitude impact (see Table 12.2). 
 
Baseline data for Dover Harbour indicates a high intensity of use inside Dover Harbour (2000+ vessels per 
week; see Figure 12.2), and is expected to be slightly higher in summer months and slightly lower in 
winter months. This high intensity of use in Dover Harbour reflects the combination of commercial vessels, 
fishing vessels, charter boats, recreational boats and DHB vessels including tugs, harbour patrol launches 
and dredgers (i.e. DHB’s maintenance dredging in Dover Harbour and associated movements to and from 
the DV010 disposal ground). The proposed dredger arrivals and departures will increase vessel 
movements inside Dover Harbour from 2000+ movements per week to 2043+ to 2084+ vessel movements 
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per week, thereby potentially increasing the number of vessels movements by less than 5 per cent, which 
equates to a low magnitude impact (see Table 12.2). 
 
Given the geographical extent of the study area, a range of navigation receptors will be affected, including 
commercial vessels, fishing vessels, charter boats and recreational boats. The sensitivity of these 
receptors will vary depending on the spatial interactions (i.e. Goodwin Sands, transit route and Dover 
Harbour) and temporal interactions (i.e. the three periods of four months’ duration dredging activities), as 
summarised in Table 12.9 and Table 12.10. 

Table 12.9 Receptor Sensitivity based on Spatial Parameters 

Receptor Goodwin Sands Transit Route Dover Harbour 
Commercial vessels Low Medium High 
Fishing vessels High Medium Low 
Charter boats High Medium Low 
Recreational boats High Medium Low 

 

Table 12.10  Receptor Sensitivity based on Temporal Parameters 

Receptor Sept to Dec 2017 May to Aug 2018 April to July 2019 
Commercial vessels Medium Low Low 
Fishing vessels Medium High High 
Charter boats Medium High High 
Recreational boats Medium High High 

 
The sensitivity of these receptors will also vary depending on their ability to manoeuvre and/or adapt in 
relation to the proposed dredging activities and weather conditions. To a certain extent, and taking a 
conservative approach to risk, all receptors will have a high sensitivity in certain situations; for example, 
commercial vessels when adverse weather conditions prevent the use of Dover Harbour’s western 
entrance, fishing vessels laying and/or recovering static gear, charter boats moored offshore during diving, 
and recreational boats racing under sail during regattas and other events. However, with advanced 
awareness promulgated through NtMs and other communications, it is likely that receptors will be able to 
tolerate, adapt to and/or recover from increased vessel movements to a certain extent and, therefore, 
receptor sensitivity is considered to be medium (see Table 12.3). 
 
The value of these receptors will also vary depending on the particular vessel. To a certain extent, and 
taking a conservative approach to risk, all receptors will have a high value in certain situations; for 
example, where a collision could lead to a fatal injury. However, in terms of environmental value, it is 
unlikely that a collision would lead to a more than a Tier 2 spill and, therefore, the receptor value is 
considered to be medium (see Table 12.4). 
 
On the basis of the above information, there is the potential for the proposed dredging activities to present 
an increased risk of vessel to vessel collisions with a range of navigation receptors. The risk will be of 
limited geographical extent (i.e. within the study area) and limited temporal extent (i.e. limited to three 
periods of four months’ duration occurring over 2017 to 2019). Nevertheless, the combined potentials for 
impact magnitude and receptor sensitivity and value suggest a potentially moderate adverse impact.     

12.4.2 Vessel to Structure Collisions and Groundings 

Dredging activities will increase vessel movements and displacements in the study area and, accordingly, 
will increase the risk of vessel to structure collisions and vessel groundings.  
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The potential for vessel to structure collisions is considered greatest at Dover Harbour where vessels have 
to navigate and manoeuvre in relation to the port infrastructure including the western and eastern port 
entrances formed by the breakwaters and the various commercial berths, dock structures and marina 
berths. The potential for vessel groundings is considered greatest at Goodwin Sands where vessels have 
to navigate and manoeuvre around the shallow water conditions associated with the sand banks and tidal 
conditions. In both cases, the risks are increased in adverse weather conditions when, for example, Port 
Control may not permit the use the western entrance to Dover Harbour, which means vessel movements 
are constrained to the eastern entrance.    
 
As described in Section 12.4.1, the proposed dredging activities will increase vessel movements and 
interactions at and around Goodwin Sands and at Dover Harbour. Notably, the additional vessel 
movements will have a high magnitude impact on fishing vessels, charter boats and recreational boats at 
Goodwin Sands, and a low magnitude impact on commercial vessels fishing vessels, charter boats, 
recreational boats and DHB vessels at Dover Harbour. 
 
As described in Section 12.4.1, the sensitivity and value of receptors will vary depending on spatial and 
temporal parameters and their ability to tolerate, adapt and/or recover from the proposed dredging 
activities and associated vessel movements. All receptors are considered to have a medium sensitivity 
and value.  
 
On the basis of the above information, there is the potential for the proposed dredging activities to present 
an increased risk of vessel to structure collisions and vessel groundings with a range of navigation 
receptors. The risk will be of limited geographical extent (i.e. within the study area) and limited temporal 
extent (i.e. limited to three periods of four months’ duration occurring over 2017 to 2019). Nevertheless, 
the combined potentials for impact magnitude and receptor sensitivity and value suggest a potentially 
moderate adverse impact.   

12.5 Mitigation & Residual Impacts 

Moderate adverse impacts are predicted to occur as a result of the proposed dredging activities and, 
therefore, will need to be addressed through a range of mitigation measures such that the residual 
impacts can be considered, as a minimum, as low as reasonably practicable (ALARP) and re-assessed as 
minor adverse residual impacts. 
 
Based on advice from the MCA and THLS, it is expected that a number of standard mitigation measures 
will be included within the MMO’s marine licence conditions and implemented by DHB (and/or by its 
contractors) during the proposed dredging activities, including:  
 

 Measures to implement the navigation risk management approaches set out in the Guide to Good 
Practice for Ensuring Navigation Safety during Dredging Operations that has been formalised 
between the British Marine Aggregate Producers Association (BMAPA), MCA and THLS; 

 Measures to ensure that details of the proposed dredging activities (including transits and works 
at the DWDR site in Dover Harbour) are promulgated to maritime users through NtMs and/or 
navigational warnings; and 

 Measures to ensure that all vessels used to exhibit signals as per the requirements of COLREGS. 
 
It is also expected that navigational measures will be implemented prior to and during dredging operations 
in accordance with Marine Aggregate Extraction and the Fishing Industry - Operational Code of Practice 
prepared by BMAPA, MMO and TCE (2015). The Operational Code of Practice includes procedures for 
VHF communications between dredgers and fishing vessels.  
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Consultation with DHB’s Port Control has confirmed that compulsory procedures will be in place to 
manage navigation activities (e.g. approaching, manoeuvring, mooring and discharging materials) in and 
around the Port of Dover under DHB’s jurisdiction. Potentially, this is the area where collisions risks and 
impacts are greatest given the numbers and sizes of vessels using Dover Harbour and the numbers and 
sizes of structures (e.g. breakwaters, berths) within Dover Harbour.  
 
During the navigation consultation workshop (see Table 12.1), DHB’s Harbour Master confirmed that the 
Port of Dover Navigation Risk Assessment (NRA) (2016) will be updated to identify assess the potential 
hazards arising from the vessel movements and activities associated with the proposed dredge, and will 
be published on DHB’s website. It is envisaged that the updated NRA would be followed by DHB such that 
the proposed dredge is carried out in accordance with the Port Marine Safety Code (PMSC) and against a 
standard of acceptability whereby risk reducing control measures are put in place to eliminate or reduce 
the risks to ALARP. 
 
Some Port Control activities will be dedicated towards managing risks associated with the dredger 
activities, and will include using AtNs (i.e. buoys) to demarcate and segregate the DWDR constriction site 
from publicly accessible navigable areas. At the consultation workshop (see Table 12.1), it was confirmed 
by DHB that no additional AtNs are proposed for dredging at Goodwin Sands. 
 
Some activities will be standard practices for managing navigation (and port operations) in the area under 
DHB’s jurisdiction, including: 
 

 Navigation and operations in accordance with the Port of Dover’s General Directions (Port of 
Dover, 2016); 

 Navigation and operations in accordance with the Port of Dover’s NtMs that will be in force; 
 Navigation and operations in accordance with operating limitations that will be in force (e.g. port 

closures due to wind speed, operating restrictions due to wave height); 
 Navigation and operations in accordance with the Port of Dover’s Port Marine Safety Code 

(PMSC) Compliance Plan ( Port of Dover, 2015c); 
 Navigation and operations in accordance with the Port of Dover’s Safety and Operational 

Procedures; 
 Navigation and operations in accordance with the Port of Dover’s Emergency Planning 

procedures; 
 Vessel monitoring and communications using Port Control’s VTS on a 24/7 basis;  
 Harbour Patrol Launch on duty to deal with traffic control and emergencies on a 24/7 basis; 
 Tugs available to deal with towage and emergencies on a 24/7 basis; 
 Pilots available for pilotage services on a 24/7 basis; and 
 Pilotage in accordance with the Port of Dover’s Pilotage Direction Number 4 (Port of Dover, 

2014b). 
 
The dredgers are to be more than 50m in length overall, which will mean that the navigation of dredgers 
will be subject to compulsory pilotage within the sea area under the Harbour Master’s jurisdiction (i.e. 
Dover Harbour and the sea area within one nautical mile of Dover Harbour; known as the Dover Pilotage 
Area). Pilotage will entail a DHB pilot boarding a dredger before the vessel enters the Dover Pilotage Area 
(or before the vessel departs its discharge area within Dover Harbour), and taking control of a dredger’s 
navigation into the area and onto its discharge point (or off its discharge point and out of the area). On a 
dredger’s approach to Dover Harbour, communications between the pilot station and the dredger will take 
place at a minimum of three nautical miles and/or one hour from Dover Harbour, and the pilot station will 
advise the dredger’s deck officer of a timeslot within the shipping timetable for the pilot to board the 
dredger and for the dredger to approach and enter Dover Harbour. At the consultation workshop (see 
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Table 12.1), DHB confirmed that pilotage will take place from three nautical miles outside Dover Harbour, 
or closer, depending on how the vessels are handling.  
 
Also, at the consultation workshop (see Table 12.1), DHB confirmed their preference for a pilot to be 
aboard the dredger and noted that pilotage may be exempted for a dredger if the deck officer has in place 
a Pilot Exemption Certificate (PEC) issued by DHB after a rigorous procedure involving at least 20 arrivals 
and 20 departures per deck officer. Pilotage may be exempted for a dredger if the deck officer has in 
place a Pilot Exemption Certificate (PEC) issued by DHB. A PEC is only issued to a deck officer who has 
sufficient experience of navigating the vessel into and out Dover Harbour under a range of conditions, and 
has passed a practical and theoretical assessment.   
 
On the basis of the implementation of the above mitigation measures, residual impacts are anticipated to 
be minor adverse. 
 

12.6 Within - Project Cumulative Impacts 

Based on the results of the individual impacts assessed, and incorporating the embedded mitigation and 
mitigation measures proposed in Section 12.5, the within project cumulative impacts are not predicted to 
be of greater significant than the individual residual impacts presented. No within project cumulative 
impacts have therefore been identified for commercial and recreational navigation. 
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12.6.1 Summary of Impacts table 

Environmental 
Parameter 

Investigation  Impact Description Receptor Impact 
Significance 

Mitigation Residual 
Impact 

Vessel to vessel 
collision risk 

Desk Based Increase in vessel to vessel 
collision risk due to presence of 
dredging vessels as follows: 
 Dredgers dredging within 

the proposed dredge area; 
 Dredgers transiting between 

the proposed dredge area 
and the DWDR site at Dover 
Harbour; and 

 Dredgers discharging 
materials at the DWDR site 
at Dover Harbour. 

All vessels as follows: 
 Commercial 

vessels; 
 Fishing vessels; 

and 
 Recreational 

vessels.  

Moderate Adverse See Section 
12.5 

Minor adverse 

Vessel to structure / 
grounding risk 

Desk Based Increase in vessel to structure 
collision and/or grounding risk due 
to presence of dredging vessels 
as follows:  
 Dredgers dredging within 

the proposed dredge area; 
 Dredgers transiting between 

the proposed dredge area 
and the DWDR site at Dover 
Harbour; and 

 Dredgers discharging 
materials at the DWDR site 
at Dover Harbour. 

All vessels as follows: 
 Commercial 

vessels; 
 Fishing vessels; 
 Recreational 

vessels. 
 Port of Dover 

structures 
 

Moderate Adverse See Section 
12.5 

Minor adverse 
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13 Commercial and Recreational Fisheries 

13.1 Introduction  

This section of the Environmental Statement (ES) concerns commercial and recreational fisheries and 
how they may be affected by the Goodwin Sands aggregate dredging scheme. The section describes the 
baseline conditions for fisheries and provides an assessment of the proposed dredging scheme’s potential 
impacts on them, taking into account proposed mitigation measures.  
 
This section is informed by a specialist study that was commissioned to characterise the commercial and 
recreational fishing activity in the study area. The study was undertaken by MacAlister Elliott & Partners 
(MEP) and resulted in two reports.  
 
A Full Characterisation of Commercial Fishing and Charter Angling Activity At and Around the Goodwin 
Sands (MEP, 2016; Appendix 13.1) was undertaken is based on updated datasets provided by the MMO 
and on information derived from additional consultation with the KEIFCA and local commercial and charter 
fishers. This data was used to further characterise the study area in terms of commercial and recreational 
fishing activity. 
 
This section is interrelated with the following sections within the ES:  
 

 ES Section 8 - Benthic Ecology, which includes an assessment of shellfish species;  
 ES Section 9 - Fish Ecology, which considers the ecology of fish populations; and 
 ES Section 12 - Commercial and Recreational Navigation, which considers the movements 

and navigation of fishing vessels.  
 
The cumulative impacts of the proposed scheme with other projects are assessed within the ES Section 
17 - Cumulative Impact Assessment.  

13.2 Methodology and EIA 

13.2.1 Study area 

The study area covers the sea around the proposed dredge area at Goodwin Sands and local harbours 
from which commercial fishing vessels, charter angling vessels and recreational angling vessels operate. 
The study area is shown in Figure 13.1.  
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Figure 13.1 Approximate study area. Harbours with licensed commercial fishing vessels that comprise the 
significant majority of commercial fishing effort occurring in and around the Goodwin Sands site 
have been labelled 

 

13.2.2 Data sources 

Baseline characterisation data 

The baseline environmental conditions for fisheries (Section 13.4) draw upon the data presented in the 
commercial and recreational fisheries characterisation reports prepared by MEP (Appendix 13.1 and 
13.2).  
 
Various datasets were obtained to inform the baseline environmental conditions for the study area. A 
number of these datasets covered the area defined by the International Council for the Exploration of the 
Sea (ICES) statistical rectangle 31F1, which includes most of the sea area to the east of Kent and, 
therefore, the study area. A figure showing ICES statistical rectangle 31F1 is provided in Appendix 13.1 
(MEP, 2016). 
 
The following datasets were obtained from the MMO and used to inform the baseline characterisation and 
impact assessment: 
 

 Vessel management System (VMS) data for the past five years (i.e. 2010-2015) for ICES 
statistical rectangle 31F1; 

 Overflight aerial (surveillance) sightings data for the past five years for all ICES statistical 
rectangles;  



 
O p e n  

 
 

 

16 May 2016 VOLUME II  I&BPB2107R001D01 297  

 

 Value of total landings (by species) data for the past five years for home ports in ICES statistical 
rectangle 31F1; 

 Volume of total landings (by species) data for the past five years for home ports in ICES statistical 
rectangle 31F1; 

 Fishing effort data for the past five years in ICES statistical rectangle 31F1 for Whitstable, 
Margate, Ramsgate, Sandwich, Deal, Dover, Folkestone, Hythe and Rye; and  

 Local fishing vessel sightings data from KEIFCA patrols. 
 

The MMO’s landings data recorded for ICES rectangle 31F1 has been analysed to identify which species 
are caught within the study area and its vicinity, and which species are of the greatest value to the fishing 
industry. This data is also useful in highlighting possible trends in the abundance of certain species. 
However, it is recognised that there are a number of limitations to using this data, notably:  
 

 The data resolution is not sufficiently detailed to identify the specific contributions of the proposed 
dredge area to the value and volume of landings; 

 The data does not include for landings made to ports outside the UK; and  
 The data does not include any illegal landings.   
 

Data on fishing activity in the area was obtained through the use of aerial sightings data, VMS data and 
Automatic Identification System (AIS) data. All vessels over 15m are required to carry AIS equipment and 
UK registered commercial fishing vessels over 12m are required to carry VMS equipment. While AIS and 
VMS data may underrepresent fishing activity by the inshore fleet (i.e. smaller vessels less than 10m 
length), they can be considered alongside the aerial sightings data that records all sizes of fishing vessel.  

 
The following publically available data was obtained from the MMO website (MMO, 2016a) and UK Sea 
Fisheries Annual Statistics Reports, and was used to inform the baseline conditions and impact 
assessment: 
 

 Fishing fleet vessel statistics (less than and greater than 10m);  
 General UK fishing landing statistics; 
 Catch composition statistics; and 
 General trends within the fishing industry. 

 
Data gaps 

Detailed data covering the commercial and recreational fishing activities on Goodwin Sands was difficult to 
obtain because most fishing activity is undertaken using smaller vessels that are not obliged to record 
their position or activities using AIS or VMS.  
 
To address this data gap, MEP undertook consultation (e.g. interviews) with local fishers to gather site 
specific knowledge about the value of the proposed dredge area. Although the results of this consultation 
helped to fill the data gap, it is noted some fishers were not willing to provide responses on all questions 
due to commercial sensitivities and, therefore, some data gaps are addressed on the basis of a limited 
number of consultation responses.  

13.2.3 Legislation, policy and guidance  

Commercial fishing  

Commercial fishing in the European Union (EU) is subject to a number of international, national and 
regional policies with the primary international policy being the EU Common Fishing Policy (CFP) which 
came into force in 1983.  



 
O p e n  

 
 

 

16 May 2016 VOLUME II  I&BPB2107R001D01 298  

 

 
The CFP sets out rules for managing fishing fleets on a Europe wide level and is designed to manage fish 
stocks as a common resource through the implementation of fish stock quotas and acceptable fishing 
methods (European Commission, 2016). The CFP is practically implemented through a system of Total 
Allowable Catches (TACs). Each member state is allocated a proportion of the overall available resource 
which is determined through regular stock assessments. Adherence to the TACs is supported through the 
use of practical conservation measures such as gear restrictions, minimum landing sizes and seasonal 
closed areas.  
 
In the UK, the aims of the CFP are implemented through regulations designed to manage resources 
through the implementation of vessel licensing, quotas, landings records, fishing gear restrictions and 
seasonal and geographical fishing restrictions (UK Government, 2016). The implementation of quota 
management in England is undertaken by the MMO, an executive non-departmental public body given 
powers under the Marine and Coastal Access Act 2009.  
 
The MMO separates the fishing industry into three distinct groups; 
 

 Sector group, which consist of fish Producer Organisations (POs) that manage quota for their 
members;  

 Non-sector group with vessels that are 10m and under, and not members of a PO; and 
 Non-sector group with vessels that are 10m or over and not members of a PO. 

 
Fixed Quota Allocations (FQA) are assigned to either individual vessels or by groups collectively. This is 
the mechanism for allocating proportions of the EU TAC quota to individuals and organisations.  
 
Within English inshore waters, Inshore Fisheries and Conservation Authorities (IFCAs) were formed in 
2011 (replacing the previously existing Sea Fisheries Committees). The role of IFCAs is to support the 
MMO in managing inshore fisheries and landings within their districts. The duties of the IFCAs are outlined 
in sections 153 to 158 of the Marine and Coastal Access Act 2009. The jurisdiction of the IFCAs covers 
inshore waters up to 6 nautical miles. IFCAs have powers (as granted under the Sea Fisheries Regulation 
Act 1966) to make bylaws, as appropriate, for the conservation of fish stocks, regulation of fishing 
activities and protection of the marine environment in order to conserve fishing activity within their districts.  
 
The study area falls under the jurisdiction of the KEIFCA whose district covers an area of over 3,412km2 

and extends from the east end of Rye Bay in Kent to the northern boundary of Essex on the River Stour.  
 
The KEIFCA is responsible for ensuring compliance with local bylaws stipulating vessel length restrictions, 
fishing instrument regulations and various other management controls (KEIFCA, 2016a). Examples of 
KEIFCA byelaws include:  
 

 Gear alterations, such as escape gaps on parlour pots; 
 Restrictions on the mesh sizes of mesh trawl nets; and 
 Minimum landing sizes for several fish and shellfish species. 

Recreational fishing  

Recreational fishing at sea (or from the shore) is an unregulated activity unlike fishing on inland 
waterways, which requires a rod licence and is subject to stricter management controls. A rod licence is 
not required for recreational sea fishing and the main management method to reduce unsustainable 
numbers of fish being caught is the prohibition of selling catches.  
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Minimum landing sizes and seasonal restrictions on fishing effort do apply to recreational fishing, within 
the study area this includes a mandatory catch and release of bass between 1st of January and 30th of 
June 2016 and a limit of 1 bass per person per day between 1st of July to the 31st of December 2016.  
 
Chartered fishing vessels are not managed as part of formal fisheries activities, as it is the activity of 
fishing from the vessel rather than the vessel itself that is subject to management. Charter vessels are 
regulated for safety by the Maritime and Coastguard Agency (MCA). Fishing activity from chartered 
vessels is subject to fishing management regulations and bylaws, therefore, minimum landing sizes and 
local seasonal restrictions on rod and line fishing still apply. Generally, as chartered fishing is not usually 
used for commercial reasons, the sale of fish caught is prohibited.   

13.2.4 EIA methodology 

Assessment criteria 

Environmental impacts can be positive (beneficial) or negative (adverse). The generic impact assessment 
criteria used in this section are set out in Section 3.5 and referred to throughout Section 13.5. The 
definitions of receptor sensitivity and impact magnitude have been refined to make them specific to 
fisheries and are described below (Table 13.1 and Table 13.2).  
 

Sensitivity of the receptor 

The sensitivity of commercial and recreational fisheries receptors is influenced by their adaptability 
through, for example, the use of different fishing methods (e.g. gear types) and the availability and/or 
accessibility of alternative fishing grounds. Receptors that are more adaptable are likely to be less 
sensitive to changes to baseline conditions than those receptors reliant on particular conditions. Generally, 
commercial fishing receptors are likely to be more sensitive (e.g. fishing grounds) than the recreational 
fishing receptors, and inshore commercial fishing receptors are likely to be more sensitive (e.g. restricted 
in range and target species) than the offshore commercial fishing receptors and recreational fishing 
receptors. 

Table 13.1 Criteria used to determine sensitivity of a receptor 

Sensitivity  Description 

High 

Limited ability to adapt due to:  

 Low operational range with low ability to travel to more distant comparable 

fishing grounds; 

 Low ability to deploy only one gear type.  

 High dependence / reliance upon geographically limited fishing grounds; 

and 

 Low opportunity to mitigate loss (i.e. recoverability) due to low ability to 

utilise alternative fishing gear, fish species and/or grounds.  

Medium 

Moderate ability to adapt due to: 

 Moderate ability to extend operational range to travel to more distant 

comparable fishing areas; 

 Some ability to deploy alternative fishing gear types; 

 Moderate dependence / reliance upon geographically limited fishing 

grounds; and 

 Some opportunity to mitigate loss (i.e. recoverability) due to moderate 

ability to utilise on alternative fishing gear, fish species and/or grounds. 

Low High ability to adapt due to:  
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Sensitivity  Description 

 High operational range with high ability to travel to more distant fishing 

grounds; 

 High ability to deploy alternative fishing gear types; 

 Low dependence / reliance upon geographically limited fishing grounds; 

and 

 High opportunity to mitigate loss (i.e. recoverability) due to high ability to 

utilise alternative fishing gear, fish species and/or grounds. 

Negligible Fishing receptor with extensive operational range and extensive ability to utilise 

alternative fishing gear, fish species and/or fishing grounds.  

 

Magnitude of impact 

The magnitude of an impact is defined with reference to indicators of spatial extent, temporal duration and 
likelihood of occurrence. The definitions of terms relating to the magnitude of impacts on commercial and 
recreational fisheries are provided in Table 13.2.  

Table 13.2  Criteria used to determine magnitude of impact 

Magnitude Description 

High 
A high proportion of annual landings (either weight or value) is derived from the 

proposed dredge area at Goodwin Sands and/or fishing activity is affected by 

permanent or long-term changes greater than 3 years. 

Medium 
A moderate proportion of annual landings (either weight or value) is derived from 

the proposed dredge area at Goodwin Sands and/or fishing activity is affected by 

temporary or medium-term changes over 1-3 years. 

Low 
A minor proportion of annual landings (either weight or value) is derived from the 

proposed dredge area at Goodwin Sands and/or temporary or short-term changes 

over 2months to 1 year. 

Negligible 
No discernible change in annual landings from discrete areas within the proposed 

dredge area at Goodwin Sands and/or fishing activity is affected by infrequent or 

very short-term changes of less than 2 months. 

 

Impact significance  

The impact assessment matrix in Section 3.5 and Table 3.5 combines the magnitude of an impact and 
sensitivity of a receptor to initially determine impact significance. In the context of impacts on fisheries, 
large-scale changes to the availability, accessibility and/or value of a fishery resource over an extensive 
spatial area and/or over a prolonged duration are more likely to be considered significant than small-scale 
changes to the availability, accessibility and/or value of a fishery resource over a restricted spatial area 
and/or over a limited duration.  
 
While the matrix is used to guide the assessment of impact significance, it is not a prescriptive, formulaic 
method and, to some extent, the assessment of impact significance is also informed by professional 
experience, interpretation and judgement.  
 

Embedded mitigation 

A number of mitigation measures have been incorporated (i.e. embedded) into the proposed dredging 
scheme’s planning and design, rather than added to address an impact identified in this ES. The 
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embedded measures for commercial and recreational fisheries relate to the site selection process for the 
proposed dredge area and the scheme design, and include: 
 

 Selection of a proposed dredge area that avoids areas of intense commercial and recreational 
fishing activity based on the use of available datasets on fishing vessel activity (e.g. AIS and 
KEIFCA patrol sightings data, see Appendix 2.1 for more information on site selection); 

 Confinement of the proposed dredge scheme to a dedicated, 3.9km2 area of South Goodwin 
Sands that limits the overall spatial extent of the dredge and the temporary loss or restriction of 
access to areas of sea used for commercial and recreational fishing activity; and  

 Maintenance of a 50cm layer of the sediment over bedrock at the end of the dredging scheme 
(i.e. not dredging down to bedrock) to facilitate the recovery of the benthic community. 

 
In addition, navigation risk management measures will be in place and will, indirectly, help to reduce 
disruption to fishing activities. These measures will inform commercial fishers and recreational anglers of 
the locations and times of dredging activities and dredger movements by standard procedures including 
Notices to Mariners (NtMs) and industry best practice including the Operational Code of Practice for the 
fishing industry (BMAPA, 2015b). This code defines best practice for communication between the marine 
aggregate industry and the fishing industry in advance of, and during dredging activities to minimise 
operational conflicts between aggregate dredging vessels and fishing vessels and activities, particularly 
the loss or damage of fishing gear. DHB and its dredging contractor will adhere to this Operational Code 
of Practice. 

13.3 Consultation  

Consultation for fisheries has been undertaken to inform the EIA process and the characterisation of 
baseline conditions. This consultation involved the MMO, Centre for Environment, Fisheries and 
Aquaculture Science (Cefas), KEIFCA, industry representatives and members of the local fishing 
community. 
 

Consultation to inform the EIA process  

Formal stakeholder consultation has been undertaken with statutory and non-statutory consultees as part 
of the EIA Scoping phase. Stakeholder responses related to fisheries interests are provided in Table 13.3. 

Table 13.3  Summary of consultation responses 

Date Consultee Summary of Response ES Reference 

11/09/15 Cefas and MMO 

The potential impacts on fish and 
commercial and recreational fisheries 
industry have been identified and the data 
and information given is sufficient for a 
scoping report. The report has identified the 
need for desk based assessments and 
further study for herring (Clupea harengus) 
and sand eel (Ammodytidae spp.) and a 
baseline study of commercial and 
recreational fisheries. These should 
address deficiencies and provide data for 
the EIA. 
 

Herring and sand eel 
assessment is provided 
in Section 12 – Fish 
Ecology.  
 
 
Commercial and 
recreational fisheries are 
described in 
Section 13.4 and 
potential impacts are 
assessed Section 13.5.  
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11/09/15 Cefas 

Some best practice and mitigation 
measures have been identified in the 
report. We note that dredging is due to 
commence in early 2016. Mitigation might 
include postponing dredging until certain 
species’ spawning seasons have ended. 
However, until the physical surveys have 
been carried out and quantitative and 
qualitative data acquired, there is 
insufficient information available with which 
to draw up accurate fisheries mitigation 
measures. 
 

Fish spawning seasons 
are considered in 
Section 12.  
 
Mitigation measures are 
discussed in Section 
13.2.4 and 
Section 13.6.  

11/09/15 Cefas 

We promote and encourage good relations 
with fishermen and those working in the 
industry. We endorse the study of 
commercial and recreational fisheries 
commissioned as part of the EIA.  
 

Noted, see studies 
provided in Appendix 
13.1 and 13.2 

11/09/15 Cefas 

We are pleased to see the Regional 
Seabed Monitoring Plans (RSMP) ‘limits of 
acceptable change for sediment 
composition’ in use to ensure habitat 
recovery for future spawning and habitat 
activity. 
 

Assessment of potential 
impacts on fish habitat is 
included in Section 9 
and is used to support 
the assessment 
provided in this section.  
 
The RSMP monitoring 
approach is discussed in 
Section 8.  

11/09/15 Cefas 

Thornback rays (Raja clavata) are not 
protected under Schedule 5 of the Wildlife 
and Countryside Act 1981 as stated on 
p76. However, they are included in the 
Oslo-Paris Commission (OSPAR) list of 
threatened or declining species and listed 
as ‘Near Threatened’ on the International 
Union for Conservation of Nature (IUCN) 
red list. 

Noted  

25/09/15 
 

MMO and Cefas 

Cefas beam trawl surveys are conducted in 
the Eastern English Channel in 
International Council for Exploration of the 
Sea (ICES) divisions VIId and IVc 
(including ICES rectangles 31F1 and 
32F1). Data from these trawls may provide 
a source of fisheries information. 
Information can be downloaded from the 
ICES Database of Trawl Surveys 
(DATRAS) website 
http://datras.ices.dk/Home/Default.aspx   

Section 13.3.3, Section 
13.4.3 and Appendix 
13.1 and 13.2. 
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25/09/15 
 

MMO and Cefas 

It is agreed that the most important 
commercial species, by value and tonnage 
landed are whelk (Buccinum undatum). 
Close consultation with the fishing industry 
and KEIFCA will assist in ascertaining the 
spatial distribution of the fishery in relation 
to the proposed extraction site. The use of 
vessel monitoring system (VMS) data will 
be limited as the majority of vessels 
targeting whelks are likely to be <12m in 
length and therefore are not captured by 
VMS. It must be noted that VMS systems 
have only been required on vessels 12-15m 
in length since 2013. Prior to this it was 
only a requirement for vessels of 15m and 
over and considered in any assessment of 
this data. 

Section 13.3.3, Section 
13.4.3 and Appendix 
13.1 and 13.2. 

25/09/15 
 

MMO and Cefas 

There is likely to be some potting for crab 
(Cancer pagurus) and lobster (Homarus 
gammarus) in the vicinity of the proposed 
dredge area, which must be stated within 
the ES.  

Section 13.4.3 

25/09/15 
 

MMO and Cefas 
The impacts of screening dredged 
aggregate on shellfisheries must be 
considered if screening is to be undertaken. 

Screening is not 
proposed and therefore 
has not been included in 
the assessment.  

 

Consultation to inform the baseline characterisation  

As part of the study to characterise baseline conditions, MEP undertook consultation meetings with the 
KEIFCA and Thanet Fishermen’s Association (TFA) in Ramsgate to obtain insights into fishing patterns 
and activity levels in the study area. Discussions were also held with ex Balanced Seas/Natural England 
staff that had previous experience in characterising fishing activity in the study area during the 
assessment of Goodwin Sands as a recommended Marine Conservation Zone (rMCZ).  
 
In addition to TFA the following fishermen’s associations were consulted; 
 

 Deal and Walmer Fisher’s Association;  
 Folkestone Fisher’s Association;  
 Hythe Fisher’s Association;  
 Margate Fisher’s Association;  
 Southern North Sea Inshore Fisher’s Association; and 
 Whitstable Fisher’s Association.   

 
MEP also undertook interviews with 41 fishers (9 of these charter anglers) based at Ramsgate, Deal, 
Folkestone, Dover and Whitstable to discuss their fishing operations and opinions relating to the proposed 
dredge scheme. Interviews were conducted in person where possible, and were undertaken by the TFA 
(mainly for the Ramsgate fishers) or by MEP. Where interviews could not be held in person, they were 
conducted by telephone. The interviews followed a semi-structured format to enable analysis of 
comparable information. The interview methodology is described in more detail in Section 2.3.4 of 
Appendix 13.1.  
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13.4 Baseline Environment 

13.4.1 Introduction 

This section describes the baseline conditions for commercial and recreational fisheries. It is informed by 
the technical reports prepared by MEP, as described in Appendix 13.1. 

13.4.2 Commercial fishing vessel activity  

The commercial fishing vessel activity (fishing and sailing) within the study area is an indicator of fishing 
effort and, for the purposes of defining baseline conditions, is informed by the following data: 
 

 Aerial sightings data (Figure 13.2); 
 VMS data (Figures 13.3 and 13.4); 
 AIS data (Figure 13.5); 
 Interview data (Figure 13.6); and  
 Consultation survey data (Figure 13.7).  

 
The data and its analysis is summarised in the following paragraphs and described in detail in Section 
3.1.1 of Appendix 13.1.  
 

Aerial sightings data and VMS data 

Aerial sightings and VMS datasets have been analysed to spatially characterise commercial fishing 
activity in the study area.  
 
Aerial sightings data from 2010 to 2014 (MMO information request submitted May/June 2015) (see Figure 
13.2) show that the intensity of commercial fishing activity within the 6NM zone and, particularly, on 
Goodwin Sands is low. Aerial sightings data show that smaller fishing vessels (i.e. less than 10m) were 
not recorded within the proposed dredge area.  
 
Aerial sightings data also suggest that the intensity of commercial fishing within the 6NM zone is much 
higher to the east of Ramsgate and the Thames Estuary, and out of both Folkestone and Dover (see 
Appendix 13.1). 
 
There is limited fishing effort undertaken by larger vessels based at local, regional, national or 
international ports. In fact, available data suggests that there is only one vessel over 10m in length that is 
registered within the study area and is known to fish within the study area.  
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Figure 13.2 Results of surveillance (aerial sightings data) for years 2010 to 2014 in ICES Rectangle 31F1, 
zoomed to the Goodwin Sands area and proposed dredging area (data source: MMO). 
(Appendix 13.1).  

 
 
Figure 13.3 and Figure 13.4 show VMS data (2010-2015) obtained from the MMO by request (MMO 
information request submitted 2015).  
 
The data suggest that the intensity of commercial fishing elsewhere in the study area is low. Within the 
proposed dredge area, the VMS data shows a single point between 2010 and 2015, which is from a 
Belgian registered vessel. The data indicate that the intensity of commercial fishing inshore is higher 
directly east and north east of Ramsgate (particularly by British registered vessels within the 6NM zone) 
and further offshore (particularly by larger vessels British, French, Dutch and Belgian registered vessels).  
 
It should be noted that the VMS equipment is only mandatory for vessels over 12m and, therefore, it is 
possible that the VMS dataset underrepresents fishing vessels under 12m. 
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Figure 13.3  Results of VMS data for years 2010 to 2015 in ICES Rectangle 31F1 and the study area 
(data source: MMO). (Appendix 13.1)  

 
 

AIS data 

Real time AIS data was purchased by MEP for the period 2nd June 2015 to 1st of July 2015. This data also 
includes the 90 days either side of June 2015 and, therefore, covers a 210 day period of fishing vessel 
movements in the study area (13.1). This presents an up-to-date ‘snapshot’ of fishing vessel movements 
in the area. However, AIS is only required on vessels of over 15m in length, so the less than 15m fleet will 
not always be detected on the AIS viewer platform. 
 
Figure 13.5 shows plotted AIS data for all vessels recorded during June 2015. The data indicates that 
there is no vessel activity (fishing or sailing) in the proposed dredge area, and the most intense fishing 
activity is to the northeast of Ramsgate, north of Whitstable and along the 6-12NM limit in the English 
Channel.  
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Figure 13.4  Results of VMS data for years 2010 to 2015 in ICES Rectangle 31F1 zoomed to the 
Goodwin Sands area (data source: MMO).( Appendix 13.1) 
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Figure 13.5  AIS data plotted on Google Earth displaying the 90-day tracks of all fishing vessels identified in 
the study area from the 2nd June 2015 to the 1st July 2015. Source: ExactEarth AIS data. Red 
circles represented the start/end of a fishing track. Fishing tracks are orange. (MEP AIS 
obtained data, June 2015)  

 

 

Interview data 

Interview data for commercial fishing activity (Figure 13.6) identifies that fishing activity within the 
proposed dredge area is low compared to areas near Ramsgate, the Thames Estuary and south of 
Folkestone. The data was generated from the results of 280 interviews with commercial fisheries 
stakeholders undertaken as part of the Balanced Seas Regional MCZ project (Defra, 2010). 
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Figure 13.6  Relative commercial fishing activity levels in the study area and wider region. Map shows results 
from individual stakeholder interviews conducted in 2010, combined and overlaid onto a 500m 
grid. Source: Jules Martin. (Appendix 13.1). 

 
 

Consultation survey data 

Consultation survey data for inshore commercial fishing activity was obtained by MEP through 
consultation with local fishermen via the KEIFCA (Appendix 13.1) (Figure 13.7). The consultation data 
indicates that fishing activity within the proposed dredge area using vessels less than 10m is higher in the 
proposed dredge area than in the surrounding waters.  
 
Results of the consultation responses to the MEP consultation survey differ from all other sources of 
evidence used to inform the baseline, which indicate that the proposed dredge area is a relatively low 
usage area. As the MMO AIS and VMS data does not provide information on the under 10m fleet, this 
could indicate either a change in fishing patterns since the Defra 2010 survey of local fishing activities or 
that the fishermen who responded to the MEP 2015 survey did not provide input to the Defra 2010 survey. 
Fishermen provided details on overall value of the study area (provided in Table 13.5), of which the 
proposed dredge area covers a small proportion.    
 
It should be noted that it is possible that some bias may have been introduced to this survey because the 
proposed dredge area was identified in 75% of interviews (Appendix 13.1). The potential for some bias is 
confirmed by cross checking of the consultation survey data with other data including previous 
consultation, aerial sighting data, and low commercial values (Appendix 13.1).  
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Figure 13.7 Heat map of overlapping fishing grounds (polygons obtained from digitised images of fishing 
grounds provided by interviewed vessel owners). Source: KEIFCA. (Figure 16 Technical 
Appendix 13.1) 

 
 

Conclusion 

Based on the data reviewed and the conclusions drawn in Appendix 13.1, commercial fishing vessel 
activity in the study area can be summarised as follows: 
 

 For vessels greater than 10m length, there is good evidence (e.g. aerial sightings data, VMS data, 
AIS data) to demonstrate that there are low levels of commercial fishing vessel activity in the 
proposed dredge area and the surrounding Goodwin Sands;  

 For vessels less than 10m length, there is good evidence (e.g. previous consultation, aerial 
sightings data, low landings value) to indicate there are low levels of commercial fishing activity in 
the proposed dredge area and the surrounding Goodwin Sands, although this evidence is in 
contrast with the consultation survey data resulting from interviews with local fishers; and 

 Overall, the majority of evidence indicates that these are low levels of commercial fishing vessel 
activity in the proposed dredge area and the surrounding Goodwin Sands, but some activity by 
vessels less than 10m cannot be ruled out. 

13.4.3 Commercial fishing ports and harbours 

The study area includes a number of ports and harbours used by fishing vessels, including seven ’home 
ports’ registered with the MMO (MMO, 2016b), as described below.  
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Ramsgate is the most significant fishing port in the study area, both in terms of fishing effort and facilities. 
Ramsgate has substantial quayside support facilities and berthing facilities, including deep water berths, 
and is home to the largest drift net fleet in Kent and Essex.  
 
Broadstairs is a small drying harbour which currently only has a single commercial vessel registered to it. 
Traditionally, vessels based at Broadstairs used netting gear, but have had to adapt to use a variety of 
gear, such as potting for crab and lobster during summer months. Only a small value of landings is 
recorded at Broadstairs each year.  
 
Deal has no formal harbour and landings are made directly onto the shore. Summer potters and winter 
drift and trammel netters operate out of Deal. Vessels often move along the coast to follow seasonal 
fishing activity and increasing numbers of commercial fishers at Deal are turning to chartered angling.  
 
Dover is not considered a major fishing port and only has seven commercial vessels registered as 
operating from there. Reefs close to shore provide good grounds for crab and lobster potting. As the port 
is sheltered from poor weather, it is often used by vessels as a mid-way stopping point to shelter from 
poor weather. 
 
Folkestone is a small fishing harbour with 10 registered vessels. Registered fishing vessels are mainly 
trawlers targeting cod and sole, but there are also whelk potters and scallop dredgers.  
 
Margate is a small drying harbour that is home to three registered vessels, only one of which is reported 
as active (KEIFCA, Appendix 13.1). Between April and late November, vessels set trammel nets up to 
15–20 miles offshore of the low water mark to take sole, mixed flatfish, rays and bass. In summer, vessel 
activity turns to wreck netting for cod, pollock, bass and conger eel. During the winter, gill nets are used to 
take cod and herring are occasionally fished with drift nets.  
 
Whitstable has a sheltered drying harbour which is used by an active and diverse fleet of trawlers, netters, 
potters and dredgers. Multi-rigged otter trawls operate most of the year, targeting sole, cod and whiting, 
and occasionally rays and bass. A few vessels regularly dredge for native oysters in autumn and winter, 
pair trawling takes place seasonally for bass and a few vessels dredge for cockles, mainly on the Maplin 
Sands off the Essex coast, and only fish local grounds during periods of bad weather. 
 
Table 13.4 identifies the number of vessels registered at each of the ports within the study area, and the 
number of vessels registered as being active fishers by the KEIFCA.  

Table 13.4  Number of registered vessels vs number of active vessels by fishing harbour 

Harbour 
Registered vessels  

(MMO, 2016b) 
Active vessels  

(KEIFCA, 2016b) 

Broadstairs, Margate, Ramsgate 32 30 
Herne Bay 4 2 
Dover 7 4 
Folkestone and Hythe 13 13 
Whitstable 13 15 
Deal and Walmer Not an MMO classed ‘home port’ 5 

 
 
Harbour specific fisheries data for ICES rectangle 31F1 between 2010 and 2014 has been obtained from 
the MMO (MMO, 2016b). Fishing effort data (in kW days) identifies that most effort is expending by 
vessels landing catches in Ramsgate and, but to a much lesser extent, Deal and Folkestone. Fishing effort 
data (in total minutes fished) (Figure 13.8) identifies two key fishing areas: an area approximately 6-8NM 
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directly east of Ramsgate and an area approximately 10-12NM directly east of Deal, and no fishing effort 
in the proposed dredge area. 

Figure 13.8 Fishing effort data (in total minutes) for vessels recorded as fishing in ICES rectangle 31F1 in 2011. 
Source: MMO. (Appendix 13.1) 

 
 
The MEP consultation survey data for local fishing activity (Section 2.3.4, Appendix 13.1) (Figure 13.9) 
identifies that inshore commercial fishing vessels (less than 10m) from Ramsgate, Deal and Folkestone 
use the proposed dredge area, vessels from Whitstable use the Thames Estuary, and vessels from Dover 
use several areas.  

13.4.4 Commercial fishing fleet 

There are 66 registered vessels within the study area with the majority of these vessels being registered to 
Ramsgate or Whitstable as their home ports. Of the 66 vessels, 53 vessels are UK registered and the 
remaining 13 vessels are French, Dutch, Irish and 2 unknowns.  
 
The majority of the fleet’s vessels are less than 10m in length. Eight vessels are over 10m and a single 
vessel is over 15m. The average vessel size is 7.9m, the average gross tonnage is 7.4GT, and the 
average engine power is 77kW. Due to the seasonality of target species, some of the fleet move around 
the south-east coast of England and wider North Sea and are only based within the study area part-time. 
Although the less than 10m vessel fleet is limited in range, the vessels are known to base themselves at 
different harbours in order to follow target species (Walmsley & Pawson, 2007). Most vessels within the 
inshore fleet target different species throughout the year and are able to deploy two or more fishing gear 
types.  
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Figure 13.9 Extent of fishing grounds by port (polygons obtained from digitised images of fishing grounds 
provided by interviewed vessel owners) (Appendix 13.1). 

 

13.4.5 Commercial target species 

The MEP consultation survey data (Appendix 13.1) for commercial fishing activity (Figure 13.10) 
identifies the distribution of key commercial species. Drift netting and static gill netting have been adapted 
to target a variety of species since the 1970s, including bass, cod, sole and various species of 
elasmobranchs. As the seasonality of each species differs (cod - a winter fishery, sole - a spring/summer 
fishery, and thornback ray - a spring fishery), netting takes place all year round over diverse grounds, 
which include the Goodwin Sands. With the exception of sole, which has a patchy distribution, all other 
target species have a wide distribution within the study area.  
 
Landings of target species vary seasonally and catch composition generally changes throughout the year. 
In winter, cod and whiting tend to be an important catch species, and are generally landed in Ramsgate. In 
spring, fishing effort tends to focus on sole and rays with an increased use of drift and trammel nets. Bass 
are also targeted in summer by drift nets. Bass, skate and cod are the fish species which typically provide 
the greatest proportion of catch values (Figure 13.11).  
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Figure 13.10 Extent of fishing grounds by fish species (polygons obtained from digitised images of fishing 
grounds provided by interviewed vessel owners). 

 
 
Between spring and autumn, tangle and trammel nets are used for sole, plaice, ray, dogfish and, to a 
lesser extent, turbot and brill. It is likely that some netting activity occurs on Goodwin Sands (Figure 13.2). 
 
Scallops are fished in winter months within the River Rye estuary and typically landed in Ramsgate. 
During summer months potters target areas of rocky coastline for lobster, crab and whelks. Pots are set 
for brown crabs, lobsters and whelks between Walmer and Dover and fishing effort peaks in summer. 
 
Trapping and potting are common fisheries operating on and around the Goodwin Sands, primarily 
targeting whelk, lobster and crab. Available information (Appendix 13.1) indicates that these fisheries are 
likely to operate within the vicinity of the proposed dredge area at a low intensive level. Whelk are caught 
all year round on diverse fishing grounds, whereas lobster and crab tend to be summer fisheries on more 
specific grounds that are likely to correlate with and reflect habitat preferences of crab and lobster for 
grounds that enable burying (crab) or refuge (lobster). 
 
 
 
 
 
 
 
 
 



 
O p e n  

 
 

 

16 May 2016 VOLUME II  I&BPB2107R001D01 315  

 

 

Figure 13.11 Reported percentage contribution of target species to annual turnover. Number of commercial 
fishers consulted that provided information = 23/31 MEP consultation results, Appendix 13.1.  

 

Figure 13.12 The seasonality of the top 8 targeted species reported in consultation with commercial fishers 
(source: MEP consultation results, Appendix 13.1) 

 

13.4.6 Commercial fishing gear  

Vessels in the study area are likely to have some flexibility in the type of gear that they use in order to 
target species with strong seasonality. MMO landings data for ICES rectangle 31F1 (MMO, 2015) shows 
that, in terms of value of landings, trapping, gill/entanglement netting and trawling are the most 
predominant gear types used. Vessels operating out of Ramsgate largely use on traps or 
gill/entanglement nets, vessels from Whitstable predominantly fish using trap gear with lesser use of trawl 
gear and some use of nets. Other gears are used by fishers from all ports to a lesser degree (Figure 
13.13). 
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Figure 13.13 Total volume of catch recorded as landed by various gear types (2010-2014) to proximal ports to 
the Goodwin Sands (Appendix 13.1) 

 
 

From the international fleet, there is a small amount of trawling undertaken by Dutch, Belgian and French 
vessels, using beam, pair and stern trawling gear types (MMO, 2015). 
 
Consultation was undertaken with 30 fishermen to inform MEP (2015) about the use of gear types. This 
consultation revealed that most local fishers use pots, traps and nets. Of the 30 fishers consulted, 18 
operate more than one gear type and, of these fishers, 13 operate two gear types, four operate three gear 
types, and one operates four gear types. In addition, the consultation revealed that fishers use a range of 
gear within the study area and the proposed dredge area including nets, pots and rod and line.  

13.4.7 Commercial landings values 

Consultation was undertaken with 30 fishermen to inform MEP about the values of landings. Due to the 
commercial sensitivity of this information, only seven fishers were willing to provide this information. This 
consultation revealed that the key fishing areas generating the highest landings value are likely to be to 
the east and north east of Dover, and off the eastern and southern edges of Goodwin Sands. This 
assumption is supported by these areas typically having higher fishing intensity, as indicated in Figure 
13.13 This consultation also revealed that bass, whelk, sole, lobster and cod are the most valuable catch 
species, and contribute 88% of the annual landings value.  
 
Table 13.5 provides an estimated breakdown of annual landing values for a range of species. The values 
are derived from reported earnings that were provided in confidence (MEP consultation survey; Appendix 
13.1) 
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Table 13.5  Estimate of annual value of landed catch by 7 commercial fishing vessels active in the study area 

Target species Annual landed value of 7 vessels  

Bass £223,200 

Whelk £165,000 

Sole £135,000 

Lobster £133,500 

Cod £98,900 

Crab £44,500 

Skate £42,300 

Smooth-hound £6000 

Pouting £4000 

Turbot £1200 

Pollack £400 

Plaice £400 

Total £835,000 
 
Due to the low number of responses with annual turnover data, the MEP supplemented this data with the 
Seafish fleet economic performance dataset (Seafish 2016) to gain a more thorough understanding of 
reported the national average fishing income for fleet segments as follows:  
  

 UK pots and traps under 10 metres - £54,200 per annum; 
 UK pots and traps 10-12 metres - £113,500 per annum; 
 UK drift and fixed nets under 10m - £45,900 per annum; and 
 South West beamers under 250Kw - £564,400 per annum.  

 
MEP (Appendix 13.1) compared the reported earnings from seven fishers in the study area (Table 13.5) 
with indicative earnings based on the national average incomes listed in Seafish (2014). MEP found the 
expected earnings for the seven fishers would be £730,044 using the incomes listed in Seafish (2014), 
which is a substantial deviation from the reported earnings (i.e. £835,000). MEP concluded that this 
deviation is likely to reflect the different compositions of the local and national fleets, and the limited 
number of consultation responses. MEP also concluded that the reported earnings for the seven fishers 
do not appear unreasonable (Appendix, 13.1) and bass, whelk, sole, cod, skate and crustaceans (crab 
and lobster) are important to local earnings.  
 
Figure 13.14 shows the total value of landings for the ports (MMO, 2015) within the study area. Ramsgate 
is the most significant commercial port in the study area with all other ports contributing a small proportion 
of the total landings value each year. 
 
Figure 13.5 shows the proportion of total value (MMO, 2015) provided by each landed species within 
ICES rectangle 31F1 and landed in the ports close to Goodwin Sands. Sole, cockles, whelks and bass are 
the four most valuable species landed, although this does not necessarily mean that these species are the 
most valuable catch species within the proposed dredge area.  
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Figure 13.14 Value of fished species (GBP) caught in ICES rectangle 31F1 and landed the ports closest 
to the Goodwin Sands, 2010-2014 MEP, 2016).  

 

 

Figure 13.15 Landed value (GBP) of commercially important species caught in ICES rectangle 31F1 and 
landed to ports proximal to the Goodwin Sands, 2010-2014 Figure 43, Technical Appendix 
13.1).  
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13.4.8 Commercial fishing restrictions 

There are a number of restrictions that may affect commercial fishing in the study area and, therefore, 
future baseline conditions.  
 
From the 1st January 2016 to the 30th of June 2016 in the North Sea and English Channel demersal trawls 
and seines can retain up to 1% bass as by-catch. Fixed nets, hooks and lines can have up to 1300kg of 
bass per vessel per month except February and March. All other gear types, including drift nets are 
excluded. This will affect fishermen in the study area.  
 
From the 1st of July 2016 to the 31st of December 2016 in the same area, demersal trawls and seines can 
retain up to 1000kg of bass per vessel per month. Fixed nets, hooks and lines can retain up to 1300kg of 
bass per vessel per month. All other gear types can retain up to 1000kg of bass per vessel per month.  

13.4.9 Chartered fishing 

Overview 

This section is informed by consultation undertaken by MEP with vessel owners in the study area and is 
reported within Appendix 13.1. 
 
Charted fishing vessels in the Study Area range between 9 and 17m, however, most are within the 10-
12m category. Vessels tend to be chartered by recreational fishers and all use rod techniques such as 
lure, fly or baited hook. 
 
Charters are dependent on weather conditions, and although are active all year round, tend to have 
reduced activity in winter months. A typical vessel will operate 100-150 days a year. Charter vessels 
operate out of Ramsgate, Dover, Sandwich, Folkestone and Deal. 
 

Fishing areas 

Consultation responses from vessel owners indicate that fishing on chartered vessels takes place over 
most of the study area, however, there is a notable hotspot of activity over the Goodwin Sands area in 
general (Figure 13.16). Vessel owners from both Dover and Ramsgate reported Goodwin Sands as an 
area of fishing activity. In particular, vessel owners from Dover indicated that they have high fidelity for 
Goodwin Sands and the surrounding area and also indicated a restricted spatial area with little activity 
away from Goodwin Sands.  

 

Target species  

Interview responses from vessel owners indicate that demersal fish are the primary target species with 
skate being the most commonly caught species (36%), followed by cod (24%), plaice (22%) and bass 
(19%) (Figure 13.17). Other species caught include elasmobranchs, other species of gadoids and flatfish 
as well as mackerel.  
 
Interviews with vessel owners indicated target species caught on the grounds around the Goodwin Sands 
include skate, smooth hound, bass, thornback ray, dogfish, herring, mackerel, cod, whiting and grey mullet 
(MEP, 2016).  
 

Charter fees and typical annual incomes  

Charter fees are reported as being typically £35-£40 per person but vary depending on whether the 
charters are on weekends or weekdays. Charters tend to be based on group size and a vessel owner 
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would typically charge £450 to £500 for a single day charter for 10-12 people. Vessel owners who were 
consulted and provided turnover reported annual turnovers of £20,000-£60,000, with the average being 
£30,000 per annum. 

Figure 13.16 Heat map of overlapping charter fishing grounds (polygons obtained from digitised 
images of fishing grounds provided by interviewed vessel owners (Appendix 13.1) 

 
 

Management 

Chartered anglers are prohibited from commercially selling landed fish and are governed by the same 
minimum landing sizes (MLS) as commercial fishing operations. Any fish caught below the MLS must be 
returned to the sea. 
 
Fishers targeting bass are subject to further restrictions and from the 1st of January 2016 to the 30th of 
June 2016 all vessel and shore fishers catching bass must catch and release, and are prohibited from 
landing fish. Between the 1st of July 2016 and the 31st of December 2016, recreational fishers are allowed 
to land a single bass per day. 
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Figure 13.17 Mean % contribution of target species to annual charter angling catch. Number of fishers 
interviewed = 9 (MEP, 2016).  

 

13.4.10 Recreational fishing  

Overview 

Information used to inform this section has been summarised from Appendix 13.1. This information was 
based on an interview from a local recreational fisher and member of the KEIFCA. Information has also 
been gathered from previous Natural England consultations during the recommendation of the Goodwin 
Sands as a potential future MCZ. 
 
Recreational fishing within the study area is undertaken from shore, piers and privately owned boats. Due 
to the nature of recreational fishing, it is an unregulated activity and there is no requirement for a rod 
licence to fish in the sea. As fishers are not required to register or hold a licence, there are no records 
available from which to ascertain absolute figures relating to numbers of active fishers.  
 

Fishing effort 

There is a large number of recreational angling clubs within the study area. The angling clubs typically 
operate from shore. There are also a large number of recreational vessel owners who use the ports within 
the study area and who are likely to undertake fishing, largely within 6NM. There is also a substantial 
network of fishing tackle and bait shops within the study area. 
 
Numbers of vessels operating out of the study area (based on observations) show that at least 30 private 
angling vessels operate from Folkestone and at least five operate from Dover and Ramsgate. There is 
also a small fleet of trailer launched boats targeting bass operating out of Herne Bay. These use mainly 
rod and line techniques and are recreational or semi-commercial fishers.  
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Recreational fishing vessels are generally less than 11m in length and many are significantly smaller, 
which limits their range. Both shore and boat based fishing effort is highly variable and dependant on a 
range of environmental and social influences; for example, weather, tide, recreational time and disposable 
income. Recreational fishers will be the main users of chartered vessels with a mix of local and tourist 
recreational fishers likely to use recreational vessels costing approximately £35-45 per rod. Shore fishing 
is a low cost activity with some fishers paying discrete costs (approx. £1.50) to fish off piers. Fishing 
directly from public shores is free.  
 
Interviews highlighted that recreational anglers target similar species to the commercial angling (line gear) 
vessels. Preferred species include table fish such as mackerel (Scomber scombrus), herring (Clupea 
harengus), cod (Gadus morhua) and bass (Dicentrarchus labrax). In addition smooth hound (Mustelus 
spp.), skate and rays, grey mullet (Chelon labrosus) and Dover sole (Solea solea) are sought after. 
Recreational anglers are reported to catch undersized or juvenile mackerel for to use as bait for bass 
fishing. 
 
Existing regulation includes minimum landings sizes (see ES Section 3.2.3), bass limits and the 
prohibition on selling catches.  

13.4.11 Socio-economic environment 

Ancillary and supply chain 

MEP (2015) (Appendix, 13.1) outline estimated socio-economic parameters based on data from the 
KEFICA, Cefas and previous analysis.  
 
It is estimated (from AIS, visual survey and VMS data) that between 40 and 65 vessels from ports either 
within or adjacent to the study area may fish on Goodwin Sands on either a full or part time basis; 
although based on the conclusion to Section 13.4.2, is it unlikely that this number of vessels may fish 
within the proposed dredge area. Due to decline in the south-east fishing fleet in general, there has been 
some loss of ancillary services, which is typical of the UK as a whole. The evidence suggests little 
investment in new vessels in recent years and that such purchases tend not to be made through local boat 
builders. There has been a shift to a European based supply chain rather than a local one, with major new 
purchases of gear and vessels usually coming directly from manufacturers.  
 
Being the most active port, Ramsgate provides vessel refuelling services, as well as electrical and 
mechanical engineering services which provides full and part time jobs for several workers. There are also 
small chandlery services for minor purchases.  
 
There is no local auction market for fish landed within the study area. Most fish are sold whole and 
shipped either to the continent or to London; therefore there are no fish processing facilities in the study 
area. Fish tends to be prepared and packed at sea. 
 
Folkestone is the harbour with the most ancillary facilities dedicated for the fishing industry, including 
quayside cold stores and processing plants for the Folkestone Trawler Company.  
 

Heritage and tourism 

Tourism is an increasingly important factor which has helped the inshore fishing fleet to diversify their 
economic portfolio (Reed et al., 2011). Working historical harbours are an embodiment of UK seafaring 
heritage and are popular tourist destinations for both historical and visual reasons. Therefore, both the 
port and the fishing fleet can be seen as assets which encourage tourism. Fishing communities often have 
a long standing and unique culture and ambience which are popular draws for tourists. 
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The historic harbour around Ramsgate has a popular waterfront with restaurant and bars which have good 
views of the harbour. The quay side is fairly active and provides a good example of a working harbour. 
There are also charter vessels that operate which will take tourists out on day trips from either fishing or 
wildlife tours. There are also annual traditional events that take place in Ramsgate such as trawler races 
and seafood competitions which may attract tourists.  
 
Dover is less of a picturesque port than Ramsgate and provides an impression of a more modern working 
port where fishing is a minor activity and is therefore likely to attract less tourists. However, being a major 
port for ferry activity to the continent creates a regular footfall of tourists that may visit the harbour whilst 
passing through.  
 
In Deal, a mix of small seaside town with boats moored on the town beach and good shore and pier 
fishing are likely to attract tourists to the waterfront. Some of the vessel owners in Deal offer fishing trips.  

13.5 Potential Impacts 

This sub-section assesses the potential impacts of the proposed dredge on commercial and recreational 
fishing activities in the study area. 
 
Scoping identified the following potential impacts: 
 

 Potential disruption to fishing activities due to dredger movements interfering and/or obstructing 
fishing during dredger transits between Goodwin Sands and the DWDR construction site at the 
Port of Dover during the dredging periods; 

 Potential loss of access, or restricted access to, fishing grounds within the proposed dredge area 
at South Goodwin Sands during the dredging periods; and 

 Potential loss of and/or damage to fishing gear within the proposed dredge area due to (for 
example) snagging on seabed obstructions and protrusions uncovered by dredging (e.g. natural 
rock and human debris). 
 

Scoping also identified the potential impact (i.e. loss) on fish resources as a result of the proposed dredge 
causing a loss of habitat and, therefore, a loss of fishing grounds. This impact is assessed in ES Section 
9.4 Fish Ecology Impact Assessment. 

13.5.1 Potential disruption to fishing activities due to dredger movements  

Commercial and recreational fishing activities could be disrupted by dredger movements. Disruption could 
take the form of the dredger(s) causing obstructions and interferences during fishing activities such as 
trawling and setting or retrieving gear. This potentially could cause interruptions and changes to those 
fishing activities if they have to be delayed, retrieved and re-set, or the vessel manoeuvred. The potential 
for disruption is considered higher for commercial fishing activities that are harder to retrieve gear and/or 
relocate (e.g. pots and nets) to avoid the dredger movements, than for recreational fishing activities that 
are easier to retrieve gear (i.e. reel in lines) and/or relocate.  
 
As described in ES Section 2, dredger movements will occur along the transit route between South 
Goodwin Sands and the DWDR construction site at the Port of Dover. Dredging activities will be 
undertaken over a 24 hour period, seven days a week over three periods of four month durations. 
Dredging will require one or two dredgers.  
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Each dredger will make up to three dredging cycles per day, including transits between Goodwin Sands 
and the Port of Dover. There is estimated to be a maximum of 24 transits per day based on the 
assumption that two dredgers can each make 12 return trips over six dredging cycles. If evenly distributed, 
one dredger will pass the same location every hour and, therefore, there is a moderate chance of a 
dredger passing a fishing activity along the transit route. The dredgers’ transit speed will be approximately 
19km/hour (10knots), which means they will present a moderately fast moving vessel to be avoided during 
fishing. 
 
Fishing activity taken from AIS, VMS, MMO and KEIFCA surveillance data (Appendix 13.1) indicates that 
there is generally a low level of commercial and recreational fishing activity to the south west of Goodwin 
Sands, including the transit route between the proposed dredge area and the DWDR site. Consultation 
with local fishers (MEP consultation survey, Appendix 13.1) revealed that the transit route is not intensely 
fished at Goodwin Sands end, but is a relatively high value fishing area on the approach to the Port of 
Dover (Figure 13.18). Consultation also revealed that both the inshore fishing fleet and recreational 
fishing fleet use the transit route, primarily for potting and recreational/semi-commercial rod and line 
fishing, and the area to directly south of Goodwin Sands is used occasionally for netting.  

Figure 13.18 Estimate of value obtained from fishing grounds in the study area (Appendix 13.1) 

 
 

The sensitivity of fishing activities to disruption by transiting dredgers depends on the frequency of 
disruption and the manoeuvrability of vessels. In terms of frequency, there will be regular dredger 
movements along the transit route and, therefore, the potential to interact with fishing activities. However, 
baseline data indicates that the transit route covers an area of generally low fishing intensity given the 
wider area over which the local fishing grounds are exploited for target species (Figure 13.18). 
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In terms of manoeuvrability, rod and line vessels have a high flexibility in fishing location and 
manoeuvrability whereas fishing vessels that are towing gear or setting net and pots have limited 
manoeuvrability once gear is being set. Once gear is set, there should be no disturbance to soaking gear 
from transiting dredger. Transiting dredgers will be under full control and have a good level of 
manoeuvrability. Under standard maritime law, vessels with impaired manoeuvrability have navigational 
priority and therefore, if fishing vessels were actively fishing, the dredgers would be under obligation to 
avoid them.  
 
Overall, there should be sufficient space to accommodate most fishing activities and dredger transits 
without large-scale disruption to fishing activities, particularly where fishing activities will have some 
degree of navigational priority. On this basis, it is anticipated that the sensitivity of fishing activities to 
transiting dredgers would be minor.  
 
The magnitude of disruption to fishing activities can be considered in terms of the time and space over 
which fishing may be disturbed from normal activities. The evidence presented in Appendix 13.1 
suggests that there is a limited amount of fishing activity within the transit route and, therefore, the number 
of interactions with transiting dredgers will be low, particularly given the potential navigational priority 
afforded to fishing vessels. The duration of disruption will be limited to the time taken for a dredger to pass 
a fishing activity (i.e. minutes) and the number of times a dredger will pass a fishing activity (i.e. up to 
several times in one day) over the entire dredging period (i.e. three periods of four months over 2017-
2019).  
 
Overall, disturbance from a moving dredger at any one location will be limited to a matter of minutes on 
each occasion, after which the fishing activity can resume. Fishing vessels would only experience 
disturbance in three periods of four month periods during 2017, 2018 and 2019. To a certain extent, 
disturbance will relate to the seasonality of some fishing activities. Commercial fishing for whelk and 
lobster is widespread and continuous year round, with a small increase in lobster fishing between April 
and December, and bass fishing increases in summer. Recreational fishing is more popular in summer 
months, coinciding with better weather and holiday periods. Overall, given the very small spatial and 
temporal disturbances likely to be caused by transiting dredgers, and the areal extent of suitable fishing 
grounds available, it is anticipated that the magnitude of the impact would be negligible.  
 
In conclusion, the potential for disruption will be limited in time (i.e. minutes, for each interaction), in 
duration (i.e. during the three periods of four months of dredging programme over three to four years), and 
space (i.e. within the transit route which covers some, but not all, of the available fishing grounds and 
fishery resources, that are subject to generally low intensity of fishing effort). In addition, standard 
navigational communications (e.g. raising awareness through Notices to Mariners and Fisheries Liaison 
Officers (FLOs)) and procedures (e.g. the navigational priority afforded active fishing vessels over passing 
dredgers) will reduce the level of disruption to those fishing activities least able to accommodate 
displacement and/or manoeuvres. On this basis, as the sensitivity of the receptor is assessed as low and 
the magnitude of impact is expected to be negligible, the overall significance of the effect is expected to be 
minor, adverse. 

13.5.2 Potential loss of access, or restricted access, to fishing grounds 

There is the potential for the proposed dredge to cause the temporary loss of access, or restrict access, to 
fishing grounds within the proposed dredge area at South Goodwin Sands during the dredging periods. 
This change to access could disrupt fishing activities and could, indirectly, affect the values of fish 
landings.  
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As described in ES Section 2, one or two dredgers will be operating within the proposed dredge area at 
South Goodwin Sands, for approximately up to 12 hours a day. Whilst dredging, they will be under limited 
power and manoeuvrability, operating at speeds of 1-2 knots. The dredgers will sail back and forth along 
linear tracks (i.e. their movements are not random) across the proposed dredge area. However, as a worst 
case scenario, it can be assumed that the entire proposed dredge area is unavailable for fishing activities 
when dredging takes place over the three periods of four months in 2017, 2018 and 2019. It is also 
assumed that fishing activity will be free to resume outside of these periods, leaving a period of 36 months 
out of a programme of 48 months when fishing can be undertaken at the proposed dredge area with no 
effect on access.  
 
These assumptions equate to displacing fishing activities from an area of 3.9km2. Even though it is 
unlikely that the entire proposed dredge area will be covered by the dredgers in a 24-hour period, it is 
considered unlikely that fishers will risk using static gear (e.g. pots and set nets) within the proposed 
dredge area (i.e. setting the static gear on the seabed and leaving it to ‘soak’ for a period of 24 hours, 
before retrieving it). If static gear were to be set and left within the proposed dredge area for 24 hours, 
there is a chance that it could be lost or damaged by the dredging.  
 
The sensitivity of fishing to a loss or restriction to access can be informed by the baseline data on fishing 
activity and intensity. The proposed dredge area is used mostly by local fishers operating vessels less 
than 10m long out of ports within the study area (Figure 13.9), and using a mix of pots, nets and line 
methods. While the true level of fishing activity and intensity is unclear, an estimate of the value of the 
proposed dredge area as a fishing resource (based on 7 questionnaire returns) shows that the majority of 
the proposed dredge area is low in value (£8-£487 per 0.25 sq. km per year) when compared with the 
adjacent areas that are generally valued between £1597 and £4790.10 per 0.25sq. km per year (Figure 
13.18), and the total estimated value (maximum) of the proposed dredge area, based on figures provided 
in Figure 13.18 is £18,842. The annual turnover of the wider study area is estimated to be worth £835,000 
(see Table 13.5).  
 
In terms of receptor sensitivity, there is no information to suggest that the proposed dredge area is of 
particular importance (in comparison to the wider study area) to any single fishing type or target species, 
is a generally lower in value than the surrounding area, and is not important during a specific time of the 
year. Therefore, if it is assumed that the potential annual turnover for the proposed dredge area of 
£18,842 is spread evenly throughout the year, this would equate to £1570 per month. Therefore, the 
commercial fishers would have restricted access to £6280 in 2017, 2018 and 2019. In combination, over 
the programme for the proposed dredge (2017-2019), the commercial fishers will have no or restricted 
access to £18,840 of fishery resource out of an estimated total of £3,340,000 fishery resource (i.e. 
£835,000 x 4 years), which represents 0.5% of the fishery resource.   
 
Given the large amount of available area for each type of fishing in the area surrounding the proposed 
dredge area, and the relatively low value per square km of the proposed dredge area, it is anticipated that 
local fishing activity has a low sensitivity to being displaced from the proposed dredge area.  
 
The magnitude of the lost and/or restricted access is considered low given the low value of the displaced 
resource (i.e. 0.5% of the estimated turnover within the study area during the entire dredging programme), 
the limited time of displacement (i.e. three period of four months over 2017-2019), and the availability and 
accessibility of higher value fishery areas adjacent to the proposed dredge area.   
 
In conclusion, on the basis of the low receptor sensitivity and low magnitude of impact, the significance of 
lost and/or restricted access to fishing at the proposed dredge area is assessed to be minor adverse.  
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13.5.3 Potential damage to fishing gear from seabed debris uncovered by 
dredging 

The is the potential for the loss of and/or damage to fishing gear to occur within the proposed dredge area 
as a result of gear being damaged (e.g. caught, snagged, torn, broken) on seabed obstructions and 
protrusions that are uncovered by dredging and left in situ (e.g. natural debris (predominantly rocks) and 
manmade debris (most likely to be archaeological remains)). 
 
The use of fishing gear within the study area is identified in Figure 13.19. Of the fishing gear types used 
within proposed dredge area, nets are at the highest risk of being snagged on seabed obstructions and 
most sensitive to damage, and particularly towed trawl nets and static nets set on the seabed.  Static gear 
(i.e. pots and traps) are also used in the proposed dredge area but are less sensitive to damage. Fishing 
using a dredge (e.g. beam trawling) is not undertaken within the proposed dredge area Fishing activity 
within the proposed dredge area is expected to be low relatively tolerant of seabed obstacles since it 
involves the use of static gear (i.e. pots and traps). However, given the cost implications of repairing 
damaged or replacing lost or damaged fishing gear, in particular, nets, the sensitivity has been assigned 
as moderate.  

Figure 13.19 Extent of fishing grounds by coarse gear type (polygons obtained from digitised images of fishing 
grounds provided by interviewed vessel owners) (Appendix 13.1) 

 
 
A geophysical survey has determined that the proposed dredge area is predominantly sand over bedrock 
(Section 6.5). The dredging method requires a 50cm capping layer of sand to be left over the bedrock so 
that surface sediment types will be left the same as prior to dredging. In addition, the drag head will not be 
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screened so smaller rocks will be dredged with the sediment and not left on the seabed. Therefore, it is 
not anticipated that that natural debris will be left uncovered and able to damage fishing gear.  
 
A geophysical survey has also determined that the proposed dredge area contains human debris that is 
considered to be discovered and undiscovered archaeological remains (Section 14.4). The two 
discovered (registered) artefacts within the proposed dredge area will be avoided during dredging (through 
the use of an archaeological exclusion zone) and, therefore, these debris items will present no greater 
hazard to fishing gear than at present. The six anomalies which may or may not be undiscovered 
archaeological remains will also be avoided during dredging and, therefore, will present no greater risk to 
fishing gear than at present. In addition, the drag head will not be screened so smaller human debris will 
be dredged with the sediment and not left on the seabed. Therefore, it is not anticipated that that 
manmade debris will be left uncovered and able to damage fishing gear. 
 
On this basis, the magnitude of the impact – in terms of change to seabed debris – is considered to be 
negligible. 
 
In conclusion, the potential for damage to fishing gear after dredging will be negligibly different to the 
baseline situation and the overall significance of any impact will be negligible.  

13.5.4 Indirect impacts to ancillary and supporting fishing industry 

Fishing fleets across the UK are in decline and therefore sensitive to pressures and changes to the 
industry. Similarly, the industries that support them are under pressure from cost reductions and access to 
European wide supply chains (MEP, 2016). Any impacts in the ability of the local fleet to maintain their 
catch are likely to be felt by the wider industry as a whole. 
 
Within the study area, Ramsgate and Folkestone are the main ports which provide supporting services to 
the commercial fishing fleet, whereas most ports service and house small vessels for recreational 
chartering. Changes to catch value will dictate the fishers’ ability and willingness to procure a wide range 
of services, from fuelling to buying new fishing gear and vessel upgrades. Similarly, any overall reductions 
in catch or changes in catch composition may impact on fish processing and the wholesale markets, 
including catch value.  
 
Although the industry would be likely to withstand short term minor to moderate changes, due to the 
potential for adverse impacts and the likely sensitivity of receptors, the sensitivity of the wider supporting 
fishing industry has been assigned as high as it highly dependent on the output of the local fishers. 
 
As previously discussed, it is not anticipated that dredging activities will impact on the fleet’s ability to 
maintain its catch. The study area provides ample area for target species to be fished and the proposed 
dredge area itself represents a relatively low value area compared with surrounding areas. Fishing in the 
proposed dredge area will only be restricted for 12 months of the dredging programme (2017-2019), and it 
is not anticipated that there will be more than a temporary, minor impact of fish and shellfish populations. 
Therefore, it is anticipated that the overall magnitude of the impact will be negligible and short term and, 
accordingly, the significance of the impact will be minor adverse. 

13.6 Mitigation & Residual Impacts 

13.6.1 Mitigation measures  

The following measures are recommended to reduce disruption and displacement of fishing activities 
and/or damage to fishing gear.   
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It is recommended that a Fishing Liaison Plan (FLP) be prepared to manage and achieve mutually 
agreeable co-existence of dredging and fishing activities. A key matter for the FLP will be planning of the 
communications about the timing and location of the proposed dredging activities (including dredger 
transits) with the fishing industry representative and, therefore, the local commercial and recreational 
fishing communities.  
 
It is expected that the FLP will identify DHB’s representative (i.e. a Fishing Liaison Officer (FLO)), the 
fishing industry’s representative, their respective responsibilities, and how they will liaise during the 
proposed dredging scheme.  
 
It is expected that the FLP will accommodate the standard navigational practices that will be in place (see 
Section 12.5 for more details) and, in particular, the requirements of the Marine Aggregate Extraction and 
the Fishing Industry - Operational Code of Practice prepared by BMAPA, MMO and TCE (2015). This 
Operational Code of Practice defines “best practice for communication between marine aggregate 
operators and fisheries interests, both in advance of dredging operations commencing and while dredging 
operations are taking place”.  
 
It is also expected that the FLP will be used to establish an audit trail that documents protocols and 
records communication and liaison between DHB’s representative and the fishing industry representative.  
 
With the FLP in place and satisfactorily implemented, conflicts between dredging vessels and fishing 
vessels and activities should be minimised – particularly the loss or damage of fishing gear – and should 
ensure that residual impacts will be minor adverse or negligible.  
 

13.7 Within - Project Cumulative Impacts 

 
No within - project cumulative impacts have been identified for Commercial and Recreational Fisheries. 
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13.7.1 Summary of Impacts table 

Environmental 
Parameter 

Investigation  Impact 
Description  

Receptor Impact 
Significance 

Mitigation Residual Impact

Commercial fishery  VMS, AIS, 
Surveillance Study, 
MMO data, catch 
statistics, 
consultation survey.  

Displacement due to 
transiting of THSDs 

Commercial/ 
recreational fishers  

Minor, adverse Implementation of a 
Fishing Liaison 
Plan, FLO and 
Marine Aggregate 
Extraction and the 
Fishing Industry - 
Operational Code of 
Practice  

Minor, adverse 

VMS, AIS, 
Surveillance Study, 
MMO data, catch 
statistics, 
consultation survey.  

Loss of access to 
fishing grounds. 

Commercial fishers/ 
recreational  

Minor, adverse   Implementation of a 
Fishing Liaison 
Plan, FLO and 
Marine Aggregate 
Extraction and the 
Fishing Industry - 
Operational Code of 
Practice 

Minor, adverse  

Geophysical survey, 
archaeological 
assessment, 
physical process 
assessment. 

Potential damage to 
fishing gear from 
seabed debris 
uncovered by 
dredging. 

Commercial fishers Negligible  Implementation of a 
Fishing Liaison 
Plan, FLO and 
Marine Aggregate 
Extraction and the 
Fishing Industry - 
Operational Code of 
Practice 

Negligible 

Desk based and 
interviews with the 
fishing industry 

Indirect impacts to 
ancillary and 
supporting fishing 
industry 

Supporting/ ancillary 
industry  

Minor, adverse None Minor, adverse  
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14 Archaeology and Historic Environment 

14.1 Introduction  

This section considers the potential impacts from the proposed dredging scheme upon the archaeology 
and historic environment within the study area in and around Goodwin Sands. 
 
The archaeology and historic environment covered by this assessment includes: 

 Seabed prehistory (i.e. archaeological remains on the seabed corresponding to the activities of 
prehistoric populations that may have inhabited what is now the seabed when sea levels were 
lower); 

 Maritime archaeology (i.e. the remains of boats and ships and archaeological material associated 
with prehistoric and historic maritime activities); 

 Aviation archaeology (i.e. the remains of crashed aircraft and archaeological material associated 
with historic aviation activities); 

 Historic seascape character (i.e. the attributes that contribute to the formation of the historic 
character of the seascape); and 

 Coastal heritage (i.e. archaeological sites and historic buildings along the Kent coast that may be 
affected by the proposed scheme). 

 
The results of the assessment are summarised in Section 14.6 below and presented in full in the 
Archaeological Desk Based Assessment provided in Appendix 14.1. 

14.2 Methodology and EIA 

14.2.1 Study area 

The study area (Figure 14.1) comprises the proposed dredge area at South Goodwin Sands, the wider 
exploration area as defined in Section 2 – Description of the Proposed Scheme, and the surrounding 
sea area as far as the Kent coast. The study area is focussed on the area in and around the proposed 
dredge area, and has been defined by the search area for documented losses of wrecks and aircraft 
recorded by the National Record for the Historic Environment (NRHE) and the Kent Historic Environment 
Record (HER) (Figure 14.1). 
 
The study area is broadened to cover the following heritage assets: 

 Protected wrecks sites with respect to the assessment of potential changes to hydrodynamic and 
sedimentary process regimes, both locally and regionally; and 

 Heritage assets on the Kent coast between Deal and Kingsdown with respect to the assessment 
of potential impacts to the setting of heritage assets. 
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14.2.2 Data sources 

The baseline environment within the study area has been identified, established and described with 
reference to the following sources: 

 Geophysical survey data (sidescan sonar, sub-bottom profiler and multibeam echosounder) 
acquired within the exploration area by EGS in 2015 and assessed by Wessex Archaeology (see 
Appendix 14.2); 

 Multibeam echosounder data from Goodwin Sands acquired on behalf of the Maritime and 
Coastguard Agency (MCA) as part of the Civil Hydrography Programme and provided to Wessex 
Archaeology by the United Kingdom Hydrographic office (UKHO) via the Infrastructure for Spatial 
Information in Europe (INSPIRE) portal (accessed 11/2015); 

 Previous archaeological survey work undertaken by Wessex Archaeology within the Goodwin 
Sands and surrounding areas (Wessex Archaeology, 2015); 

 UKHO records of wrecks and obstructions; 

 Records of sites and finds from the Kent HER; 

 Records of sites and finds from the NRHE; 

 Records of Protected Wreck Sites from the National Heritage List online; 

 Background British Geological Survey (BGS) geological information (BGS, 1990; Cameron et al., 
1992), and relevant Admiralty Charts for the study area;  

 Site assessments for the Goodwin Sands wrecks designated under the Protection of Wrecks Act 
1973; and 

 Secondary sources including maps, journal articles and online web resources. 

14.2.3 Geophysical assessment 

The geophysical data were acquired by EGS on board survey vessel FPV Morven, between 10th July and 
2nd August 2015. The data set comprised sidescan sonar, multibeam echosounder and sub-bottom profiler 
(chirp and boomer) data. The data was provided to Wessex Archaeology in raw format and the data was 
processed using specialist software. The technical specifications for the survey, and the processing of the 
data by Wessex Archaeology, are detailed, along with the results of the assessment, in a technical report 
included as Appendix 14.2 (Wessex Archaeology, 2015). 
 
Geophysical anomalies seen in the data were grouped, compared to UKHO wrecks and obstructions data, 
and classified in accordance with the definitions in Table 14.1.   
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Table 14.1  Criteria discriminating relevance of seabed features to the proposed scheme (Wessex Archaeology, 2015) 

Non-
Archaeological 

U1 Not of anthropogenic origin 

U2 Known non-archaeological feature 

U3 Non-archaeological hazard 

Archaeological 

A1 Anthropogenic origin of archaeological interest 

A2 Uncertain origin of possible archaeological interest 

A3 
Historic record of possible archaeological interest with no corresponding 
geophysical anomaly 

 
Similarly, criteria applied to shallow geological features of possible archaeological potential are presented 
in Table 14.2. 

Table 14.2   Criteria discriminating relevance of shallow geological features to the proposed scheme (Wessex 
Archaeology, 2015) 

Non-
Archaeological 

U2 Known non-archaeological feature 

Archaeological 

P1 
Feature of probable archaeological interest, either because of its 
palaeogeography or likelihood for producing palaeoenvironmental material 

P2 Feature of possible archaeological interest 

 
All the anomalies of archaeological potential that have been identified within the proposed dredge area 
and wider exploration area are discussed further as part of the Desk Based Assessment, see Appendix 
14.1. 

14.2.4 Legislation, policy and guidance 

The legislation, planning and policy context and EIA process relevant to the proposed dredging scheme is 
detailed in Section 3 of the ES. Additional legislation and policy relevant to archaeology and the historic 
environment within the study area is presented in detail in Appendix 14.1, including: 

 Legislation: 

 Protection of Wrecks Act 1973: Section One; 

 Protection of Wrecks Act (1973): Section Two; 

 Ancient Monuments and Archaeological Areas Act 1979 (as amended); 

 Protection of Military Remains Act 1986; 

 Merchant Shipping Act (1995); and 

 Planning (Listed Buildings and Conservation Areas) Act 1990. 

 Policy.  

 National Planning Policy Framework (NPPF) (Department for Communities and Local 
Government (DCLG), 2012); and 

 Marine Policy Statement (HM Government, 2011). 
 
The desk based assessment (Appendix 14.1) also took account of the key available guidance, including: 
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 The Setting of Heritage Assets Historic Environment Good Practice Advice in Planning: 3 (Historic 
England, 2015); 

 Chartered Institute for Archaeologists’ Standard and Guidance for Historic Environment Desk-
Based Assessments (2014) and Code of Conduct (2014); 

 Marine Geophysics Data Acquisition, Processing and Interpretation Guidance Notes (English 
Heritage and Bates, R., Dix, J. K., Plets, R., 2013); 

 Conservation Principles, Policies and Guidance for the Sustainable Management of the Historic 
Environment (English Heritage, 2008); 

 Joint Nautical Archaeology Policy Committee Code of Practice for Seabed Development (JNAPC 
and TCE, 2006); and 

 Marine Aggregate Dredging and the Historic Environment; Guidance note (BMAPA and English 
Heritage, 2003). 

14.2.5 EIA methodology 

A detailed methodology for impact assessment is presented in Section 3 of the ES. An outline of how this 
assessment method is applied to archaeological and historic environment receptors (assets) is provided 
below.  
 
The sensitivity of a receptor is a function of its capacity to accommodate change and reflects its ability to 
recover if it is affected. The criteria used for assessing the sensitivity of archaeological receptors are in 
line with those identified in Table 3.2. 
 
An impact on a heritage asset’s setting or character can be temporary. For example, the additional 
presence of vessels associated with a scheme or project can affect the setting of an asset through the 
introduction of additional noise and emissions or through disturbance of the view from that asset. The 
setting (i.e. the way in which people experience the heritage asset) can recover, however, once those 
vessels are no longer present.  
 
Impacts which result in damage to or destruction of the assets themselves, or their relationship with their 
wider environment and context, are permanent. Once destroyed an asset cannot recover. For this reason, 
the assessment of impacts is defined solely by their archaeological value.  
 
The value of a receptor is a function of a range of factors. The Marine Policy Statement (Department for 
Environment, Food and Rural Affairs (Defra), 2011: 21) states that the value of heritage assets (receptors) 
to this and future generations lies in their heritage interest, which may be archaeological, architectural, 
artistic or historic. 
 
In accordance with this definition, the value of archaeological receptors are assessed by examining the 
receptor’s age, type, rarity, survival and condition, fragility and vulnerability, group value, documentation, 
associations, scientific potential and outreach potential. These factors help to characterise a receptor and 
to assess how representative it is in comparison to other similar archaeological, architectural, artistic or 
historic heritage assets. In the majority of cases, statutory protection is only provided to a site or feature 
judged to be an above average example in regard to these factors.  
 
The value of archaeological receptors is discussed as part of the baseline set out in Section 14.4. The 
criteria used for assessing the value of archaeological receptors are specified in in Table 14.3. 
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Table 14.3 Criteria used in the determination of the value of archaeological receptors 

Value Criteria 

High 

Receptor possesses key characteristics which contribute significantly to the distinctiveness, 
rarity and character of the resource, is of high importance and rarity that is national and / or 
international in scale. Includes designated receptors such as protected wreck sites or 
aircraft crash sites and undesignated assets of the quality and importance to be designated 
under the legislation as set out in Section 14.2.4. 

Medium 
Receptor possesses key characteristics which contribute to the distinctiveness and 
character of the resource, is of medium importance and rarity that is regional in scale.  

Low 
Receptor possesses characteristics which are locally distinctive only, are of low to medium 
importance and rarity that is local in scale. 

Negligible 
Receptor characteristics do not make a significant contribution to local character or 
distinctiveness, and are of very low importance and rarity. 

 
The overall measure (negligible/low/medium/high) assigned to sensitivity and / or value, which is carried 
forward to define the significance of an impact, also includes the application of expert judgement, and 
requires explanatory text in support of any conclusion. 
 
The determination and qualification of impact significance is based upon assessing the sensitivity / value 
of the receptor against the magnitude of effect (as defined in Table 3.4), including consideration of the 
probability of an impact occurring, including both the probability that the effect will occur and the 
probability that a receptor will be present. A degree of expert judgement is necessary with consideration to 
the nature of the effect / receptor interaction and based upon the data presented in Section 14.4. Each 
significance assessment is described in Section 14.5. 
 
The different levels of impact significance are minor, moderate or major and can be adverse or beneficial. 
Where it has been determined through expert judgement that there would be no change to a receptor as a 
result of the proposed dredging, the impact is assessed as no impact. Where it is difficult to discern any 
change in comparison to existing conditions the impact is assessed as negligible. Generic terminology for 
classifying and determining impact significance is presented in Table 3.6 of the ES. 

14.3 Consultation 

The following consultation was undertaken and used to inform the EIA process in relation to archaeology 
and the historic environment: 

 A meeting was held between RHDHV, DHB, HR Wallingford, the MMO, the Environment Agency, 
Natural England and Historic England on 18th May 2015 to discuss the proposed scheme; 

 The Goodwin Sands Aggregate Dredging EIA Scoping Report (RHDHV, 2015) was submitted to 
the MMO on 31st July 2015 and a scoping response was issued to the MMO by Historic England 
dated 10th September 2015; 

 Nominated Archaeologists for the protected wrecks Stirling Castle, Restoration and Gad 8 
(Douglas McElvogue) and Rooswijk (Alex Hildred) were contacted on 24th August 2015 to request 
feedback on the EIA Scoping Report. Responses were received on 14th September and 15th 
September respectively; 

 Historic England was contacted on 6th November 2015 to request a telephone conference to 
discuss the value of a magnetometer survey as an appropriate means of assessment. A 
telephone conference between the MMO, Historic England, DHB and RHDHV took place 19th 
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November 2015 and it was agreed that magnetometer survey would not be required for 
archaeological purposes only (subject to further mitigation requirements); 

 The following Licensees and Nominated Archaeologists were contacted via email on 8th 
December to inform them of the proposed scheme and to request any specific requirements with 
regard to the protected wrecks outside the proposed dredge area and within the wider area of 
Goodwin Sands: 

 Brian Neave Licensee Stirling Castle; 

 Bob Peacock Licensee Stirling Castle and previously Restoration and Northumberland; 

 Dan Pascoe Nominated Archaeologist Northumberland; 

 Ken Welling Licensee Rooswijk; and 

 Rex Cowan Rooswijk. 

No responses were received and a follow up email was sent on 11th January 2016. Responses were 
received from Ken Welling and Daniel Pascoe on 12th January 2016.  

 An email outlining the proposed scheme was sent to the Trust for Thanet Archaeology on 20th 
January 2016. No response was received and a follow up email was sent 16th February 2016. A 
response was received from Ges Moody (Deputy Director) on the same day; 

 Following a request for information, an email outlining the proposed scheme was sent to Margaret 
Symonds, Chair of the Isle of Thanet Archaeological Society, on 19th January 2016. A response 
was received the same day; and 

 An email outlining the proposed scheme was sent to the Commonwealth War Graves Commission 
on 19th February 2016 with regard to sites designated under the Protection of Military Remains Act 
1986 outside yet in proximity to the proposed dredging area. At the time of writing no response 
had been received; and 

 A working group meeting was held between RHDHV, DHB, HR Wallingford, the MMO and Historic 
England on 2nd March 2016 to present the results of the desk based assessment, and 

 A site visit by the RHDHV Senior Marine Heritage Consultant, DHB’s Environmental Officer and 
Historic England was undertaken on 18th April to view works being undertaken by Van Oord in 
Bournemouth. The Bournemouth beach recharge scheme reflects the proposed approach to 
dredging and reclamation for DWDR comprising dredging from Licence Area 137 (south west of 
the Isle of Wight) and discharge of sand from the dredger via a floating pipeline to the beach. The 
site visit allowed for a further consultation with Historic England and a fuller understanding of what 
may be considered appropriate and proportionate archaeological mitigation for the proposed 
Goodwin Sands dredging scheme. 

 
Account has been taken of the results of consultation within the assessment presented in this section and 
the accompanying Desk Based Assessment (see Appendix 14.1). A summary of relevant consultation 
responses, and details of how they have been addressed, is presented in Table 14.4. 

Table 14.4 Summary of consultation responses in relation to Archaeology and the Historic Environment 

Consultee Date Comments 
Response/where 
addressed in the ES 

Historic England, pre-
application RAG 
meeting 

18/05/2015 

Recommended that RHDHV consult with licensees 
that regularly dive in the area as they will have up-
to-date information on the status and condition of 
wrecks. 

Licensees and their nominated 
archaeologists were contacted 
via email. Responses are 
summarised below. 
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Consultee Date Comments 
Response/where 
addressed in the ES 

Recommended consultation with the Thanet 
Archaeological Trust as they have good 
connections with licensees. 

The Trust for Thanet 
Archaeology was contacted via 
email 20/01/2016. Response is 
provided below.  

Recommended investigation/mitigation: 

 visual surveys of the material at the drag head 
should be carried out by an archaeologist 
under watching brief conditions. 

 potential for visual surveys when the dredged 
material is placed at the DWDR site. 

 a protocol for reporting archaeological 
discoveries should be implemented. 

Archaeological monitoring and a 
protocol for reporting 
archaeological discoveries have 
been recommended as mitigation 
see Section 14.6. 

Recommended the preparation of a Written Scheme 
of Investigation (WSI) at an early stage of the 
project. 

A commitment to the preparation 
of a draft WSI is stated in 
Section 14.6. 

Historic England, 
scoping response 

10/09/2015 

Requested that the ES and Marine Licence 
application clearly set out the duration and terms of 
the licence applied for (i.e. the number of years the 
licence will cover and estimates of average and 
maximum annual tonnage). 

Detail provide in Section 2 - 
Description of the Proposed 
Scheme and the MMO Marine 
Licence Application form. 

Geophysical or geotechnical data should be fully 
assessed by an accredited archaeological 
contractor with sufficient relevant experience in 
such assessments. It is also advisable for an 
accredited archaeologist to be involved in the 
design of the survey, in order to ensure that the 
data collected is suitable for archaeological 
assessment.   

Input into the design of the 
survey was provided by the 
RHDHV Senior Marine Heritage 
Consultant. Geophysical data 
has been assessed by 
specialists at Wessex 
Archaeology. 

Request that a magnetometer survey is 
administered, with full coverage and interpreted by 
an accredited archaeological contractor.   

Magnetometer survey was not 
carried out, subject to further 
consultation, as summarised 
below (Historic England and 
MMO teleconference 
19/11/2015). 

An ES submitted in support of the licence 
application must address the historic environment 
features that may be affected by these 
developments including remains of wreckage from 
vessels and aircraft, and the archaeological 
evidence of possible human activity on former land 
surfaces now submerged by higher sea levels. 

The baseline considers 
submerged prehistoric 
landscapes, maritime and 
aviation archaeology. See 
Section 14.6 and Appendix 
14.1. 

Request that the ES maintains a clear recognition 
throughout of levels of significant heritage assets 
and archaeological sites especially when 
considering broader environmental impacts. 

Addressed in this Section 14 
and Appendix 14.1. 
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Consultee Date Comments 
Response/where 
addressed in the ES 

During grab sampling (for ecological survey) the 
survey vessels and grab operators must take 
appropriate action to remain clear of recorded 
heritage assets during the survey. Should artefacts 
of archaeological interest be recovered they should 
be reported through the Marine Aggregate Industry 
Protocol for Reporting Finds of Archaeological 
Interest. 

Grab sampling was undertaken 
prior to receipt of scoping 
response, although no known 
heritage assets were impacted 
and no archaeological 
discoveries were made.  

Recommend reference to individual Protection of 
Wrecks Act 1973 sites assessment and monitoring 
reports and The Goodwin Sands and the Downs, off 
Kent Overview of Archaeology Investigations report. 

Detail included in baseline 
assessment. See Section 14.4.2 
and Appendix 14.1. 

Although there is potentially a low likelihood of 
impacting prehistoric archaeology, given the 
relatively limited existing datasets to prescribe such 
determinations, any ES produced will capture 
information from geotechnical and geophysical 
investigations to inform a baseline. 

Both geophysical and 
geotechnical data was utilised in 
looking at the submerged 
prehistoric landscape. See 
Section 14.4.1, Appendix 14.1 
and Appendix 14.2. 

Due to potential impacts to sea users such as 
divers, these interest groups should be consulted to 
ascertain the most realistic assessment of impact 
possible. 

A wide range of stakeholders 
were contacted as part of the 
consultation process. The full 
details of consultation are set out 
in Section 4. Consultation 
responses specific to 
archaeology and the historic 
environment are summarised in 
this section (Section 14 3) and 
addressed as part of the 
assessment of potential impacts. 
See Section 14.5. 

Archaeological reports produced as part of this 
development should be recorded via OASIS (Online 
Access to the Index of archaeological 
investigations). 

A commitment to the submission 
of reports to OASIS will be set 
out in the scheme specific WSI. 

Douglas McElvogue, 
scoping response 

14/09/2015 

Protected wrecks will have to be monitored for 
changes in sediment cover, not only after the 
immediate dredging but also several years 
afterwards as any dredging in the south sands could 
have an impact on the north sands. Historic 
dredging has been proposed as a possible reason 
for sites uncovering.  

Modelling undertaken to inform 
this ES predicts no effect upon 
the sediment cover of Protected 
Wrecks as a result of the 
proposed dredging scheme.  See 
Section 6 and Section 14.6.  
Therefore no monitoring of 
Protected Wrecks is proposed.  

Alex Hildred, scoping 
response 

15/09/2015 
Requested a greater level of site specific detail than 
presented in the scoping report.  

A response was provided 
confirming the greater level of 
detail that would be provided in 
the ES. 
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Consultee Date Comments 
Response/where 
addressed in the ES 

MMO, Historic 
England, 
teleconference to 
discuss 
magnetometer survey 

19/11/2015 

It was agreed that a magnetometer survey would 
not be necessary as long as the measures outlined 
immediately below were put in place. 

Recommended measures have 
been incorporated into the 
mitigation strategy set out in the 
ES. See Section 14.6. 

Prescriptive monitoring measures may be 
necessary in order to identify any morphological 
changes either from natural processes or from any 
dredging activities. A multi-beam bathymetry survey 
will be needed prior to dredging commencing given 
the time between the August 2015 survey and the 
proposed September 2016 start date. 

Physical processes modelling by 
HR Wallingford has been used to 
inform the ES and the 
archaeological assessment of 
pre-dredge and post-dredge 
geophysical survey for each 
dredging stage has been 
recommended as a mitigation 
measure in the ES. See Section 
14.6. 

Further discussion will be required prior to consent 
concerning staged monitoring. 

RHDHV have organised a 
Heritage and Archaeology 
working group with the MMO and 
Historic England to discuss the 
results of the ES. 

Potential for use of multi-beam on dredging vessels 
as part of monitoring was discussed during the 
teleconference. 

DHB will arrange for Historic 
England to visit a dredger to 
observe the on board equipment. 

A UXO observer may not be sufficient in order to 
identify archaeological artefacts over the long term. 
An on board archaeologist would be more 
appropriate. 

On board archaeological 
monitoring during dredging has 
been stated as a mitigation 
measure in the ES. See Section 
14.6 

All known archaeological features should be 
avoided. 

Measures for the avoidance of 
known features are set out in the 
ES. See Section 14.5.1. 

Ken Welling, 
consultation response 

12/01/2016 

The impact of the proposed dredging on the Kellet 
Gut is hard to predict, a significant feature in the 
shaping of the present Goodwin Sands forming a 
channel through the sand during low tide. 

Modelling undertaken to inform 
this ES indicates that there will 
be a negligible effect upon the 
hydrodynamic regime of the 
Kellet Gut from the proposed 
dredging scheme.  See Section 
6 and Section 14.6. 

Daniel Pascoe, 
consultation response 

12/01/2016 

Provided references for useful articles on 
Northumberland and stated that to the best of his 
knowledge the site is buried under many meters of 
sand and has been since 2011. 

Detail included in baseline 
assessment. See Section 
14.4.2. 

Ges Moody, Deputy 
Director Trust for 
Thanet Archaeology, 
consultation response 

16/02/2016 
Confirmed that the proposed dredging on the 
Goodwins Sands would have no particular 
implications for the Trust for Thanet Archaeology. 

No further response. 
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Consultee Date Comments 
Response/where 
addressed in the ES 

Margaret Symonds, 
Chair Isle of Thanet 
Archaeology Society, 
request for 
information. 

19/02/2016 

Suggested that Bob Peacock is contacted as the 
licensed diver for the Stirling Castle and requested 
further information on the Nominated Archaeologists 
for the project. Also requested results from the 
geophysical survey and desk based assessment 
and asked to be kept informed of developments. 
Confirmed that the email was forwarded to the 
committee for their information.   

Responded to confirm that Bob 
Peacock had been consulted and 
to provide details of the 
archaeological contractors. 
Confirmed that notification would 
be sent once the results were 
available.  

Historic England, site 
visit (Van Oord, 
Bournemouth Beach 
recharge) 

18/04/2016 

During the site visit representatives from RHDHV, 
DHB and Historic England were able to observe 
dredging on board Van Oord’s Trailer Suction 
Hopper Dredger Volvox Olympia and discharge via 
a floating pipline to the beach where the material is 
manoeuvred position by excavators and bulldozers. 
This is is the same as the approach proposed for 
dredging from Goodwin Sands and reclamation at 
Dover. The following measures were discussed: 
- practical application of the protocol for reporting 
archaeological discoveries during dredging and 
discharge; 
- appropriate and proportionate monitoring during 
dredging and discharge by an archaeologist to 
ensure the effective application of the protocol; and 
- key sites for review during the assessment of pre- 
and post- dredge geophysical data. 

Further assessment of 
geophysical data, a protocol for 
reporting archaeological 
discoveries and on board and 
discharge monitoring have been 
stated as a mitigation measure in 
the ES. See Section 14.6. 

14.4 Baseline Environment 

14.4.1 Seabed prehistory 

The seabed prehistoric baseline is presented in full in Section 6.1 of Appendix 14.1. 
 
There are no known prehistoric sites or findspots within the proposed dredge area. 
 
The potential for previously undiscovered prehistoric archaeological and palaeoenvironmental material 
comprises: 

 The assessment of sub-bottom profiler data by Wessex Archaeology (2015) revealed a distinct 
east to west trending fluvial palaeochannel feature crossing the north of the study area (Figure 
14.2). The channel could date from a range of periods between the Cromerian and the Early 
Holocene. The sediments associated with this feature are considered to be of high archaeological 
potential, and could contain both in situ and derived anthropogenic artefacts and preserved 
palaeoenvironmental material. 

Discoveries of in situ archaeological and palaeoenvironmental material are rare within the marine 
environment. Consequently any such discoveries will be of high value.  

 The marine sand which directly overlies the chalk bedrock and the palaeochannel, as recorded in 
vibrocores acquired for the scheme, is not considered to have high prehistoric potential. It may 
contain reworked older sediments and derived archaeological material, particularly at the margins 
of the Goodwin Sands bank where the thickness of the deposit is relatively thin. 



 
O p e n  

 
 

 

16 May 2016 VOLUME II  I&BPB2107R001D01 342  

 

 

The archaeological research value of material from secondary, derived contexts is lower than that 
of in situ material, but as there is potential for remains of high value to be present, it is necessary 
to take a precautionary approach and, as such, any such discoveries will also be considered to be 
of high value. This precautionary approach represents good practice in archaeological impact 
assessment and reduces the potential for impacts to be under assessed. 

14.4.2   Maritime 

This section summarises the known and potential maritime archaeological resource within the study area. 
The maritime archaeological baseline is presented in full in Section 6.2 of Appendix 14.1. Full details of 
previously identified wrecks and geophysical anomalies observed by Wessex Archaeology (2015) are 
provided in Appendix A of Appendix 14.1. The positions of the features are illustrated on Figure 14.3. 
 

Features classified as A1 

There are two previously recorded wrecks observed in the geophysical data and classified as A1 
(anthropogenic origin of archaeological interest): 

 7018 was interpreted as a partially buried wreck corresponding to the recorded position of the US 
steam ship North Eastern Victory (UKHO 13749) which sank 24th December 1946 after running 
aground in thick fog, recorded as breaking into two pieces before it sank; and 

 7024 was not seen within the 2015 data but is visible within the Civil Hydrography Program data 
as a large piece of debris. It has previously been recorded as the possible stern of a vessel, and is 
completely buried at present. 

 
Both wrecks are located outside the proposed dredge area, but within the wider exploration area. 
 

Features classified as A2 

Twenty two anomalies seen in the geophysical data have been classified as A2 (uncertain origin of 
possible archaeological interest):  

 7019 has been interpreted as isolated piece of debris in the vicinity of the wreck of the North 
Eastern Victory;  

 7021 is a distinct anomalous area of dark reflectors representing a seafloor disturbance; 

 7003 has been classified as a possible rope or chain located along the western extents of the 
proposed dredge area; 

 7011 has been interpreted as a bright reflector, identified in the sidescan sonar data only. A bright 
reflector can indicate material that absorbs acoustic waves instead of reflecting them, such as 
saturated wood or synthetic material; 

 Fifteen anomalies (7000, 7001, 7002, 7004, 7005, 7007 to 7010, 7012,  7013, 7015, 7017, 7020 
and 7022) have been classified as dark reflectors and could either be individual pieces of debris 
or possible natural features; and 

 Three anomalies were identified as mounds in the multibeam data only (7016, 7025 and 7026). 
These could be natural features or indicate areas of currently buried debris. 

 
Six of these A2 anomalies are located within the proposed dredge area (7000, 7001, 7002, 7003, 7007 
and 7008). The remaining 16 are located outside the proposed dredge area, but within the wider 
exploration area. 
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Features classified as A3 

There are four wrecks classified as A3 (historic records of possible archaeological interest with no 
corresponding geophysical anomalies):  

 7006: small geophysical contact recorded by the UKHO in 1996, not seen since and currently 
classed as ‘dead’ (not detected by repeated surveys, therefore considered not to exist and 
classed as ‘dead’ by the UKHO); 

 7014: the recorded position of the Admiral Gardner (a wreck designated under the Protection of 
Wrecks Act 1973); 

 7023: a disturbed area (foul ground) last observed by the UKHO in 1981 and currently classed as 
‘dead’; and 

 7027: magnetic anomaly recorded in 1997 and currently classed as ‘dead’.  
 
Although these anomalies were not seen in the geophysical data it is considered likely that they may still 
be present, albeit buried. Three of these (7014, 7023 and 7027) are located outside the proposed dredge 
area, but within the wider exploration area. One lies within the proposed dredge area (7006). 
 
In addition to these four A3 records, a further recorded wreck was identified for further consideration. The 
Britannia was an East Indiaman which stranded on the west side of the South Sand Head in 1809 while 
outward-bound from London and Gravesend for Madras and China. Laden with cloth, lead, and copper, 
Britannia was a wooden sailing vessel and was lost in the same storm as the Admiral Gardner (7014).  
 
There is some uncertainty as to the location and identity of the remains of Britannia with multiple record 
entries from the available sources. One of the wrecks that has previously been identified as possibly the 
remains of Britannia is located c. 15 metres outside and to the south of the proposed dredge area and 
exploration area (NRHE 904848, UKHO 14869) (Figure 14.3). There are no specific details of the remains 
recorded at this location and they are assumed buried. The UKHO record (14869) also classifies this site 
as ‘dead’. 
 
The anomaly 7027 is located at the same position as an unidentified wreck recorded by the NRHE 
(831712) and the Kent HER (MKE9774) and reported by a local trawlerman in 1980, known as ‘East 
Indiaman’ and also possibly referring to the Britannia (Figure 14.3). The NRHE record describes the 
wreckage of a wooden craft, which lies below the sand but that covers and uncovers. 
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Goodwin Sands designated wrecks 

The Admiral Gardner (7014) (designated 1985, National Heritage List number. 1000062) is located within 
the Goodwin Sands exploration area, but outside the proposed dredge area (Figure 14.3). The site is 
subject to a 300m (radius) exclusion zone prohibiting unlicensed activities within the boundary.  
 
There are five further wrecks designated under the Protection of Wrecks Act 1973 that are considered as 
part of this EIA for the proposed dredging scheme (Figure 14.4): 

 The Stirling Castle (designated 1980, National Heritage List number. 1000056) is located c. 6km 
to the north of the exploration area and is subject to a 300m (radius) exclusion zone; 

 The Northumberland (designated 1981, National Heritage List number. 1000058) is located c. 
4.6km to the north of the exploration area and is subject to a 300m (radius) exclusion zone; 

 The Restoration (designated 1981, National Heritage List number. 1000057) is located c. 4.8km to 
the north of the exploration area and is subject to a 300m (radius) exclusion zone; 

 The Rooswijk (designated 2007, National Heritage List number. 1000085) is located c. 6.1km to 
the north east of the exploration area and is subject to a 150m (radius) exclusion zone; and 

 GAD8 (previously known as the 'Goodwins Cannon Site') (designated 2012, National Heritage List 
number. 1401982) is located c. 4.9km to the north west of the exploration area and is subject to a 
50m (radius) exclusion zone. 

 
A further wreck (GAD23, also known as the ‘Bowsprit Wreck’), located to the north of the exploration area 
in the vicinity of the Stirling Castle, has also been recommended for designation under the Protection of 
Wrecks Act 1973.  
 
There is a single vessel designated under the Protection of Military Remains Act 1986. The German 
submarine U-12, lost near Dover in the English Channel in 1939 after being struck by a mine, is 
designated as a protected place under this Act (Figure 14.4). Wrecks are designated as protected places 
by name and can be designated even if the location of the site is not known. The location of the remains of 
U-12 is currently unknown. Due to the proximity of the location of loss off Dover, it is possible that the 
wreck of this submarine may be located within the area of Goodwin Sands. However, there is no evidence 
to suggest that this submarine is located within the study area and the presence of a previously 
undiscovered, intact vessel of this size buried within the proposed dredge area is considered very unlikely. 
 

Potential for further discoveries 

Goodwin Sands represents a major hazard to marine navigation and, as such, has perhaps the highest 
density of recorded shipping losses in the UK (Wessex Archaeology, 2014). Many of the most important 
trade routes of northern Europe pass close to Goodwin Sands, which are located offshore of the Downs, 
formerly one of the most important commercial and naval anchorages off the English coast. It has been 
estimated that over 800 shipwrecks have been documented on Goodwin Sands (Cant, 2013). This 
coupled with the difficulties of marking the position of wrecks, and consequently identifying and monitoring 
archaeological sites, means that the potential for the presence of previously unrecorded wrecks on 
Goodwin Sands is very high.  
 
The potential for preservation within the study area is highest where the sand is deepest. Within the 
proposed dredge area the geophysics data and vibrocore survey has shown that the depth of sediment is 
thickest in the north of the area and along the eastern edge. The isopach map shown in (Figure 14.5) 
shows that sediment in these areas along the edge of the bank is approximately 10 to 15m with isolated 
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pockets of 15-20m depth. The thickness rapidly decreases towards the bank margins with only 0-2m of 
sand overlying the chalk along the western edge.  
 
There are 55 documented losses recorded by the NRHE and/or Kent HER within 2km of the exploration 
area (Figure 14.4). The year of loss varies from 1616 to 1980 with the highest density of losses in the 19th 
century. The majority of the losses were cargo vessels lost during the later 19th century, which may be 
indicative of increased trade activity during this period. 
 
The NRHE also records the location of a major naval battle c. 1km to the north west of the proposed 
dredge area (NRHE 1582748) (Figure 14.4). The Battle of the Downs took place in The Downs anchorage 
in 1639 as part of the Eighty Years’ War in which the Dutch sought to win independence from Spanish 
rule. This suggests that there is high potential for the presence of naval, as well as commercial, wrecks 
within the study area, as well as isolated finds such as cannonballs, indicative of these battle locations. 
 
The assessment presented in Section 6.2.2 of Appendix 14.1 concludes that the potential for the 
substantial remains of intact metal wrecks within the proposed dredge area is low. Conversely, the 
potential for wooden wrecks, or parts of them, which account for the majority of documented losses, is 
considered to be high. The potential for the recovery of isolated maritime artefacts is also considered to be 
high. 
 

Archaeological value 

By virtue of their national importance and protected status, all designated vessels are of high 
archaeological value. 
 
The wreck possibly identified as the early 19th century East Indiaman Britannia, lost in the same storm as 
the designated Admiral Gardner, should be considered as a potential candidate for designation, if the 
identity can be confirmed. As such, this wreck should be considered of high archaeological value. 
 
North Eastern Victory is assessed as being of medium archaeological value as an example of a mass 
produced vessel type with moderate level of survival.  
 
The unidentified anomalies and wrecks recorded by the UKHO (7006, 7023, 7024 and 7027), not seen in 
the 2015 geophysical data by Wessex Archaeology (2015), and probably buried, are of potential 
archaeological interest. Due to the uncertainty surrounding the identity, nature and extent of these 
recorded sites it is necessary to take a precautionary approach to impact assessment and, as such, each 
is considered to be of potentially high archaeological value. Similarly, 19 of the 20 anomalies seen in the 
geophysical data and classified as A2 (uncertain origin of possible archaeological interest) should also be 
considered to be of high value. The remaining anomaly 7003 is considered to be of low archaeological 
value as a rope, chain or probable cable. 
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14.4.3 Aviation 

The aviation archaeological baseline is presented in full in Section 6.3 of Appendix 14.1. 
 
There are no known aircraft crash sites or findspots within the proposed dredge area. 
 
Despite a low number of documented losses from the study area, the potential for previously undiscovered 
aircraft remains to be present should be considered to be high. The locations of many of the aircraft losses 
may not have been recorded accurately, particularly during wartime, while many others may have been 
lost without record. The assessment presented in Section 6.3.2 of Appendix 14.1 concludes that the 
results of the geophysical survey, the geomorphology of the proposed dredge area and historic dredging 
activities suggest that, while the survival of an intact aircraft within the study area is possible, there is 
higher potential for the discoveries of disarticulated aircraft remains. The potential for the recovery of 
isolated aviation artefacts is also considered to be high.  
 
All aircraft that have crashed whilst in military service are automatically protected under the Protection of 
Military Remains Act 1986. As such, all military aircraft should be considered to be of high value. Due to 
the high potential for associated loss of life associated with aircraft crashes, and due to the potential for 
remains of high archaeological value to be present, all non-military aircraft should also be regarded as 
high value as a precautionary measure. 

14.4.4 Historic seascape character 

The Historic Seascape Character (HSC) of the study area is presented in full in Section 6.4 and assessed 
in Section 7.3.3 of Appendix 14.1. In summary, the historic seascape of the study area comprises the 
following elements: 

 Submerged prehistoric landscape features; 

 Aircraft crash sites; 

 Commercial shipping; 

 Historic wreck sites; 

 Commercial fisheries; 

 Recreational activities including scuba diving, recreational fishing, sailing and boat tours; 

 Subsea cables; and 

 Aggregate extraction.  
 
The historic character of Goodwin Sands is considered to be of high value, primarily due to the perception 
of the sands as a major shipping hazard associated with numerous historic accounts of losses. However, 
as this area has been subject to historic dredging activity there will be no change to this character from 
the proposed scheme and this is not, therefore, discussed further as part of this assessment. 

14.4.5 Heritage assets on the Kent Coast 

Details of heritage assets on the Kent Coast are presented in Section 6.5 of Appendix 14.1. 
 
The proposed dredge area is located between 5 and 6.5km offshore from the stretch of the Kent coast 
between Deal and Kingsdown. There are two scheduled monuments along this stretch of coast, the 
artillery castle at Deal (List entry Number: 1013380) and the artillery castle at Walmer (List entry Number: 
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1013381). There are also three Conservation Areas (Middle Street Deal; Walmer Sea Front; and 
Kingsdown) and a large number of listed buildings within this coastal stretch, largely centred on Deal and 
Walmer. There is archaeological evidence for human activities from Deal to Kingsdown from the 
Prehistoric period onwards and large numbers of undesignated heritage assets along this stretch of coast 
(Wessex Archaeology, 2013). The historic character and setting of many of the designated assets, as well 
as undesignated assets, is strongly influenced by their proximity to the sea. 
 
Deal and Walmer castles and listed structures, such as the Timeball Tower, are of high heritage value. 
Undesignated heritage assets are numerous and vary in character and extent. For the purposes of this 
assessment, the value of undesignated assets is considered to be of low to medium heritage value.  

14.4.6 Baseline summary 

The heritage assets, and their value, identified in the baseline assessment above (Section 14.4) are 
summarised in Table 14.5. 

Table 14.5 Summary of known and potential assets and value judgements 

Parameter Receptor Value Reason for value judgment 

Seabed 
Prehistory 

Potential discoveries of in situ prehistoric 
archaeological and palaeoenvironmental 
material. 

High 
Discoveries are rare within the marine 
environment. 

Potential discoveries of derived prehistoric 
artefacts. 

High 
Precautionary. Potential for artefacts of high value 
to be discovered. 

Maritime 

Admiral Gardner, Stirling Castle, 
Northumberland, Restoration, Rooswijk, 
GAD8. 

High  
Designated under the Protection of Wrecks Act 
1973 as wrecks of national importance. 

GAD23. High  
Recommended for designation under the 
Protection of Wrecks Act 1973 as a wreck of 
national importance. 

Potential for discoveries of material 
associated with the submarine U12. 

High 
Protected under the Protection of Military Remains 
Act 1986. 

Britannia (Kent HER MKE13467, NRHE 
904848, UKHO14869). 

High 
If possibly identified as the Britannia the wreck 
would be of national importance. 

North Eastern Victory (7018). Medium 
Potentially substantial remains of a mass produced 
American Liberty Ship. 

Unidentified possible wreck (7024). High 
Precautionary. Potential for artefacts of high value 
to be discovered. 

Unidentified (A2) geophysical anomalies 
and (A3) recorded wreck sites. 

High 
Precautionary. Potential for artefacts of high value 
to be discovered. 

Anomaly 7003. Low Rope, chain or probable cable. 

Potential discoveries of material 
associated with maritime activities. 

High 
Precautionary. Potential for artefacts of high value 
to be discovered. 

Aviation 

Potential discoveries of material 
associated with military aviation. 

High 
Automatically protected under the Protection of 
Military Remains Act 1986. 

Potential discoveries of material 
associated with civil aviation. 

High 
Precautionary. Potential for loss of life and for 
artefacts of high value to be discovered. 

Historic 
Character 

Historic seascape character of the 
Goodwin Sands. 

High 
Widespread public perception of Goodwin Sands 
as a major shipping hazard. 
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Parameter Receptor Value Reason for value judgment 

Coastal 
Heritage 

Deal and Walmer Castle and Listed 
Buildings along the coast. 

High Designated as assets of national importance. 

Undesignated heritage assets. Low/Medium Numerous assets of varying character and extent. 

14.5 Potential Impacts 

14.5.1 Overview of potential impacts and assessment  

A full impact assessment is presented in Section 7 of Appendix 14.1 and summarised below.  
 
The assessment takes account of mitigation through design which allows for the avoidance of impacts to 
all known heritage assets during dredging. This mitigation is discussed in Section 7.2 of Appendix 14.1 
and summarised below in Section 14.5.2. 
 
Potential impacts to heritage assets comprise both direct and indirect impacts. 
 
Direct impacts to heritage assets, either present on the seafloor or buried within seabed deposits, may 
result in damage to, or total destruction of, archaeological material or the relationships between that 
material and the wider environment (stratigraphic context or setting). These relationships can often be 
crucial to developing a full understanding of an asset.  
 
Direct impacts are discussed in Section 7.3.1 of Appendix 14.1 and summarised below in Section 
14.5.3. 
 
The proposed dredging of aggregate from Goodwin Sands has the potential to directly and indirectly 
change the hydrodynamic and sedimentary process regimes, both locally and regionally and indirect 
impacts to heritage assets may occur as a result of these changes.  
 
Changes in coastal processes can lead to re-distribution of erosion and accretion patterns while changes 
in tidal currents, for example, may affect the stability of nearby morphological and archaeological features. 
Indirect impacts to heritage assets may occur if buried heritage assets become exposed to marine 
processes, due to increased wave/tidal action for example, as these will deteriorate faster than those 
protected by sediment cover. Conversely, if increased sedimentation results in an exposed site becoming 
buried this may be considered a beneficial impact. 
 
Indirect impacts are discussed in Section 7.3.2 of Appendix 14.1 and summarised below in Section 
14.5.4. 
 
The setting of a heritage asset is the surroundings in which a heritage asset is experienced (Historic 
England, 2015). Elements of a setting may make a positive or negative contribution to the significance of 
an asset, may affect the ability to appreciate that significance or may be neutral. Potential impacts to the 
setting of heritage assets are discussed in Section 7.3.4 of Appendix 14.1 and summarised below in 
Section 14.5.5. 

14.5.2 Mitigation through design 

Archaeological Exclusion Zones (AEZs) will be implemented around known heritage assets within the 
proposed dredge area, within which no dredging or anchoring of vessels will take place.  
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A single AEZ has been recommended by Wessex Archaeology (2015) following the geophysical 
assessment. The recorded wreck 7006 has not been observed since 1996 and the UKHO record has 
been amended to “Dead”. It is, however, recommended that a 50m radius AEZ should be implemented 
around this location (Centre point 394438, 5672133 UTMz31N) as it is possible that material may be 
buried at this position (Figure 14.6). 
 
A further AEZ is also recommended around the recorded location of Britannia c. 15m outside and to the 
south of the proposed dredge area (Figure 14.6). A 100m AEZ is recommended to ensure that any wreck 
material in the vicinity of the location is avoided during dredging. 
 
Six unidentified anomalies are located within the proposed dredge area (7000, 7001, 7002, 7003, 7007 
and 7008) (Figure 14.6). Following the assessment of geophysical data, Wessex Archaeology (2015) 
recommended that these be avoided but that AEZs, incorporating a buffer around the recorded positions, 
were not required.  
 
The point locations to be avoided are listed in Table 14.6. 

Table 14.6 Recorded locations of A2 anomalies to be avoided during dredging 

WA ID Classification Easting Northing Length (m) Width (m) Height (m) 

7000 Dark Reflector 393907 5670673 2 0.7 0.5 

7001 Dark Reflector 394087 5671088 14.9 0.4 0.2 

7002 Dark Reflector 394197 5671550 4.2 1.8 0.7 

7003 Rope/Chain 394169 5671610 250 0.8 0.3 

7007 Dark Reflector 394728 5673194 1 0.6 0.3 

7008 Dark Reflector 394760 5673309 3.6 0.6 0.3 

 
If it is not possible to avoid these recorded positions then further mitigation will be required (see Section 
14.6).  
 
The prehistoric fill of the palaeochannel will also be avoided during dredging. The target aggregate 
comprises the sands overlying the palaeochannel, which cuts into the Cretaceous chalk bedrock. These 
sands will not be dredged down to the underlying bedrock and an average 50cm layer of sediment will be 
left in place following completion of dredging (see Section 2.9.2). This will prevent impact to any 
prehistoric archaeological or palaeoenvironmental remains that may be present within the palaeochannel. 
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14.5.3 Direct impacts to heritage assets 

As outlined above (Section 14.5.2) direct impacts to known heritage assets will be avoided and, therefore, 
direct impacts to in situ heritage assets will not occur.  
 
Direct impacts to archaeological material may occur if they are present within the dredge footprint. 
Activities that interact with the seabed or the seabed deposits will not be undertaken beyond the proposed 
dredge area and impacts will, therefore, not occur beyond this boundary. There will be no direct impact to 
the Goodwin Sands designated wreck sites, which all lie outside the proposed dredge area. 
 
Direct impacts to potential archaeological material may occur if previously undiscovered heritage assets 
are buried within the target aggregate and if they are impacted by the drag head during dredging.  
 
As set out in Table 14.5, the archaeological value of this material is considered to be high as a 
precautionary measure.  
 
The sensitivity of in situ maritime or aviation material to impacts from the dredger’s drag head should also 
be considered to be high. All damage to archaeological receptors will be permanent and cannot be 
reversed. It will not be possible to assess the capacity of an impacted receptor to accommodate change 
until impacts have occurred and the receptor has been identified. A precautionary (worst case) approach 
is recommended, which assumes that impacted receptors will have no capacity to accommodate change. 
 
Similarly, the magnitude of the effect cannot be fully assessed until an impact to in situ maritime or 
aviation material has occurred. It is possible that the impact may result in the total loss of an 
archaeological receptor, or partial loss of, or damage to, key characteristics, features or elements. If 
present within the path of the dredger’s draghead, damage is likely to occur and this change will be 
permanent. The potential magnitude of effect is, therefore, also judged to be high. 
 
Direct impacts to potential in situ maritime and aviation heritage assets are assessed as being of possible 
major adverse significance. 
 
Isolated artefacts, either of prehistoric, maritime or aviation origin, within reworked deposits may be 
considered less sensitive to change than in situ material, as their relationship with their context or physical 
setting is less relevant to understanding their significance. Artefacts brought to the surface via the 
draghead and retained for further assessment, for example, have moderate potential to recover from the 
effect of this removal, particularly if provided with appropriate assessment and conservation. Removal 
from the marine context, however, will still result in the destruction of that contextual relationship, albeit a 
secondary context, and isolated artefacts are, therefore, judged to have limited capacity to accommodate 
physical changes or influences. Isolated, derived artefacts are thus considered to be of medium sensitivity 
to removal from the seafloor. If present within the path of the draghead the probability of the impact 
occurring is high, although possibly resulting in only a minor loss of, or alteration to, one (maybe more) 
key characteristics, features or elements. The magnitude of effect is therefore also judged to be medium.  
 
Direct impacts to derived, isolated artefacts that may potentially be present within the target aggregate are 
assessed as being of possible moderate adverse significance. 

14.5.4 Indirect impacts associated with coastal processes and hydrodynamics 

The proposed dredging of aggregate from Goodwin Sands has the potential to directly and indirectly 
change the hydrodynamic and sediment transport regimes, at the proposed dredge area and more widely 
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in the surrounding area. Based on the guidance in Wessex Archaeology (2003), changes to sediment 
deposition and erosion have the potential to impact on archaeological resources and heritage assets 
beyond the proposed dredge area due to burial and/or exposure.  
 
Changes to sediment deposition and erosion may manifest in the following ways: 

 Deposition of sediment released during the dredging process; and 
 Deposition and/or erosion of sediment distributed due to changes in hydrodynamic conditions (i.e. 

waves and tidal currents) after the dredging process.   
 
Indirect sediment deposition and erosion changes can be assessed in relation to the numerical modelling 
predictions for sediment transport, deposition and erosion.   
 
These predictions suggest negligible sediment deposition during the dredging (i.e. a fraction of a 
millimetre) (Section 6.5.2).  The deposited sediment would become part of the background sediment 
transport regime and would not change the bed substrate to any significant extent. Given the scale and 
integration of deposited sediment with the background sediment regime, it is expected that deposition 
would have a negligible magnitude of effect at and around archaeological resources and heritage assets.          
 
These predictions also suggest negligible sediment deposition and erosion changes would occur after 
dredging (i.e. less than 5mm/day) due to the residual sediment transport patterns (Section 6.6.5), based 
on the small effects of the proposed dredging scheme on waves (Section 6.5.3) and tidal current 
velocities (Section 6.5.4).  The changes would reduce potential erosion within the proposed dredge area 
and reduce deposition in the deeper channel areas next to the proposed dredge area (Figure 6.34). 
These changes are predicted to be within the natural variations of bank morphological change at Goodwin 
Sands (Section 6.6.5).  Given the scale of these changes, it is expected that deposition and erosion 
would have a negligible magnitude of effect at and around archaeological resources and heritage assets. 
 
Overall, the magnitude of changes predicted to be caused by dredging is negligible.   
 
Although the probability of the changes occurring is likely, the changes are unlikely to discernibly change 
the burial or exposure of archaeological resources or heritage assets to an extent that is beyond natural 
conditions.  The Desk Based Assessment (Appendix 14.1) has confirmed that the mobility of the sands is 
high and that many heritage assets cover and uncover over time. Therefore, there will be a negligible 
impact to archaeological and heritage receptors from changes to sediment deposition and erosion, 
including the designated wreck sites on the wider Goodwin Sands described in Section 14.4.2.  

14.5.5 Setting 

The setting of a heritage asset is the surroundings in which a heritage asset is experienced (Historic 
England, 2015). Elements of a setting may make a positive or negative contribution to the significance of 
an asset, may affect the ability to appreciate that significance or may be neutral. 
 
The setting of historic wrecks on, and within, Goodwin Sands makes a positive contribution to the 
significance of those wrecks. The setting of the Goodwin Sands themselves should also be considered. 
The exposure of parts of the sands at low tide, with accounts of cricket matches played upon the sands in 
the past, and the visibility of some wrecks above the surface, mean that historic wrecks and the Goodwin 
Sands are experienced both above and below the surface of the water. The way in which individual 
wrecks are experienced is, therefore, influenced by the setting of the Goodwin Sands above water, from 
recreational boat tours for example, and below water by scuba divers. 
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During dredging the physical presence of the vessel will impact the setting of the Goodwin Sands, but the 
effects will be temporary. Once the vessel leaves the area the setting will recover from the effect. The 
sensitivity is, therefore, assessed as low. The magnitude of the effect is also assessed as low. There 
would be a noticeable change to the setting associated with the presence of the dredger(s), although this 
would vary according to distance from the dredger(s) with respect to noise and visual disturbance and with 
respect to the existing vessel traffic in and around the South Goodwin Sands. This change would, 
however, only be short-to medium term and is entirely reversible.  
 
Impacts to the setting of historic wrecks on the Goodwin Sands, and the Goodwin Sands themselves, are 
assessed as being of minor adverse significance. 
 
The setting of assets along the Kent coast may also be impacted by the transit of the dredger(s). As 
outlined in Section 14.4.5, the setting of these coastal assets and their relationship with the sea forms a 
key component of their value, such as Deal and Walmer Castles the Timeball Tower. However, as above, 
the impact from the presence of the dredger(s) will be temporary and short term. In addition, dredging 
activities will be undertaken a significant distance from the shore, between c. 5 and 6.5km from the Kent 
coast, and within a region already subject to significant numbers of daily vessel movements. The impact 
upon setting is thus assessed to be of negligible adverse significance. 

14.6 Mitigation & Residual Impacts 

14.6.1 Summary of mitigation 

Mitigation through design to avoid direct impacts to known heritage assets is set out in Section 14.5.2. 
This includes: 

 The implementation of AEZs around known heritage assets within the proposed dredge area, 
within which no dredging or anchoring of vessels will take place; 

 The avoidance of the recorded positions of anomalies of possible archaeological interest; and 

 The retention of a 50cm capping layer over the prehistoric fill of the identified palaeochannel.  
 
In order to reduce the significance of adverse impacts that cannot be avoided the following mitigation 
measures are proposed: 

 Archaeological assessment of pre-dredge and post-dredge geophysical survey; 

 On board archaeological monitoring during dredging; 

 Archaeological monitoring during discharge of dredged material at the DWDR reclamation site; 

 Implementation of an archaeological protocol for reporting discoveries of archaeological interest; 
and 

 Additional mitigation in the event that anomalies of possible archaeological interest cannot be 
avoided. 

 
The methodology for these mitigation measures will be set out in an archaeological Written Scheme of 
Investigation (WSI) to be agreed by DHB with Historic England and the MMO prior to the commencement 
of dredging. 
 
Following the application of mitigation the residual impact(s) of dredging will be reduced to minor adverse 
significance. 
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Each of the mitigation measures proposed is discussed below.  

14.6.2 Archaeological assessment of geophysical survey data 

Data acquired during pre-dredge and post-dredge geophysical surveys will be assessed by an 
appropriately qualified and experienced geophysical specialist. Data is expected to comprise multibeam 
bathymetry survey. The Desk Based Assessment (Appendix 14.1) has confirmed that the mobility of the 
sands is high and that many heritage assets cover and uncover over time.  
 
A pre-dredge assessment will facilitate the identification of any additional heritage assets that may have 
been uncovered between the acquisition of the 2015 data and the pre-dredge survey. If new heritage 
assets are revealed they will be avoided through the application of AEZs (for new wrecks or aircraft crash 
sites), or through the avoidance of point locations (anomalies of potential archaeological interest). Newly 
acquired data may also help to clarify the nature and extent of the assets identified in this section and 
accompanying technical reports (Appendix 14.1 and Appendix 14.2) that can inform the avoidance 
strategy for such assets. 
 
A post-dredge assessment will inform understanding of the nature and extent of heritage assets following 
dredging, confirming the effectiveness of AEZs and avoidance and demonstrating the presence of any 
new assets that may have been uncovered. 

14.6.3 On board archaeological monitoring 

The presence of an archaeologist on board during dredging can facilitate the application of the reporting 
protocol (see Section 14.6.5) and allow for monitoring of the dredging process to ensure that significant 
impacts to heritage assets do not occur or, for buried archaeological material, impacts can be reduced by 
the effective and timely application of measures to record any finds and prevent further impacts. 
 
A strategy for on board monitoring, including agreement on the duration of monitoring requirements, will 
be agreed by DHB with Historic England and the MMO prior to the commencement of dredging. 

14.6.4 Archaeological monitoring during discharge at the DWDR reclamation site 

Archaeological monitoring during discharge of the dredged material at the DWDR site may be of benefit, 
dependent upon the precise methodology for discharge. It is currently anticipated that following discharge 
via a floating pipeline the dredge material will be manoeuvred into position by excavators and bulldozers. 
The potential for observing material of archaeological interest during this process is expected to be low. 
 
However, a series of archaeological monitoring visits during this process will facilitate the application of 
the reporting protocol (see below) and allow for monitoring of the discharge to minimise the potential for 
archaeological material to be lost during reclamation. 
  
A strategy for discharge monitoring, including agreement on the duration of monitoring requirements, will 
be agreed by DHB with Historic England and the MMO prior to the commencement of dredging. 

14.6.5 Reporting protocol 

To reduce potential archaeological impacts, dredging operators observe a code of practice for marine 
aggregate dredging and the historic environment, developed jointly by the British Marine Aggregates 
Producers Association (BMAPA) and Historic England (BMAPA and English Heritage, 2003). The industry 
also adheres to an archaeological reporting protocol, which ensures that discoveries of archaeological 
interest are reported and addressed in a timely and effective manner conducive to the day to day work of 
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dredging company staff (BMAPA and English Heritage, 2005). Discoveries are reported by staff to an 
implementation service which advises on the necessary measures to address discoveries, such as first aid 
conservation, recording and temporary exclusion zones, if required. The protocol is accompanied by an 
awareness programme which offers training to staff in the identification of archaeological material and 
application of the protocol.  
 
The marine aggregates industry protocol will apply throughout the dredging and discharge process of the 
proposed scheme.  

14.6.6 Additional Mitigation 

As stated in Section 14.5.2, if it is not possible to avoid the recorded positions of anomalies of possible 
archaeological interest then additional mitigation will be required.  
 
Prior to agreeing any mitigation measures, further investigation may be necessary in order to clarify the 
nature, extent and archaeological interest of the anomaly. This may include the assessment of additional 
geophysical data or the use of drop down cameras, divers and/or Remotely Operated Vehicles (ROV) to 
ground-truth the anomaly.  
 
If additional information demonstrates that the anomaly is non-archaeological or of low archaeological 
interest then it may be possible to remove the anomaly following prior agreement with Historic England 
and the MMO. 
 
If further investigation confirms that the anomaly is of moderate or high archaeological interest then an 
AEZ may be recommended. If avoidance of an AEZ is not possible then measures to record the anomaly 
and monitor its removal will be agreed with Historic England and the MMO.  
 
If required, the methodology for these measures will be set out in the archaeological WSI to be agreed by 
DHB with Historic England and the MMO prior to the commencement of dredging. 
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14.6.7 Summary of impacts table  

Table 14.7 Summary of impacts 

Environmental 
Parameter 

Investigation Impact Description Receptor 
Impact 
Significance 

Mitigation 
Residual 
Impact 

Archaeology & Historic 
Environment 

Desk based 
assessment / 
Geophysical 
assessment 

Direct impacts to 
previously recorded in 
situ heritage assets 

A3 recorded wreck 7006 and 
recorded location of Britannia 

Impact will not occur Avoidance (AEZ) No impact 

A2 anomalies 7000, 7001, 7002, 
7003, 7007 and 7008 

Impact will not occur 
Avoidance (point 
location) 

No impact 

A1 wrecks 7018 and 7024, A2 
anomalies 7004, 7005, 7009, 
7010, 7011, 7012, 7013, 7015, 
7016, 7017, 7019, 7020, 7021, 
7022, 7024, 7025, 7026 and A3 
records 7014, 7023 and 7027  

Impact will not occur 
Outside proposed 
dredge area 

No impact 

Palaeochannel Impact will not occur 50cm capping layer No impact 

Archaeology & Historic 
Environment 

Desk based 
assessment 

Direct impacts to 
previously undiscovered 
in situ heritage assets 

Potential discoveries of 
prehistoric sites or maritime or 
aviation wrecks 

Major adverse 

Geophysical assessment 
pre and post dredge / On 
board monitoring  / 
Reporting protocol 

Minor adverse 

Archaeology & Historic 
Environment 

Desk based 
assessment 

Direct impacts to 
derived, isolated 
artefacts 

Potential discoveries of 
prehistoric, maritime or aviation 
artefacts 

Moderate adverse 
On board monitoring  /  
Discharge monitoring / 
Reporting protocol 

Minor adverse 

Archaeology & Historic 
Environment 

Desk based 
assessment / 
Modelling 

Indirect impacts 
associated with coastal 
process and 
hydrodynamics 

In situ prehistoric, maritime and 
aviation heritage assets 

Negligible impact None required Negligible impact 

Admiral Gardner,  Stirling Castle, 
Northumberland, Restoration, 
Rooswijk, GAD8, GAD23 

Negligible  impact None required Negligible impact 
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Environmental 
Parameter 

Investigation Impact Description Receptor 
Impact 
Significance 

Mitigation 
Residual 
Impact 

Archaeology & Historic 
Environment 

Desk based 
assessment 

Changes to historic 
seascape character 

Historic seascape character No impact None required No impact 

Archaeology & Historic 
Environment 

Desk based 
assessment 

Setting 

Goodwin Sands and heritage 
assets on the sands 

Minor adverse  None required Minor adverse  

Heritage assets on the Kent 
coast 

Negligible adverse None required Negligible adverse 
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14.7 Within - Project Cumulative Impacts 

Potential impacts to heritage assets associated with direct and indirect changes to the hydrodynamic and 
sedimentary process regimes, both locally and regionally, from the proposed dredging scheme are 
considered in Section 14.5.4. The assessment concludes that a negligible impact will occur to heritage 
assets as a result of such changes and, as such, there is no (discernible) further cumulative impact.  
 
The cumulative impact of the loss of archaeological material within the dredge load, combined with 
multiple direct impacts to previously undiscovered in situ heritage assets within the proposed dredge area, 
has the potential to provide an overall impact which is greater than each individual impact. However, the 
mitigation measures, and notably the implementation of the on board monitoring and reporting protocol 
which aims to address such discoveries as soon as they occur, will minimise the potential impact and 
allow for immediate action to prevent further impacts from occurring. It is predicted that the residual 
cumulative impact on archaeology and the historic environment will not exceed minor significance.  
 
The cumulative data produced as a result of further geophysical assessment, monitoring and reporting 
protocol also has the potential to have a beneficial impact by increasing current knowledge of the historic 
environment within the study area. 
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15 Other Commercial and Recreational Activities 

15.1 Introduction  

This section of the Environmental Statement (ES) concerns the other commercial and recreational 
activities (i.e. uses of the sea and the seabed) that occur in the vicinity of the proposed scheme but are 
not covered by the other sections of the ES under commercial and recreational navigation (see Section 
12) and commercial and recreational fishing (see Section 13).   
 
The other commercial and recreational activities scoped into the EIA include the commercial use of the 
sea and seabed for subsea cables and the disposal of dredged material offshore (see Figure 15.1), and 
the recreational use of the sea and the seabed for scuba diving. Various activities were scoped out of the 
EIA and include commercial use of the sea and seabed for offshore renewable energy development, oil 
and gas development, military practice and exercise areas (PEXAs) and aggregate extraction (see Figure 
15.1). 
 
This section of the ES describes the baseline conditions for the commercial and recreational activities that 
have been scoped into the EIA process, and assesses the scheme’s potential impacts on them. Potential 
impacts relate to the indirect effects of changes to hydrodynamics and sediment transport patterns 
(Section 6) and how they may affect subsea cables (e.g. increased exposure to damage) and scuba diving 
(e.g. reduced diver visibility, reduced access to dive sites). Where the potential for significant impacts is 
identified, mitigation measures are proposed and residual impacts are assessed and presented.  

15.2 Methodology and EIA 

15.2.1 Study area 

The study area considered for the other commercial and recreational activities includes the marine area 
within which the direct and indirect effects of the proposed scheme may be detected. It covers the marine 
area between the Port of Dover and the Port of Ramsgate and extends east to the Traffic Separation 
Scheme approximately 8km east of the proposed dredge area (see Figure 15.1), and includes the 
proposed dredge area at South Goodwin Sands (3.9km2), the DWDR construction site in Dover Harbour 
and the dredger transit route between Goodwin Sands and Dover Harbour.  

15.2.2 Data sources 

Data has been sought for a range of commercial and recreational activities taking place in the sea and/or 
on the seabed, including proposed developments and projects. Data has been drawn from publicly 
available sources, including the planning system, ad from data that has been made available to the EIA 
process through consultation. The key data sets and sources are identified in Table 15.1. 

Table 15.1  Key information sources 

Data Set Data Source
UKHO Military Practice and Exercise Area (PEXA) 
dataset  

UKHO 

The Crown Estate offshore wind farm 
infrastructure datasets  

The Crown Estate GIS - 
http://www.thecrownestate.co.uk/energy-minerals-and-
infrastructure/downloads/maps-and-gis-data/ 

Cefas disposal site dataset Cefas – direct data request 
Submarine cable dataset  Kingfisher 2008 
Mutiny Diving website  http://www.mutiny-diving.com/ 
Dive 125 website  http://www.dive125.co.uk/ 
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Data Set Data Source
Canterbury Divers website  http://www.canterburydivers.org.uk/ 

15.2.3 Consultation  

To inform the ES, Dover Harbour Board (DHB) has undertaken a thorough pre-application consultation 
process, the stages of which are set out in in ES Section 4 – Consultation. Consultation undertaken at 
the pre-application stage has informed DHB’s scheme design and the information and assessment 
presented within this section of the ES. In addition to consultation with statutory consultees, DHB has 
consulted specific groups of stakeholders on a non-statutory basis to ensure that they had an opportunity 
to inform the scheme development and EIA process.  
 
The EIA scoping phase identified the potential for the proposed scheme to interact with subsea cables, 
and recreational diving activities. DHB has undertaken consultation with the subsea cable 
operators/owners and diving organisations that are known to regularly use or have assets in the study 
area. Details of this consultation are presented in Table 15.2.  

Table 15.2  Summary of DHB’s consultation with commercial and recreational users of the sea and seabed  

Date and 
form of 
consultation 

Consultee Topic Summary ES section 
reference 

Consultation 
letter sent 
from DHB 

Verizon UK  Ulysses 1 
cable 

No comments or concern raised based on 
the distance between the proposed dredging 
area and the Ulysses submarine 
telecommunications cable. 

Section 15 (this 
section) 

Consultation 
letter sent from 
DHB 

Dive125 Diving  Dive125 sites include any chartered wreck 
within 25 miles of Dover. They usually run 
visits on weekends and bank holidays, 
however from June to September the plan to 
charter daily (weather permitted). They 
usually run trips with the tide so run up to 
slack at Dover HW +4-5 hours to the North 
and East of Dover, and running to the Dover -
2 hour slack to the West of Dover. Dive125 
homeport in Eastbourne, however plan to be 
in Dover for a few weeks in 2016/2017, and 
therefore need advance notice of the 
extraction details to allow customers plan 
their trips from Dover. 
Most important aspects include advance 
notice as to where any extraction is taking 
place, and any estimates regarding the 
sediment plume caused by the extraction in 
order to avoid areas badly affected by the 
extraction. 

 
Estimated that the plume could compromise 
dive sites in the short term 10 miles up/down 
tide of the site. This includes multiple popular 
wrecks between the extraction zone and the 
Port of Dover, and wrecks to the North of the 
extraction zone. 

 

Section 15 (this 
section) 
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Date and 
form of 
consultation 

Consultee Topic Summary ES section 
reference 

It is noted that some wreck sites close to the 
extraction may be buried or uncovered (faster 
than the natural rate) and therefore present 
both a threat and opportunity for diving. 

 
Reference to the difficulty in assessing how 
far cross tide will be affected, with the 
assumption as far as the shipping lane as a 
minimum, therefore not leaving many sites 
for use. 

 
Overall, it is highlighted that the proposed 
works will not improve underwater visibility 
and that it is not known how much worse it 
will be. 

 
Question as to the extraction starting in 2016 
due to planning of trips. 

 
It is noted that the regeneration of Dover 
western will, in the long term, make it a lot 
easier to run dive trips from Dover with the 
increase in all tides moorings. Furthermore, it 
is noted that having a more pleasant overall 
area may increase the number of visiting 
divers and tourists to the area on either 
weekend short breaks or longer holidays. 

Consultation 
letter sent 
from DHB 

Canterbury 
Divers  

Diving  Reservations about the proposed works. 
 

Reference to several historic wrecks in the 
directly affected area and its vicinity. 

 
Concerns raised over visibility being 
adversely affected for diving purposes in the 
local area, further into the English Channel, 
and along the coastline stretching from 
Dover, past Folkestone, Sandgate and into 
Hythe Bay. In turn, it is noted that that these 
areas contain numerous frequently dived 
local wrecks on which recreational and other 
diving may be affected by the proposed 
works. 

Section 15 (this 
section) 

Consultation 
letter sent 
from DHB 

Oil and 
Gas 
Authority 

Oil and 
Gas 

No comments. Section 15 (this 
section) 

Consultation 
letter sent 
from DHB and 
forwarded on 

Folkestone 
501 Divers 

Diving Question as to whether any other dive clubs 
and local dive boats have been informed of 
the project. 

 

Section 15 (this 
section) 



 
O p e n  

 

16 May 2016 VOLUME II  I&BPB2107R001D01 366  

 

 

Date and 
form of 
consultation 

Consultee Topic Summary ES section 
reference 

from 
Canterbury 
Divers to 
Folkestone 
501 Divers. 

Prior involvement in survey work for Historic 
England and Wessex Archaeology in the 
area, and question as to whether they have 
been informed. 

 
Confident that dredging will severely affect all 
diving in the area and affect people who rely 
on this for a living (due to duration/timing and 
sediment plume). 

Consultation 
letter sent 
from DHB 

Ministry of 
Defence 

Ministry of 
Defence 

Confirmation that the Ministry of Defence has 
no safeguarding objections to the proposals. 

Section 15 (this 
section) 

Consultation 
letter sent 
from DHB 

Black Cat 
Divers 

Diving Commented that diving is centred around 51 
11.625N 001 31.000, the cluster of wrecks to 
the south east which is outside the proposed 
area, and various marks all along the Kellet 
Gut, of which the south western end falls within 
the dredge area. 

Section 15 (this 
section) 

Consultation 
letter sent 
from DHB 

BT Subsea 
Centre of 
Excellence 

Subsea 
cables 

BT confirmed that all of the cables mentioned 
in correspondence in relation to the Marine 
Ecological Survey are out of service. 

Section 15 (this 
section) 

Consultation 
letter sent 
from DHB 

British Sub 
Aqua Club 

British Sub 
Aqua Club 

Club stated that they have dived at Hallsands 
in Devon many times over the years and are 
aware of the potential risks of dredging 
sandbanks that have protected coasts until 
storms destroy coastal areas due to removal of 
the offshore sand banks. 
 
No further comments. 

Section 6 –
Coastal 
Processes and 
Hydrodynamics 
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15.2.4 EIA methodology 

The potential impacts on other commercial and recreational activities have been assessed in line with the 
methodology outlined in Section 3 – Legislation, Planning and Policy Context and EIA Process.  

15.3 Baseline Environment 

This section describes the baseline conditions for the other commercial activities in the form of subsea 
cables and the offshore disposal of dredged material, and recreational activities in the form of recreational 
diving.  

15.3.1 Subsea cables 

Submarine telecommunications cables (i.e. subsea cables) are laid across the seabed between two 
landfall connection points such as between the UK and mainland Europe, or between Europe and North 
America (i.e. transatlantic cables). Modern cables carry telecommunications and/or internet data via fibre-
optic cables.  
 
The subsea cables in the vicinity of the proposed scheme are displayed in Figure 15.1 and described 
below.   
 
The Atlantic Crossing 1 (AC-1) telecoms cable, operated by Level 3 Communications is part of a 
transatlantic cable system linking Europe (UK, Netherlands and Germany) to the United States. It does not 
connect into the coast within the study area, but is aligned south-southwest to north-northeast along the 
English Channel as it passes the Kent coast. It is laid approximately 1.5km to the west of the proposed 
dredge area, across the dredger transit route, and approximately 2km to the east of Dover Harbour.  
 
The Ulysses telecoms cable, operated by Verizon UK is aligned approximately west to east and is laid 
from South Foreland in a south-east direction across the dredger transit route and approximately 6km to 
the south of the proposed dredge area, and extends into the English Channel and across the Dover Strait 
to Calais, France.  
 
The Tamares telecoms cable, operated by Tamares, is aligned northwest to southeast and is laid from 
Dover Harbour near to the DWDR construction site and across the dredger transit route, and extends into 
the English Channel and across the Dover Strait to the north coast of France. There are two historic 
subsea cables in the study area that are aligned east to west across the English Channel. The alignments 
of the St Margaret’s-La Panne No.3 and St Margaret’s-La Panne No.5 cables are approximately 1km and 
2km to the south of the proposed dredge area. Consultation with BT has confirmed that these cables are 
out of service (Glen Lipsham, BT, pers. comm.).  
 
There is proposed subsea cable in the study area to the north of Goodwin Sands. The proposed Nemo 
Link electrical interconnector will extend between the UK (Richborough, Kent) and Belgium (Zeebrugge), 
and is planned for construction between 2016 and 2018 (Nemo Link, 2015). At its closest point, the Nemo 
Link route is approximately 10km to the north of the proposed dredge area. As the main construction 
period for the Nemo Link is predicted to run from 2016 to 2018 (Nemo Link, 2015) it may overlap with the 
proposed scheme. Therefore, the Nemo Link project has been scoped into the Cumulative Impact 
Assessment (see ES Section 17 – Cumulative Impact Assessment). 
 
Other telecoms cables include the existing, Tangerine cable, Transatlantic 14 (TAT-14), South East Asia - 
Middle East - Western Europe 3 (SEA-ME-WE 3). These cables are located much further to the north 
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and/or east of the wider study area and do not cross the proposed dredge area, dredger transit route and 
Dover Harbour. These cables are scoped out of the impact assessment in Section 15.4. 

15.3.2 Recreational diving  

A number of recreational diving organisations use the diving sites within the study area and operate from 
local harbours including Dover. These organisations include: 
 

 Dive 125; 
 Canterbury Divers; 
 Mutiny Diving; 
 Folkestone 501 Divers;  
 Black Cat Divers; 
 Channel Divers; 
 British Divers Marine Life Rescue; 
 British Sub Aqua Club; 
 Dover Sub Aqua Club; 
 Kingsdown Divers; and 
 Maidstone Scuba School. 

 
Dive125 usually run visits to sites (any chartered wreck within 25 miles of Dover) on weekends and bank 
holidays; however from June to September 2016, weather permitted, they plan to charter daily (David 
Ronnan, Dive125, pers. comm.).  
 
The study area in and around Goodwin Sands is a diving hotspot (MMO, 2014b). Mutiny Diving states 
over 400 wreck sites on their website (www.mutiny-diving.com; accessed 3 March 2016) and Canterbury 
Divers identify and describe 69 wreck sites on their website (www.canterburydivers.org.uk; accessed 9 
March 2016). In particular, the area to the east of Goodwin Sands as far as the commercial shipping lanes 
is popular for diving because of the wreck sites. This area has a number of popular wrecks at 45-55m 
depth including 3 Master, H4, HMS Hermes and typically has good water visibility (www.dive125.co.uk; 
accessed 9 March 2016). There are a number of wreck sites closer to Dover including the Loanda, which 
is at 18-20m depth and is probably the most dived wreck from Dover (www.dive125.co.uk; accessed 9 
March 2016). Key wreck site locations are shown on Figure 15.2.  
 
Water visibility depends on the dive site and weather and tidal conditions. On average, the visibility is 
approximately 4-5m but varies from 2m to 15+m, and generally increases with distance offshore 
(www.mutiny-diving.com; accessed 9 March 2016). 
 
Table 15.3 identifies wreck sites listed on the local diving organisation webpages and the distances of 
these sites from the proposed dredge area and the maximum extent of the sediment plume predicted to 
result from the proposed dredging (see ES Section 6.6.2 for more information), referred to as the 
Secondary Impact Zone (SIZ). Figure 15.2 shows the locations of these wrecks relative to the proposed 
dredge area. There are no wreck dive sites within the proposed dredge area. There are two wreck sites 
within the SIZ; these are the East Indiaman and the Admiral Gardener, and both are used for wreck diving. 
There are two wreck dive sites just beyond the SIZ; these are the Northeastern Victory and a main dive 
site used by Black Cat Divers.   
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Table 15.3 Known wreck dive sites within the study area visited by scuba diving organisations and distance  
from the proposed dredge area and maximum extent of sediment plume (generated from 
consultation responses(where received) and desk based research) 

Organisation Wreck/Dive Site Distance from proposed dredge 
area 

Distance from sediment 
plume 

 HMS Hermes (1) 21.3km 22.2km 
HMS Hermes (2) 23.7km 25.3km 
Loanda 51 32.2km 30.9km 
Queen 51 36.4km 35.1km 
Toward 51 33.4km 32.1km 
WA Scholten 51 35.8km 34.6km 
HMS Anglia 17.4km 16.4km 
Pomerania 19.8km 18.9km 
Tina Primo 51 19.8km 18km 
UKHO 13827 15.2km 13.3km 
UKHO 13751 10.9km 8.2km 
UKHO 13730 8.5km 6.9km 

Canterbury 
Divers 

Andaman 5.9km 5.1km 
HMT Boner Law 7.7km 6.7km 
HMT Cayton Wyke 2.6km 1.6km 
El de Bayo 10.6km 8.7km 
HMT Etoile Polaire 4.3km 3.2km 
Hundvaag 3.4km 2.5km 
Luna 5.6km 4.9km 
HMT Othello II 6.5km 5.6kkm 
The Queen 4.7km 3.7km 
Admiral Gardiner 0.25km Within 
Northeastern Victory 1.2km 0.2km 
East Indiaman 0.35km Within 

Mutiny Diving SS Naworth Castle 4.7km 3.2km 

SS Lariston 18.5km 17.6km 
UC-46 6.13km 5.23km 
MV Anderman 5.9km 5.1km 

Black Cat Eastings: 01 31.000 
Northings: 51 11.625 

1.4km 0.27 
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15.4 Potential Impacts 

The following potential impacts have been identified and assessed: 
 

 Exposure of subsea cables due to indirect (hydrodynamic) impacts resulting from dredging; and 
 Impact to scuba divers through reduced visibility due to sediment plumes resulting from dredging. 

15.4.1 Exposure of subsea cables due to changes to sediment erosion and 
accretion resulting from dredging  

As a result of the proposed scheme, there is potential for changes to hydrodynamic regime to cause 
changes to sediment erosion and deposition patterns at subsea cable locations, which may result in a 
reduction of sediment covering the cables and make them more vulnerable to damage.  
 
Potential impacts to hydrodynamics and sediment transport (i.e. sediment erosion and deposition 
patterns) have been the subject of a series of detailed studies involving numerical modelling (see Section 
6 and Appendices 6.1 to 6.4. As described in Section 6.5, the predicted effects of the dredging include 
small changes to wave conditions (Section 6.5.3) and tidal current velocities (Section 6.5.4), and have 
resulted in small changes to sediment transport conditions including erosion and deposition patterns 
(Figure 6.17) The small changes to sediment transport are manifest as reductions in predicted potential 
erosion within the proposed dredge area and a reduction of predicted potential sedimentation in the 
deeper channel areas next to the proposed dredge area (Figure 6.34). It has been concluded that the 
scale of these small changes will be within the natural variations of morphological change and, therefore, 
will be negligible (Section 6.5.5).  
 
The predicted changes to sediment erosion and deposition are all manifest in and immediately around 
Goodwin Sands (Figure 6.17) and are not manifest along any part or parts of the historic, existing and 
proposed subsea cable routes identified in Section 15.3.1 and Figure 15.1. On this basis, the magnitude 
of the impact on subsea cables is considered negligible and unlikely to occur.    
 
Subsea cables are typically buried within seabed sediments to protect them from damage from fishing, 
anchoring and other activities that can occur when a cable is exposed. Subsea cables are considered to 
have low sensitivity to damage because they can be repaired. The existing and proposed subsea cables 
are considered to have high value because they provide telecommunications infrastructure that is 
important at an international level. The historic subsea cables are considered to have negligible value 
because they no longer used. Consultation with BT has confirmed that these cables are out of service 
(Glen Lipsham, BT, pers. comm.).   
 
Given the negligible magnitude of changes to sediment erosion and accretion, a negligible impact is 
concluded for existing and proposed subsea cables, and no impact is concluded historic subsea cables.  
Consultation with Verizon UK has confirmed that no impact is anticipated due to the distance between the 
proposed dredge area and the Ulysses cable (Nigel Irvine, Verizon UK, pers. comm.).  

15.4.2 Reduced visibility at dive sites due to sediment plumes resulting from 
dredging     

Dredging can release sediment into the water surrounding the dredging activity. The suspended sediment 
forms a plume that dilutes and disperses in the water. The sediment in the plume changes the optical 
properties of the affected water and changes how light is scattered and transmitted through the affected 
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water. The sediment particles create turbid conditions by interfering with the passage of light through 
water and, therefore, reduce the clarity and transparency of the affected water.  
 
From a diver’s perspective, heavily turbid conditions could directly reduce the visibility of the affected 
water and, in low and very low visibility conditions, could reduce the quality (e.g. recreational experience, 
change of dive site) and/or safety (e.g. directional disorientation, dive-buddy separation) of diving.  
 
To assess this impact, potential impacts on water turbidity and diver visibility have been based on 
quantified concentrations, spatial distributions and sediment properties of the suspended sediment plumes 
generated at and around South Goodwin Sands by the proposed scheme. It is acknowledged that 
suspended sediment concentrations are not a directly equivalent measurement of turbidity, but can be 
used conservatively as an indicator of potential change and impact. As noted by IADC (2015), “For a 
specific location and specific sediment properties, simultaneously measuring turbidity and TSS will 
normally result in a good correlation between TSS and turbidity”.  
 
Potential impacts to suspended sediment concentrations during have been the subject of a series of 
detailed studies involving numerical modelling (see Section 6 and Appendix 6.3. As described in Section 
6.5, sediment dispersion modelling has generated two maps showing the footprints of suspended 
sediment concentration increases associated with the proposed scheme at intervals of 10mg/l, 20mg/l and 
50mg/l for mud (i.e. particles less than 0.063mm in size) and sand (i.e. particles between 0.063mm and 
0.25mm in size) (Figures 6.20 and 6.21). For mud, all three of these concentration increases are aligned 
with the western perimeter of the proposed dredge area at South Goodwin Sands and indicate rapid 
dispersion of the plume. The 10mg/l and 20mg/l footprints extend up to 1.5km and 1km respectively from 
the eastern boundary of the proposed dredge area, whereas the 50mg/l footprint is aligned closely with 
the proposed dredge area.  
 
For sand, the 10mg/l footprint extends 1.5-2km from the northern and eastern boundaries of the proposed 
dredge area, and less distance from the southern and western boundaries of the proposed dredge area. 
This footprint is the maximum extent of dispersion of the dredging induced sediment plume and is used to 
define the SIZ (Figure 15.2). The 20mg/l footprint shows a similar dispersion pattern extends 1-1.3km 
from the northern and eastern boundaries of the proposed dredge area. The 50mg/l footprint extends less 
than 500m from the proposed dredge area.  
 
To put the effects of dredging in perspective (i.e. increases of 10-50mg/l), the suspended sediment 
concentrations generated by the proposed scheme significantly elevate (i.e. potentially doubles the 
magnitude) normal background conditions (i.e. 2-64mg/l; HR Wallingford, 2002), but are well within (i.e. a 
quarter of the magnitude) of extreme background conditions (i.e. storm events) (i.e. 200mg/l; HR 
Wallingford, 1989) (see Section 6.5.8). However, temporally, the three four month durations of dredging 
activities may generate elevated suspended sediment concentrations for periods that are longer than 
seasonal variations and/or associated natural variations (i.e. storm events).  
 
The spatially more widespread distribution of sand (compared to mud) reflects the much larger release 
rate of sand from dredging (126kg/s compared to the mud release rate of 8.2kg/s), which reflects the 
much larger proportion of sand in the proposed dredge area (i.e. 99.7% sand, 0.2% gravel and 0.1% mud) 
(see Section 6.5.5).  
 
The dominance of sand as the suspended sediment has important implications for the resulting water 
turbidity and diver visibility. Different particles have different optical properties (depending on variables 
such as particle shape, size, refractive index, colour and absorption spectra) influencing how light is 
scattered and transmitted through the affected water . In summary, coarser and reflective particles (e.g. 
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sand) interfere with the passage of light less than finer and opaque particles (e.g. mud). Since the 
suspended sediment plumes will largely comprise sand, they will have comparatively less impact on 
turbidity and visibility than if the suspended sediment plumes will largely comprise mud.  
 
On the basis of the above, it is concluded that the magnitude of the suspended sediment concentration 
changes associated with the proposed scheme – and the impact they will have on water turbidity and diver 
visibility - will be above the natural variations associated with normal conditions but well within extreme 
conditions and, therefore, will be moderate within the 50mg/l footprints and minor within the 10mg/l and 
20mg/l footprints, and negligible beyond the footprints ( ES Figures 6.20 and 6.21). The magnitude of the 
impact will be limited in durations to the three periods of four months of the proposed dredging activities 
over 2017-2019, and limited in spatial extent to the sediment plume footprint in and around the proposed 
dredge area at South Goodwin Sands. The spatial extent of the sediment plume footprint will cover two (of 
the 30) wreck dive sites in the study area (i.e. the East Indiaman and the Admiral Gardener). These dive 
sites are situated within the SIZ. No dive sites are situated with the proposed dredge area. 
 
Recreational diving is typically focussed on known dive sites (e.g. wrecks and reefs) and is vulnerable – in 
terms of recreational quality and/or safety – to changes to turbidity and diver visibility. Recreational diving 
is considered to have medium to low sensitivity relating to reduced diver visibility. The medium sensitivity 
is considered precautionary because safety is an important issue during the planning and undertaking of 
diving. The low sensitivity is considered more realistic because the turbid conditions associated with 
dredging will be intermittent (i.e. during the dredging cycles described in Section 2.7), temporary (i.e. 
during the three periods of four months over 2017-2019) and recoverable (i.e. natural conditions will fully 
recover within a few days of cessation of dredging), and because the turbid conditions (as represented by 
suspended solids concentrations) associated with dredging are within the natural variation that affect dive 
planning and diving.  
 
Recreational diving is considered to have medium to low value relating to reduced diver visibility because 
the dive sites are regionally to locally important. The medium value is considered precautionary because 
some dive sites are more valuable (i.e. popular) than others. The low value is considered more realistic 
and reflective of the definitions in Table 3.3 because there are large number of diving sites available to 
local and regional divers and, therefore, the there is opportunity for divers to substitute the two wreck dive 
sites potentially affected by the dredging induced sediment plume (i.e. the East Indiaman and the Admiral 
Gardener) with the 20+ dive sites not affected by the proposed dredge; a practice that is expected to be 
taken by divers for avoiding naturally adverse diving conditions including poor visibility (e.g. due to 
weather, currents, tides). 
 
Given the minor to moderate magnitude of changes to turbidity and the medium to low receptor sensitivity 
and value, a moderate to minor adverse impact is concluded for impacts on diving. The moderate 
adverse impact is considered precautionary and is assigned to reflect the inherent safety risks associated 
with diving.    

15.5 Mitigation & Residual Impacts 

No mitigation measures are required in relation to subsea cables. 
 
A number of mitigation measures are recommended in relation to reduced visibility at dive sites. 
 
As detailed in Section 12.5 on Commercial and Recreational Navigation, it is expected that a number of 
standard mitigation measures will be included within the MMO’s marine licence conditions and 
implemented by DHB (and/or by its contractors) during the proposed dredging activities, including:  
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 Measures to implement the navigation risk management approaches set out in the Guide to Good 
Practice for Ensuring Navigation Safety during Dredging Operations that has been formalised 
between the British Marine Aggregate Producers Association (BMAPA), MCA and THLS; 

 Measures to ensure that details of the proposed dredging activities (including transits and works 
at the DWDR site in Dover Harbour) are promulgated to maritime users through NtMs and/or 
navigational warnings; and 

 Measures to ensure that all vessels used to exhibit signals as per the requirements of COLREGS. 
 
In accordance with standard good practice for diving, all dives should be appropriately planned in advance 
and planning should include a risk assessment that covers the potential hazards associated with diving in 
the vicinity of dredging activities that could generate sediment plumes that affect turbidly and diver 
visibility. By taking this approach, all dives should be planned such that they incorporate preventative 
measures to reduce the likelihood and consequence of hazards arising and, therefore, should be 
undertaken safely. It is recommended that risk assessments should include, but are not limited to, the 
following matters relating to the proposed dredge scheme and reduced diver visibility: 
 

 Diving should avoid sediment plumes by avoiding dive sites within the proposed dredge area 
during the dredging periods and for several days at the end of the dredging periods (i.e. after the 
cessation of dredging to allow for turbid water conditions to recover from sediment plumes) by 
taking into account the information about dredging activities promulgated to maritime users (as 
identified above);  

 Diving should avoid sediment plumes by avoiding dive sites within sufficient proximity to the 
proposed dredge area during dredging periods and for several days at the end of the dredging 
periods by taking account of the plume dispersion distances (as identified in Section 15.4.2); and 

 Diving should be undertaken only with all divers sufficiently aware of the risks of reduced visibility 
and prepared to deal with reduced visibility (should it occur) through the proficient training and use 
of appropriate measures such as (for example) controlling and monitoring of diver numbers, using 
strobes and buddy lines, aborting dives, etc.  

 
The residual impact with the adequate implementation of these mitigation measures would be minor 
adverse.  

15.6 Within - Project Cumulative Impacts 

No within project cumulative impacts have been identified for Other Commercial and Recreational 
Activities. 
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15.6.1 Summary of impacts table 

Environmental 
Parameter 

Investigation  Impact Description Receptor Impact Significance Mitigation Residual Impact 

Other Commercial and 
Recreational Activities  

Use of numerical 
modelling results 
to investigate the 
potential for 
dredging induced 
hydrodynamic 
changes to 
increase the 
exposure of 
subsea cables to 
damage.  

Exposure of 
subsea cables due 
to indirect 
(hydrodynamic) 
impacts resulting 
from dredging. 
 

Subsea cables. Negligible to no 
impact. 

None required Negligible to no 
impact. 

Other Commercial and 
Recreational Activities 

Use of numerical 
modelling results 
to investigate the 
potential for 
dredging induced 
turbidity to reduce 
diver visibility and 
associated diving 
quality and safety.  

Impact to scuba 
divers through 
reduced visibility 
due to sediment 
plumes resulting 
from dredging. 

Recreational diving 
community. 

Moderate to minor 
adverse. 

Standard measures 
for managing 
navigation risks. 
Standard measures 
for managing diving 
risks. 

Minor adverse. 



 
O p e n  

 

16 May 2016 VOLUME II  I&BPB2107R001D01 377  

 

 

16 Coastal Protection & Flood Defence 

16.1 Introduction  

This section of the Environmental Statement (ES) describes the potential impacts arising from the 
proposed Goodwin Sands aggregate dredging scheme on coastal protection and flood defence.  

16.2 Methodology and EIA 

This section incorporates survey results from existing sources (e.g. Environment Agency, Channel Coastal 
Observatory) and modelling outputs from HR Wallingford, who undertook numerical modelling and a 
Coastal Impact Study (CIS) associated with the proposed scheme (Appendix 16.1 - Coastal Impact 
Study). The potential impacts on coastal protection and flood defence have been assessed conservatively 
using a defined and agreed project description (see Section 2 – Description of the Proposed Scheme) 
and building upon the findings of potential effects on coastal processes (Section 6 – Coastal Processes 
and Hydrodynamics).  
 
The assessment methods described above were reported in the EIA Scoping Report for the proposed 
scheme (Dover Harbour Board, 2015) and confirmed satisfactory in the Marine Management Organisation 
(MMO) EIA Scoping Opinion (Appendix 4.1). The relevant scoping consultation response from the Centre 
for Environment, Fisheries and Aquaculture Sciences (Cefas), dated 11 September 2015, concerning the 
range of investigations to inform the EIA is detailed in Table 16.1. The scoping report was also issued to 
Dover District Council (DDC) and Canterbury City Council (CCC) for review and comment (Table 16.1).  
 
The assessment builds upon the EIA Scoping Report (Dover Harbour Board, 2015) and has been 
informed by the following: 
 

 Consultation with key stakeholders as part of the EIA process (see Section 16.3); 
 Collation and review of existing data and reports; 
 Interpretation of field survey data specifically collected for the proposed scheme; 
 Consideration of the existing evidence base from across the industry regarding the effects of 

aggregate dredging on the physical process environment and, in turn, on coastal protection and 
flood defence at the shore; 

 Numerical modelling of baseline tidal hydrodynamics, wave climate, sediment transport and any 
changes due to the proposed scheme as part of a CIS (see Appendix 16.1); 

 An assessment of the proposed scheme’s potential effects on coastal processes (see Section 6 - 
Coastal Processes and Hydrodynamics); and 

 Application of expert judgement in interpreting field survey data, existing evidence and numerical 
modelling results and assessing impacts on coastal protection and flood defence.  

 

Potential impacts on coastal protection and flood defence have been assessed in terms of changes to the 
baseline conditions for a range of parameters including wave climates, tidal currents and sediment 
transport patterns individually and in combination. The impact assessments include a summary 
description of key aspects relating these parameters to coastal protection and flood defence; taking into 
account the findings for coastal processes and seabed morphology (see Section 6), and the potential 
impact sources, pathways and receptors (see Section 16.5).  
 
Impact magnitudes are measured as quantified changes to the parameters’ baseline conditions resulting 
from the proposed Goodwin Sands aggregate dredging scheme, with particular reference to these 
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changes at the dredging area and at the shoreline, and categorised in line with the definitions provided in 
Section 3 (see Table 3.4).  
 
Receptor values and sensitivities for coastal protection and flood defence are described, and categorised 
in line with the definitions provided in Section 3 (see Tables 3.2 and 3.3). Impact significance is assessed 
based on the magnitude and nature of change and the values and sensitivities of the affected receptors, 
and categorised in line with the definitions provided in Section 3 (see Tables 3.5 and 3.6), subject to 
expert judgement and taking due account of the comments received from consultees to the EIA Scoping 
Report (Dover Harbour Board, 2015) and EIA Scoping Opinion (MMO, 2015) and during the Coastal 
Processes and Coastal Protection Working Group meeting held with the MMO, Cefas, DDC, CCC and 
Kent Wildlife Trust (KWT) (see Section 4).  

16.2.1 Study area 

The study area for this assessment conservatively extends along the shoreline from Folkestone in the 
south to Margate in the north. There is no apparent mechanism by which the proposed scheme could 
significantly affect coastal protection or flood defence beyond these limits; indeed existing physical 
processes are largely contained within a coastal sub-cell extending between Dover Harbour and North 
Foreland (so called coastal sediment sub-cell 4b; see Motyka and Brampton, 1993). Figure 16.1 shows 
the study area and the wider context.  
 
The Goodwin Sands sand banks provide protection to the frontage between South Foreland in the south 
and Ramsgate in the north. This frontage is exposed to waves arriving from the north-east, travelling down 
the North Sea, and from the east, south-east and south sectors (although the modest fetches across to 
the coast of mainland Europe decrease for winds approaching from directions further south of east). The 
Isle of Thanet, situated to the north of Ramsgate, provides shelter to the coastline of Sandwich Bay, and 
particularly Pegwell Bay, from the north-easterly storm waves that dominate the wave climate well 
offshore of the Goodwin Sands.  
 
Further detail about the physical character of the study area is provided in Appendix 16.1 - Coastal 
Impact Study and in Section 6 - Coastal Processes and Hydrodynamics. 

16.2.2 Data sources 

A range of data sources were used to inform this assessment. Information was taken from the following 
sources to identify and characterise the type, location and condition of the natural features (e.g. beaches, 
cliffs), coastal defence structures (e.g. seawalls, rock revetments and groynes) and beach management 
activities (e.g. beach recharge): 
 

 Shoreline Management Plan 2 (SMP2:  
o Isle of Grain to South Foreland SMP2 (Halcrow Group Limited 2010a and 2010b); and  
o South Foreland to Beachy Head SMP2 (Halcrow Group Limited, 2006). 

 
 Coastal Defence Strategies: 

o Pegwell Bay to Kingsdown Coastal Strategy (Environment Agency, 2007); and 
o Folkestone to Cliff End Flood and Erosion Strategy (Environment Agency, 2008). 

 
 Southeast Regional Coastal Monitoring Programme (Channel Coastal Observatory, 2016): 

o Beach profiles; 
o Beach topographic surveys; 
o Bathymetric surveys; and 
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o Aerial photography. 
 
Information was taken from the following sources to identify and characterise the existing risks from 
coastal erosion and sea flooding; 
 

 Erosion Risk:  
o Erosion projections from the above listed SMP2 and Coastal Defence Strategy 

documents; and 
o Environment Agency National Coastal Erosion Risk maps (Environment Agency, 2016a). 

 
 Flood Risk:  

o Environment Agency Flood Zone maps (Environment Agency, 2016b). 

16.2.3 EIA methodology 

Assessment criteria 

As described in Section 3 - Legislation, Planning and Policy Context & EIA Process, the EIA 
framework used is based on the ‘source-pathway-receptor’ conceptual model. This is particularly effective 
in the identification of potential effects (i.e. the physical changes in the baseline environment) and the 
means by which they can manifest themselves directly or indirectly as impacts (either positive or adverse) 
on the receiving environment and its receptors. These impacts can be of varying significance depending 
on the magnitude, duration, location of environmental changes and the sensitivities and values of the 
affected receptors. 
 
The term ‘source’ describes the origin of potential effects (e.g. construction activities or lowered post-
dredging seabed levels) and the term ‘pathway’ describes the means (e.g. through air, water, or ground) 
by which the effect reaches the ‘receptor’ of potential effects (e.g. terrestrial habitats, archaeology, or 
human receptors). If the source, pathway or receptor is absent, no linkage exists and thus there will be no 
potential for an impact to manifest. 
 
In the context of this section, the ‘receptor’ is the existing coastal protection and flood defence assets 
within the study area including both the natural features (cliffs, beaches, dunes) that limit the landward 
incursion of the sea, and the built coastal defence structures and other shoreline management activities 
such as beach recharge. For each potential effect, the assessment identifies receptors within the study 
area that are sensitive to that effect and implements a systematic approach to describe the impact 
pathways and assess the level of impacts. The process considers the following: 
 

 The sensitivity of a receptor to the effect; 
 The value of a receptor; 
 The magnitude of the effect; and 
 The probability that an effect-receptor interaction will occur. 

 
Incorporating the above considerations, the spatial and temporal extents of any interaction(s) arising from 
an effect will be assessed in determining the significance of the resulting impact on a receptor. 
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16.3 Consultation  

A summary of the relevant consultation undertaken for the proposed scheme is provided in Table 16.1.  

Table 16.1  Consultee responses of relevance to coastal protection and flood defence 

Consultee Comment Response

MMO Scoping 
Opinion 

A description of the geology and 
geomorphology of the application area and 
its surroundings, including the nearby coast, 
indicating where possible its recent 
evolution must be specified in the ES.  

See Section 6 - Coastal Processes and 
Hydrodynamics (Section 6.4) and Section 16.4 

MMO Scoping 
Opinion 

If the exact location and dredge depth is not 
known prior to the modelling work being 
undertaken, the realistic worst case 
scenario with regard to seabed lowering 
must be used i.e. the extraction scenario 
that is likely to result in the biggest changes 
to waves, tidal currents, sediment transport 
and morphology. 

See Section 2.6 for information on modelling 
scenarios.  

MMO Scoping 
Opinion 

At this stage no mitigation and monitoring 
measures were identified for marine 
processes … the identification of mitigation 
measures is considered as part of the EIA 
process and mitigation measures will 
probably be included in the draft ES. Cefas 
expects the applicant to consider in the 
Environmental Statement the 
implementation of monitoring measures to 
verify the findings of the Environmental 
Impact Assessment by the dredging activity. 

 
DHB fully recognises that consideration of 
mitigation and monitoring are part of the EIA 
process. Mitigation and monitoring requirements 
are discussed in the relevant sections of this ES. 
Mitigation and monitoring in relation to marine 
processes are discussed in Section 2.5 and 
Section 6.5.  

Cefas  The description of the environment and 
potential impacts are accurate for the 
scoping stage of the application. Cefas are 
satisfied with the range of investigations the 
applicant will undertake to inform the EIA, 
including surveys and modelling. 

Noted.  

Natural 
England 

Section 6.1.1 of the EIA Scoping Report 
states that any induced changes in 
hydrodynamics will be considered as 
environmental effects, and will only be 
considered impacts where these effects 
cause changes to a receptor such as 
benthic ecology. Natural England agrees 
that this approach is appropriate. 

Approach adopted throughout Section 6 and this 
section. 

Dover District 
Council  

In response to consultation on the EIA 
Scoping Report 
 
Thank you for your email regarding the 
above scheme and since having read 
through the suggested sections below I 
have no comments. However our beach is 
monitored by Canterbury City Council, to 
which I’m sure the coastal monitoring team 
would be very interested in seeing this. 

See consultee comment below from Canterbury 
City Council. 

Canterbury 
City Council 

In response to consultation on the EIA 
Scoping Report 
 
Dover District Council is the risk 
management authority for much of the 
coastline that may be affected by the 
proposed Goodwin Sands Aggregate 

Draft modelling reports were circulated to Coastal 
Processes and Coastal Protection Working 
Group (including CCC) for comment on 1st 
February 2016. No comments were received from 
CCC.  
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Consultee Comment Response

Dredging Scheme. Canterbury City Council 
are the lead authority for the Southeast 
Coastal Monitoring Programme and 
responsible for monitoring the beaches 
along the frontage.  
 
Until the HR Wallingford coastal processes 
model outputs are available – nearshore 
wave climate, tidal currents – it is very 
difficult to comment on what impact the 
proposed dredging may have on the 
adjacent coastline. We feel that this 
modelling data should be made available for 
consultees prior to the MMO application.

 
 
 
 
 
 
 

Kent Wildlife 
Trust 
 

Indirect impacts and Sandwich and Pegwell 
Bay: Kent Wildlife Trust is concerned that 
modelling cannot accurately predict direct 
and indirect impacts on a complex, 
interrelated system such as the Goodwin 
Sands and its surrounding area. We are 
also concerned that the modelling proposed 
in the scoping report is too narrow in focus - 
it does not appear to extend as far as 
Sandwich and Pegwell Bay and we would 
like this to be scoped into the modelling 
work. We are concerned that there may be 
unpredicted negative impacts upon this site 
of complex mosaics of coastal habitats and 
internationally important bird populations. 
Sandwich and Pegwell Bay is managed by 
Kent Wildlife Trust, is of national and 
international importance for its nature 
conservation value and has protected site 
status (SPA, SAC, RAMSAR, NNR, SSSI).  

See Appendix 16.1 – Coastal Impact Study 
(and associated supporting modelling reports) 
and summarised in Section 15.7). 
 
The scope of the modelling has been agreed with 
the MMO, and Cefas and NE as its statutory 
advisers on coastal processes and nature 
conservation respectively.  
 
The zone of influence of the proposed scheme on 
nature conservation designations, which is 
informed by the modelling results, is presented in 
Section 5 – Nature Conservation 
Designations. The zone of influence relative to 
Sandwich and Pegwell Bay is displayed in Figure 
5.2. From this figure it can be seen that the zone 
of influence is local to the proposed dredge area 
and does not extend to any part of the coastline.  
 
Potential impacts on intertidal habitats and bird 
populations are assessed in Section 8 – Benthic 
Ecology and Section 11 – Ornithology 
respectively.  

16.4 Baseline Environment 

16.4.1 Coastal protection and flood defence management authorities  

The Environment Agency (EA) has a national strategic overview role for the management of risks from 
coastal erosion and flooding and has specific operational responsibility for managing the risk of flooding 
from main rivers and the sea. The EA is also a coastal erosion risk management authority, a role which is 
also undertaken by local authorities. The study area is covered by the EA region of ‘Kent & South London’ 
and falls within the boundaries of three local authorities, namely Thanet District Council, Dover District 
Council and Shepway District Council. Location authority boundaries are displayed in Figure 16.1. 
 
Thanet District Council manages the coastline from Northern Sea Wall (only part of which falls within the 
study area) to Pegwell Bay. Northern Sea Wall is a 5km stretch of heavily defended shingle beach held by 
rock groynes and backed by a concrete sea wall, and is managed by the Environment Agency. The rest of 
Thanet District Council’s coastline is defined by its pocket beaches and chalk and sandstone cliffs. The 
main towns of the district are defended by a seawall and promenade, as are some sections of cliff line. 
These alternate with undefended sections. Ramsgate Harbour is a main sea route into Britain for freight, 
as well as being a popular leisure harbour.  
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Dover District Council manages the coastline between Sandwich Bay and The Warren. A range of 
stakeholders, including the Environment Agency, the Port of Dover and Network Rail, work closely with 
each other within this stretch of coastline. Sandwich Bay is unlike neighbouring beaches due to its 
extensive, undefended, sand dune system and prograding spit at the mouth of the River Stour. Deal is 
defended by a coarse shingle beach; timber groynes and a seawall ensure the beach is kept to a suitable 
level to protect the town and historic castles behind. The coastline between Kingsdown and The Warren is 
mainly undefended cliff with a small beach. The Port of Dover is built on reclaimed land at the base of the 
cliffs, providing one of the main sea routes into Britain for passengers and freight.  
 
Canterbury City Council is the lead authority for the Southeast Coastal Monitoring Programme and 
responsible for monitoring the beaches along the frontage.  
 
Shepway District Council is responsible for the coastline between Copt Point (within the study area, just 
east of Folkestone) and Lydd Ranges (west of Dungeness and beyond the study area) (see Figure 16.1). 
The only section of Shepway District Council’s frontage within the study area is located immediately east 
of Folkestone Harbour. This is characterised by a wide sandy beach, backed by a series of concrete 
arches to protect the cliffs from eroding.  
 
Natural England (NE) is an executive non-departmental public body responsible to and sponsored by the 
Department for Environment, Food and Rural Affairs (Defra) and takes an interest in how flood and 
coastal risk management works can benefit and enhance the natural environment and avoid adverse 
impacts on designated conservation sites.  
 
Defra has a supervisory role for flood and coastal risk management, which includes providing an 
overarching policy framework and administering grant aid. 
 
The South East Coastal Group is the Regional Coastal Group for South East England. The group has 
been designed to bring together local authorities, the EA and other relevant operating organisations to 
achieve co-ordinated strategic management of the shoreline between the Isle of Grain and Selsey Bill 
(i.e.) including the study area). It is important to note that detailed management and day to day 
maintenance of the coast is undertaken by the individual coastal risk management authorities (the local 
authorities and the EA), not the South East Coastal Group. 

16.4.2 Coastal protection and flood defence management plans 

A Shoreline Management Plan (SMP) is a large scale assessment of the risks associated with coastal 
erosion and sea flooding to people and the developed, historic and natural environments. In general, 
SMPs recommend shoreline management policies for specific lengths of coastline (known as 
management units) that are defined by a number of variables such as social, economic and conservation 
value, coastal processes and existing defences. The coastline nearest the Goodwin Sands proposed 
dredging area falls within the Isle of Grain to South Foreland SMP2 and the adjacent coastline to the south 
falls within the South Foreland to Beachy Head SMP2, as illustrated in Figure 16.2. 
 
Coastal Defence Strategies go a step further than SMPs and look into identifying appropriate schemes to 
put into place to deliver SMP policies, and identify the preferred approaches by incorporating technical, 
economic and environmental decisions. Within the SMPs’ boundaries lie a number of strategies as 
illustrated in Figure 16.2. SMP policies within the study area comprise of No Active Intervention (NAI) and 
Hold the Line (HTL). The NAI policy area between Dover Harbour and Kingsdown consists of chalk cliffs. 
The other main NAI policy area, south of the River Stour to Sandwich Bay Estate, consists of a low lying 
and wide beach backed by open fields. The other frontages within the study area are mostly covered by 
HTL policies and are protected by existing coastal protection and flood defence assets.  
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16.4.3 Coastal protection and flood defence assets 

The Environment Agency flood map (see Figure 16.3 and Environment Agency, 2016b) indicates that 
much of the lower-lying coastline between Deal and Ramsgate is located within either Flood Zones 2 or 3. 
These zones are defined by the National Planning Policy Framework as follows:  
 

 Flood Zone 2 – land having between a 1 in 200 year (0.5%) and 1 in 1,000 year (0.1%) annual 
probability of sea flooding (as indicated by the light blue on Figure 16.3); and 

 Flood Zone 3 - land having a 1 in 200 year (0.5%) or greater annual probability of sea flooding (as 
indicated by the dark blue on Figure 16.3). 

 
Figure 15.3 shows the extent of sea flooding that would occur if any existing flood defences were not 
present. In practice, however, there are flood embankments set back from the coastline between Deal and 
Pegwell Bay that provide a secondary defence to sea inundation (after the primary defence of the 
substantial shingle beach) and hence further protect the assets in this low-lying area.  
 
The chalk cliffs between Dover Harbour and Kingsdown are, in the main, undefended and hence subject 
to coastal erosion risk, and are subject to recession currently occurring at an average rate of 200mm/year. 
The existing coastal defence structures, where present within the study area, are designed to reduce the 
risks from coastal erosion and sea flooding. They include a mixture of timber groynes, concrete seawalls 
and rock revetments in addition to the aforementioned set-back flood embankments between Deal and 
Pegwell Bay. The coastal defences nearest to the proposed dredge area were mostly built between the 
1950s and 1970s and principally comprise: 
 

 St. Margaret’s Bay – seawall and groynes; 
 South of Kingsdown – seawall with terminal rock groyne in north; 
 Kingsdown – seawall and groynes; 
 Deal Castle to remains of Sandown Castle - seawall and groynes; and 
 Immediately north of remains of Sandown Castle – rock revetment. 

 
Techniques to complement the hard engineering approaches outlined above include beach management 
in the form of shingle recharge and recycling. Table 16.2 outlines past beach recharge works in the study 
area. These beach recharge works address a long running concern about beach erosion, especially at St. 
Margaret’s Bay and Kingsdown. Discussion of the sediment transport processes leading to beach lowering 
is provided in Appendix 16.1 - Coastal Impact Study, but it is important to note that this is a long-running 
and persistent characteristic of the physical environment under present-day (baseline) conditions, 
especially at St. Margaret’s Bay and Kingsdown. 

Table 16.2  Past beach recharge works in the study area 

Location Date Beach Recharge Works 

Kingsdown 1995 58,000m3 of shingle recharge 
Kingsdown 1998 80,000m3 of shingle recharge 
Kingsdown 2003/04 47,000m3 of shingle recharge 
Oldstairs Bay 2004 45,000m3 of shingle recharge and regular recycling 
Deal Castle to Sandown 
Castle 

1974 9,000m3 of shingle recharge 
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16.5 Potential Impacts 

The proposed dredge area on the western flank of South Goodwin Sands is located 5km (at its closest 
point) from the adjacent shoreline. Lowering the seabed level of part of Goodwin Sands due to the 
proposed aggregate dredging has the potential to alter the tidal flow patterns and/or wave transformation 
processes across the seabed. These changes could potentially extend to either: 
 

 Alter tidal flow and/or wave processes acting at the shoreline, thereby increasing coastal erosion 
or sea flooding risk; and/or 

 Alter sediment transport processes which in turn could affect nearshore or shoreline erosion or 
deposition patterns, thereby increasing coastal erosion or sea flooding risk.  
 

Due to the potential for these effects to adversely affect coastal protection and flood defence, numerical 
modelling has been used to investigate them in detail as part of a CIS. It should be noted that previous 
analyses of the Goodwin Sands have identified that the bank is subject to substantial and rapid 
morphological changes, although the total volume of sediment within the bank remains relatively stable 
within a timeframe of around a decade (HR Wallingford, 2008). In addition, the Goodwin Sands have 
previously been subject to dredging for aggregate, with over 6.3 million m3 of material extracted across 
five licensed areas between 1976 and 1998.  
 
To inform this section of the EIA, a CIS has been prepared using appropriate modelling approaches and 
developed in accordance with latest industry guidance (BMAPA and The Crown Estate, 2013). In 
particular, the CIS informs the assessment of how the proposed dredging may affect the hydrodynamic 
and sedimentary environments at Goodwin Sands, in the surrounding area and at the adjacent shorelines.   
 
The main concerns defined in existing literature (Cooper and Brew, 2013), industry guidelines (BMAPA 
and The Crown Estate, 2013) and arising from consultation on the EIA Scoping Report (see earlier Table 
16.1), and investigated in the CIS, are that dredging on the Goodwin Sands might have one or more of the 
following effects:  
 

 Changes to beach and nearshore morphology, resulting from sediment deposition at the coastline 
resulting from dredging induced sediment plumes (see Section 16.5.1) 

 Changing wave conditions at (or close to) the coastline, resulting from alterations of the patterns 
of wave refraction over the dredged depression (see Section 16.5.2);  

 Increasing wave heights at the coastline by the removal of sandbanks or similar features within 
the dredging areas, if these are sufficiently high to dissipate wave energy by friction or wave 
breaking (see Section 16.5.2);  

 Altering the tidal currents close to the coastline, thus disrupting the sediment transport in the 
nearshore zone or over the lower part of the foreshore (see Section 16.5.3);  

 Altering or interrupting the natural sediment supply from offshore to the coastline by trapping of 
sediment within the dredged areas, or reducing a potential supply (see Section 16.5.4); and 

 Causing beach “drawdown” (i.e. when storm waves erode sediment from the upper part of 
beaches and deposit it into dredged depressions, where it remains) (see Section 16.5.4).  

 
The final issue, of beach drawdown, is typically assessed based upon the location of the toe of the ‘active’ 
beach profile (the areas of the nearshore seabed and inter-tidal zone where sediment transport processes 
are inter-connected) with respect to the location of the dredging (for latest industry guidance on this topic, 
see BMAPA and The Crown Estate, 2013). This issue is assessed in Section 16.5.4. 
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The potential impacts upon coastal protection and flood defence may arise if there is a pathway between 
the source of the impact (i.e. the dredging activity or the reduced seabed levels due to the dredging) and 
the receptors under consideration (i.e. the coastal protection and flood defence assets). If it is proven 
through modelling and assessment that there is no pathway, then no impact can be caused on the 
receptors under consideration and the potential impact can be discounted from further assessment.   

16.5.1 Effect of dredging induced sediment plumes on shoreline morphology 

Dredging causes plumes of sediment to be released and dispersed in the water column and subsequently 
deposited on the surrounding sea bed. The key sources of sediment plumes include sea bed sediment 
disturbance by the dredger’s draghead and overflowing of fine-grained sediment from the dredger’s 
hopper. Sediment plumes arising directly from the proposed dredging could potentially adversely affect 
coastal protection and flood defence if the subsequent deposition of sediment carried within the plumes is 
of sufficient magnitude close to, or at, the shoreline to change the morphology of the nearshore sea bed 
and intertidal beach.  
 
To assess the significance of this effect, the magnitude of deposition is measured as sediment depth on 
the seabed. The receptor - coastal protection and flood defence – is locally to regionally valuable 
depending on the management measures and assets in place along the Kent coast (i.e. low to medium 
value), and generally has little capacity to accommodate and recover (i.e. medium to high sensitivity) to 
exposure to significant changes in shoreline morphology (i.e. moderate to high magnitude effects).  
 
Numerical modelling of sediment plumes released and dispersion from the proposed dredging was 
undertaken using a TASS hopper model. The numerical modelling results for sediment dispersion are 
described in detail in Sections 6.6.1 and 6.6.2, and illustrated in Figures 6.20 and 6.21. 
 
In summary, the model found that dredging will predominantly release a mixture of fine and medium sand 
and a small amount of mud (silt). The mud will be released into the water column to form a passive plume 
which will disperse into the background sediment transport regime. The resulting mud deposition is 
predicted to be in the order of a fraction of a millimetre. The fine and medium sand will fall to the sea bed 
and then become part of the background sediment transport regime. The resulting sand deposition is 
predicted to be minimal, restricted to the sediment plume footprint, and not cause any significant substrate 
change (HR Wallingford, 2015d). Accordingly, there should be no discernible sediment deposition at the 
shoreline and, accordingly no change to shoreline morphology. 
 
Overall, numerical modelling has revealed no change in sediment dispersion and deposition at the 
shoreline; with the nearest discernible deposition restricted to the plume footprint in the vicinity of the 
dredging area. On the basis of this evidence, it is concluded that there is no impact pathway by which 
coastal protection and flood defence receptors would be affected by the proposed scheme’s changes to 
shoreline morphology and, therefore there is no impact on coastal protection and defence. 
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16.5.2 Effect of the proposed dredging on waves 

Dredging inevitably increases water depths within the extraction area, at least for a time, and the resulting 
changes in the sea bed contours alter the way that waves propagate over them. These localised changes 
in wave propagation patterns can then, at least theoretically, continue to affect waves all the way to the 
shoreline, resulting in changes to the wave height and/or in the wave direction at the coast. Such changes 
could then alter the strength of longshore currents, littoral drift rates and hence the plan-shape of the 
coastline and, in more extreme cases, direct effects such as increased coastal erosion (e.g. due to wave 
action) and/or increased flooding risk (e.g. due to wave overtopping).  
 
To assess the significance of this effect, the magnitude of wave change is measured in terms of wave 
height and areal excursion from the dredging area. The receptor - coastal protection and flood defence – 
is locally to regionally valuable depending on the management measures and assets in place along the 
Kent coast (i.e. low to medium value), and generally has little capacity to accommodate and recover (i.e. 
medium to high sensitivity) to exposure to significant changes in wave conditions (i.e. moderate to high 
magnitude effects).  
 
As described in Section 16.2, numerical modelling of effects of the proposed dredging on waves was 
undertaken to investigate and evaluate the magnitude of changes to the baseline wave conditions. The 
report of the numerical modelling is presented in Appendix 16.1 - Coastal Impact Study. In summary, a 
SWAN computational wave model was established to represent both wave generation and wave 
transformation in the study area. As is now standard practice in such studies, the wave modelling and 
impact assessment was carried out for very large and extremely rare wave conditions. Following 
calibration of the wave model against locally collected data, baseline and predictive runs were undertaken 
for 200 year return period wind and wave conditions as these would pose the greatest risks to the 
coastline and its coastal defences.  
 
To address the potential impact differences associated with the proposed scheme, the numerical 
modelling assessed the changes to waves associated with the following two options: 
 

 Scenario 1, which included dredging 1.12 m depth of material for the whole of the proposed 
dredge area; and 

 Scenario 2, which included dredging 1.95 m of material in the northern end of the proposed 
dredge area only.  

 
Both assessment scenarios have a precautionary approach built into the impact as the amount of 
sediment proposed to be removed has been increased by 60%. Although the proposed scheme includes 
for the removal of up to 2,500,000 m3 of material, both the assessment scenarios include for the removal 
of approximately 4,000,000 m3 of material. In addition, the assessment scenarios only involve dredging 
from areas identified as having sufficient sand resource and, leaving a layer of at least 0.5 m of sand 
overlying bedrock in those areas dredged.  
 
The numerical modelling results are described in detail in Section 6.5.3 and Tables 6.7 and 6.8, and 
illustrated in Figures 6.22, 6.23 and 6.24. 
 
In summary, the modelling assessments indicated very little change in wave height as a result of the 
proposed dredging. The main effect was caused by a slight difference in the way waves refract around the 
edge of the sandbank leading to a slight redistribution of the wave energy. The magnitude of change in 
significant wave height (Hs) is generally limited to between 0.02 and 0.10 m, even under the extreme 
conditions tested by the modelling.  
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The predicted changes in Hs due to dredging are limited in spatial extent around the dredging area, with 
no predicted effect extending to the coastline. For both scenarios with waves approaching from 30o, 90o 
and 120o, the change in wave heights is always greater than 4.5km from the coastline beyond which there 
is no change (i.e. closer to the coast). For both scenarios with waves approaching from 240o, the results 
show that the excursion of change is much larger geographically but is always greater than 6km from the 
coastline (HR Wallingford, 2015e). 
 
Overall, numerical modelling has revealed no change in the wave regime near and at the shoreline; with 
the nearest discernible change 4.5km away from the coast. On the basis of this evidence, it is concluded 
that there is no impact pathway by which coastal protection and flood defence receptors would be affected 
by the proposed scheme’s changes to wave conditions and, therefore there is no impact on coastal 
protection and flood defence. 

16.5.3 Effect of the proposed dredging on tidal flows 

Lowering the seabed level of part of Goodwin Sands due to the proposed aggregate dredging has the 
potential to alter tidal propagation such that current speeds and directions are altered close to the coast 
and, as a result, sediment transport is disrupted in the nearshore zone or over the lower part of the 
foreshore, which could lead to an adverse impact in the form of increased coastal erosion and/or flooding 
risk (e.g. due to beach erosion).  
 
To assess the significance of this effect, the magnitude of tidal changes is measured in terms of current 
velocities. The receptor - coastal protection and flood defence – is locally to regionally valuable depending 
on the management measures and assets in place along the Kent coast (i.e. low to medium value), and 
generally has little capacity to accommodate and recover (i.e. medium to high sensitivity) to exposure to 
significant changes in tidally influenced sediment transport conditions (i.e. moderate to high magnitude 
effects).  
 
The modelling of effects of the proposed dredging on tidal flows is presented in detail in Appendix 16.1 - 
Coastal Impact Study. In summary, a 2D TELEMAC computational hydrodynamic model of the English 
Channel and Southern North Sea was locally refined in the area of Goodwin Sands and validated for 
currents against measured data. The model was then run for a period of more than a month for the 
existing and post-dredge cases and the differences in current velocities were analysed.  
 
The numerical modelling results are described in detail in Section 6.5.4 and Table 6.9, and illustrated in 
Figures 6.30, 6.31, 6.32 and 6.33. 

In summary, the modelling assessment predicted magnitudes of increases and decreases in tidal current 
velocities up to a maximum of 0.2ms-1 over limited areas around the dredging and, more typically, 
increases and decreases of 0.05-0.1ms-1 over wider areas around the dredging. All current velocity 
differences in excess of 0.05 ms-1 were predicted to be within about 1 km of the proposed dredge area.  

No current velocity differences were predicted within 5km of the coastline (HR Wallingford, 2015e). 
Typically, sand waves and mega-ripples form on the sea bed beneath tidal currents with velocities of 
around 0.5-0.8ms-1. The predicted magnitudes of change in tidal current velocities do not reach this level 
and, therefore, they are unlikely to affect sediment transport and the continued formation and maintenance 
of these bedforms over and above the natural tidal processes.  
 
Overall, numerical modelling has revealed no change in the tidal current velocities near and at the 
shoreline; with the nearest discernible change 5km away from the coast. On the basis of this evidence, it 
is concluded that there is no impact pathway by which coastal protection and flood defence receptors 
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would be affected by the proposed scheme’s changes to tidal conditions and associated sediment 
transport and, therefore there is no impact on coast protection and flood defence. 

16.5.4 Effect of the proposed dredging on sediment transport, including beach 
drawdown 

Lowering the seabed level of part of Goodwin Sands due to the proposed aggregate dredging has the 
potential to: 
 

 Alter, interrupt and/or reduce the natural offshore sediment supply to the coastline by trapping 
sediment within the dredged areas and/or by changing tidal currents and wave forces, which could 
lead to an adverse impact in the form of increased coastal erosion and/or flooding risk (e.g. due to 
beach erosion); and 

 Alter the sea bed bathymetry such that storm waves erode sediment from the upper part of 
beaches and deposit it into the dredged depressions where it remains, which could lead to an 
adverse impact in the form of increased coastal erosion and/or flooding risk (e.g. due to beach 
drawdown). 

 
To assess the significance of this effect, the magnitude of sediment transport changes is measured in 
terms of potential sediment erosion and deposition rates. The receptor – coast protection and flood 
defence – is locally to regionally valuable depending on the management measures and assets in place 
along the Kent coast (i.e. low to medium value), and generally has little capacity to accommodate and 
recover (i.e. medium to high sensitivity) to exposure to significant changes in physically and/or 
hydrodynamically influenced sediment transport conditions (i.e. moderate to high magnitude effects).  
 
The modelling of effects of the proposed dredging on sediment transport is presented in detail in 
Appendix 16.1 - Coastal Impact Study. In summary, a SISYPHE computational sediment transport 
model was used to calculate the sediment transport, and associated potential for sediment erosion and 
deposition, around Goodwin Sands and the wider study area. The results from simulations with and 
without the proposed aggregate dredging have been compared to assess the impact of the dredging on 
the sediment transport and consequent seabed changes. 
 
The numerical modelling results are described in detail in Section 6.5.5 and illustrated in Figure 6.34. In 
summary, the modelling combined the wave and tidal flow modelling outputs to drive sediment transport, 
coupled with morphological bed updating. As might be anticipated, based on the small effects of the 
dredging on waves (see Section 6.8.2) and tidal flows (see Section 6.8.3), the predictions of sediment 
transport suggested only small changes in the residual sediment transport and potential erosion rates (up 
to 0.01 md-1 and deposition rates (up to 0.01 md-1) due to the proposed dredging. All changes were 
manifest close to the dredging area and in most locations were shown as a reduction in potential erosion 
within the dredging area itself, and an associated reduction of potential deposition in the deeper channel 
areas next to the dredging area.  
 
In addition, the modelling suggested that there is a small northward sediment transport pathway from the 
Straits of Dover that might feed Goodwin Sands with additional material (even though the amount of 
material available for transport is very limited), and little or no sediment escaped from Goodwin Sands to 
the north. This finding suggested that the volume of sand at the banks is be stable, and perhaps even 
growing at a very slow rate. This finding agrees with previous investigations in the study area; for 
example, the work of HR Wallingford (2008), which concluded that the volume of the sandbanks is 
constant or fractionally increasing. 
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Expert judgement on the potential for beach drawdown suggested that there is no potential for a change to 
baseline conditions due the proposed dredging. This can be explained by the fact that the water between 
the study area’s beaches (i.e. between South Foreland and Ramsgate) and the dredging area is deeper 
than the water will be in the sea bed depressions at the dredging areas after dredging. Hence, there is no 
change in the potential for waves to move beach material into deeper water from where it cannot be 
returned to the beach. This means that deepening the dredging area will not influence the potential for 
beach drawdown. This expert judgement is supported by the modelling results that suggested no potential 
erosion at the shoreline.   
 
In summary, modelling and expert judgement has determined no change in the sediment transport regime 
near and at the shoreline, with the nearest discernible change close to the western boundary of the 
proposed dredging area, and no change in the potential for beach drawdown. On the basis of this 
evidence, it is concluded that there is no impact pathway by which coastal protection and flood defence 
receptors would be affected by the proposed scheme’s changes to sediment transport patterns and/or 
beach drawdown processes and, therefore, there is no impact on coast protection and flood defence. 

16.5.5 Combined impact of the proposed dredging on coastal protection and 
flood defence 

As discussed in Sections 16.5.1 to 16.5.4, there are a range of potential impacts that could individually 
affect coastal erosion and flood risk management as a result of changes to the wave regime, tidal flows or 
sediment transport regime (including beach drawdown). 
 
While these potential impacts have been assessed individually, there is the potential for them to act 
synergistically; to cause additive and/or interactive impacts. Table 16.3 summarises the individual impact 
assessments to conclude a combined impact.  
 
To assess the significance of this effect, the magnitude of the combined impact is measured in terms of an 
expert judgement on the combined magnitudes of the individual impacts. The receptor - coastal erosion 
and flood risk management, including management assets – is locally to regionally valuable depending on 
the management measures and assets in place along the Kent coast (i.e. low to medium value), and 
generally has little capacity to accommodate and recover (i.e. medium to high sensitivity) to exposure to 
significant changes in physically and/or hydrodynamically influenced sediment transport conditions (i.e. 
moderate to high magnitude effects).  
 
Overall, it is concluded that there will be no impact on coastal erosion and flood risk management due to 
the proposed dredging because none of the individual impacts manifest themselves at the shoreline.   
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16.6 Mitigation & Residual Impacts 

DHB is proposing to undertake pre and post dredge multi-beam bathymetry surveys for each of the three 
dredging stages. This will enable monitoring of the proposed dredge area and adjacent areas (through 
extended survey lines).  
 
As there is no impact arising from the proposed dredging on coastal protection and flood defence, no 
mitigation is required. The residual impact remains ‘no impact’.  

16.7 Within-Project Cumulative Impacts 

As identified in Section 16.6 and summarised in Table 16.3, the proposed scheme is not predicted to 
have an individual or combined impact on coastal erosion and flood risk management. On this basis, there 
is no potential for within-project cumulative impacts, including additive and synergistic effects, on this 
receptor.  
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16.8 Summary of Impacts Table 

Table 16.3 Summary of Impacts

Environmental 
Parameter 

Investigation Impact 
Description  

Receptor Impact 
Significance 

Mitigation Residual Impact 

Coastal Protection 
and Flood Defence  

Desk-based 
assessment 

Changes in 
morphology at the 
shoreline 

Morphology at the 
shoreline 

No impact No mitigation 
required 

No impact 

Coastal Protection 
and Flood Defence  

Coastal Protection 
and Flood Defence 

Changes in wave 
regime at shoreline 

Wave regieme at the 
shoreline 

No impact No mitigation 
required 

No impact 

Coastal Protection and 
Flood Defence 

Desk-based 
assessment 

Changes in tidal 
flows at shoreline 

Tidal flows at the 
shoreline 

No impact No mitigation 
required 

No impact 

Coastal Protection and 
Flood Defence 

Desk-based 
assessment 

Changes in 
sediment transport 
regime at shoreline, 
including beach 
drawdown 

Sediment transport 
at the shoreline 

No impact No mitigation 
required 

No impact 

Coastal Protection and 
Flood Defence 

Desk-based 
assessment 

Combined impact 
on coastal erosion 
and flood risk 
management 

Coastal erosion and 
flood risk 

No impact No mitigation 
required 

No impact 
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17 Cumulative Impact Assessment 

17.1 Introduction 

This section concerns the potential impacts of the proposed dredging scheme cumulatively with other 
plans and projects (i.e. developments).  The requirement for cumulative effects to be covered in this ES is 
established at Schedule 3 of the Marine Works (Environmental Impact Assessment) Regulations 2007 (as 
amended), which transpose the requirements of the EIA Directive (as amended) (see Section 3.1.2). 
 
Cumulative effects assessment is also known as cumulative impact assessment (CIA).  The scope of the 
assessment is limited to plans and projects that are known and/or reasonably foreseeable and, therefore, 
includes plans that are in place and supported by the implementation of policies, and projects that are 
constructed and operational, under construction but not operational, under approval but not constructed, 
and emerging but not approved.  Plans that are in place and fully implemented and projects that are 
constructed and operational are covered by this ES as they form, by default, part of the baseline 
conditions against which the impacts of the proposed dredging scheme have been assessed (ES Section  
7 – Marine Water and Sediment Quality, ES Section 8 – Benthic Ecology, ES Section 9 Fish 
Ecology, ES Section 10 Marine Mammals, ES Section 11 Ornithology, ES Section 12 - Commercial 
and Recreational Navigation, ES Section 13 – Commercial and Recreational Fisheries, ES Section 
14 – Archaeology and Historic Environment, ES Section 15 – Other Commercial and Recreational 
Activities, ES Section – 16 Coastal Protection and Flood Defence).   
 
The other plans and projects potentially relevant to this ES are identified in Section 17.4.  The scope of 
the assessment is limited to plans and projects for which sufficient information exists to allow the 
identification and assessment of cumulative effects.  Typically, there is more information available - and 
more certainty about that information and the potential cumulative effects - for plans that are in place (e.g. 
being implemented through policies) and projects that are more progressed (e.g. under construction but 
not operational) than for projects that are less progressed (e.g. emerging but not approved).   
 
 The assessment methodology for the CIA has taken into account the following aspects: 
 

 The nature of potential interactions (i.e. cumulative effects) of the proposed dredging scheme 
cumulatively with other projects on environment receptors (Section 17.2); 

 The temporal and spatial boundaries of the proposed dredging scheme (Section 17.3); 
 Screening for potential cumulative effects with other projects (Section 17.4); and 
 Assessment of potential cumulative effects based on the potential overlap of temporal and spatial 

scales of the proposed dredging scheme with other projects, and the sensitivity of the 
environmental receptors (Section 17.5). 

17.2 Guidance on the Definition of Cumulative Impacts and Cumulative 
Effects Assessment 

17.2.1 UK Government guidance 

Various UK Government guidance has been issued in relation to EIA and, in the following examples, 
provides guidance in relation to the assessment of cumulative effects: 
 

 Cumulative effects could refer to the combined effects of different development activities within 
the vicinity (Department of Environment, 1999); and 
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 In most cases, detailed consideration of the combined effects of development proposed together 
with other developments will be limited to those areas that are already begun or constructed or 
those that have not been commenced but have a valid planning permission” (Office of the Deputy 
Prime Minister, 2006). 

17.2.2 IEMA Guidance 

The IEMA ‘Guidelines for Environmental Impact Assessment’ (IEMA, 2004) define cumulative impacts as: 
 
“…the impacts on the environment which result from incremental impacts of the action when added to 
other past, present and reasonably foreseeable future actions…” 
 
To be considered within CIA, other plans and projects should meet the following criteria.  They should: 
 

 Generate their own residual impacts of at least minor significance; 
 Be likely to be constructed or operate over similar time periods to the proposed development (or 

their environmental consequences have the potential to be realised over the same time period); 
 Be spatially linked to the predicted zone of influence of the proposed development (for example, 

influencing the same area as affected by the sediment plume); and, 
 Be either consented (but not operational) or the subject of consent applications with the statutory 

authorities in the study area or part of another statutory procedure. 

17.3 Assessment Methodology 

17.3.1 Definition of cumulative effects 

The assessment of cumulative effects and impact interactions is an iterative process, and is similar in 
approach to that described in ES Section 3 - Legislation, Planning and Policy Context & EIA Process 
for the assessment of impacts for the various environmental receptors described in ES Sections 6-16. 
 
Impacts can be broadly defined as additive or interactive.  Typically, cumulative additive impacts occur 
when the same effects from different projects act incrementally upon the same environmental receptor 
(e.g. the addition of noise disturbance from one project and noise disturbance from another project on a 
local community). Typically, cumulative interactive impacts occur when different effects from different 
project act interactively upon the same environmental receptor (e.g. the interaction of noise disturbance 
from one project and light pollution from another project on a local community). 
 
Of particular importance in defining likely cumulative effects are the following aspects, all of which are 
important in deriving the overall cumulative impact significance: 
 

 The temporal and spatial boundaries (i.e. zones of influence) of the effects of the proposed 
dredging scheme and the other projects screened into the CIA, as described below; 

 The magnitude of effects between the proposed dredging scheme and other projects screened 
into the CIA, as described in Section 3.5; and 

 The sensitivity and/or value of the environmental receptors, as described in Section 3.5. 
 
Generally, mitigation measures to avoid or minimise significant adverse impacts at the level of the 
proposed dredging scheme will also tend to avoid or reduce the potential for cumulative effects with other 
projects screened into the CIA.  Hence, impacts considered to be negligible or of minor significance for the 
proposed dredging scheme (Sections 6-16) should have limited potential for greater (i.e. worse) 
cumulative impact. However, it is acknowledged that in some instances (e.g. where several projects may 
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affect the same receptor) the potential for additive or interactive impact of individually small-scale impacts 
(i.e. negligible or minor impacts) on a receptor may lead to sensitivity criteria being impacted beyond a 
critical point (e.g. breaching an environmental quality standard).  Hence, it cannot reasonably be assumed 
that a negligible and/or minor impact identified in Sections 6-16 will not be of greater significance when 
assessed on a cumulative basis. 
 
For the purposes of the CIA, the same generic significance criteria defined in Section 3.5.8 have been 
utilised as for the individual impacts assessed in Sections 6-16. Thus, where no cumulative impact is 
predicted to arise then this is stated and all other potential impacts are assigned a negligible, minor, 
moderate or major significance rating. 

17.3.2 Definition of temporal boundaries 

Temporal boundaries define the timescales over which plans and projects have the potential to cause 
environmental effects and, therefore, they give temporal limits to the scope of the CIA. When determining 
temporal boundaries, it can be necessary to consider the duration (e.g. time scale) and nature (e.g. 
intermittent, temporary or permanent) of effects, and the values and/or sensitivities of environmental 
receptors (e.g. seasonal variations in protected marine mammal species’ behaviours such as feeding and 
migration). 
 
The temporal boundary for the proposed dredging scheme is described in Section 2 but, in summary, 
comprises dredging on a 24/7 basis over three periods of four months duration over the course of 2017 to 
2019, and are linked to the relevant Dover Western Docks Revival (DWDR) scheme’s construction stages 
(for which the aggregate is required). The dredging periods are expected to be: 
 

 September to December 2017; 
 May to August 2018; and  
 April to July 2019. 

17.3.3 Definition of spatial boundaries  

Spatial boundaries define the area over which plans and projects have the potential to cause 
environmental effects and, therefore, they give spatial limits to the scope of the CIA.  When determining 
spatial boundaries, it can be necessary to consider the extent of effects and environmental receptors (e.g. 
geographical area affected by the project’s impact, or geographical area over which receptor has a value 
and/or sensitivity). 
 
The spatial boundary for the proposed dredging scheme includes (Figure 17.1): 
 

 The proposed dredge area at Goodwin Sands; and  
 The vessel transit route between Goodwin Sands and the DWDR scheme’s site within Dover 

Harbour (i.e. where the dredger will moor to discharge the aggregate for the DWDR scheme’s 
construction).   

 
The spatial boundary is further defined by the impact zones of influence associated with dredging.  These 
zones comprise (Figure 17.2): 
 

 A primary impact zone (PIZ), which is defined by the proposed dredge area; and 
 A secondary impact zone (SIZ) defined by the spatial dispersion and deposition of sediment 

released during dredging, which is defined by the results of numerical modelling of sediment 
plumes as described in ES Section 6.6. 
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17.4 Identification of other plans and projects 

17.4.1 Approach 

The approach to identifying relevant other plans and projects has been based upon the temporal and 
spatial boundaries defined above, through consultation with relevant parties, and interrogation of the 
public registers maintained by the MMO, Planning Inspectorate and local planning authorities. 
 
The MMO maintains an online public register of all pre-application requests for EIA screening and scoping 
opinions and Marine Licence applications under the Marine and Coastal Access Act 2009 (and for EIA 
consent under the Marine Works (EIA) Regulations 2007 (as amended) if applicable).  The public register 
has been reviewed in on the 1st April 2016 for any current marine licence applications, requests for EIA 
screening/scoping opinions, and EIA consent/licences granted within the vicinity of the proposed scheme 
(MMO, 2016b) 
 
The Planning Inspectorate website for Nationally Significant Infrastructure Projects (NSIP) cases under 
the Planning Act 2008 (as amended) has also been consulted on the 1ST April 2016 (The Planning 
Inspectorate, 2016) 
 
Local Planning Authorities including Canterbury Council, Thanet District Council, Kent County Council and 
Shepway District Council were also consulted via letters on the 7th December 2015 and the 22nd January 
2016 to identify any relevant plans or projects for inclusion in the CIA. No plans or projects were 
recommended for inclusion from this consultation. 

17.4.2 Plans and projects 

The plans and projects identified as relevant to the CIA are: 
 
Plans: 

 Isle of Grain to South Foreland Shoreline Management Plan; 
 Pegwell Bay to Kingsdown Coastal Strategy; and 
 South Foreland to Beachy Head Shoreline Management Plan. 

 
Projects: 

 Dover Western Docks Revival Scheme (DWDR); 
 Folkestone Harbour and Seafront Redevelopment; and 
 Nemo Link Electrical Interconnector. 

 
Brief descriptions of the plans and projects are outlined in Table 17.1.  Where data is available, details of 
project type, construction dates, duration of works and other relevant data are provided, along with details 
of proximity to the proposed dredge area at Goodwin Sands, the transit route between Goodwin Sands 
and Dover Harbour and the Harbour itself.   

17.4.3 Screening for potential cumulative effects 

The plans and projects identified above have been screened for potential cumulative effects with the 
proposed dredging scheme (Table 17.1) by taking into account their temporal and spatial boundaries, and 
their potential effects. The following environmental receptors have been considered during the screening 
of potential cumulative effects: 
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 Coastal processes and hydrodynamics; 
 Marine water and sediment quality; 
 Benthic ecology; 
 Fish ecology; 
 Marine mammals; 
 Ornithology; 
 Commercial and recreational navigation; 
 Commercial and recreational fisheries; 
 Archaeology and historic environment; 
 Other commercial and recreational activities; and 
 Coastal and flood defence 
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Table 17.1 Projects and Plans considered in the CIA 

Plan  Description and timing (where 
available) 

Distance from 
proposed 
dredging 
scheme 

Status Screening assessment rationale, including 
potential effects and impacts  

Information 
sources 

Dover 
Western 
Docks Revival 
Scheme 

As detailed in Section 1, the 

proposed dredging scheme is 
required to provide aggregate for 
elements of the construction of 
the DWDR scheme (i.e. the 
projects are connected)  

 

The proposed DWDR scheme 
will create a 2 berth cargo 
handling facility. It will bring 
forward the majority of the marine 
works required for Terminal 2 
(T2), thereby securing port 
operational land for the future 
whilst creating a 23 hectare site 
which can be made available in 
the interim for cargo handling 
facilities (the Cargo Facilities) 
and any subsequent delivery of a 
Port Centric Logistics Centre. 

 

The temporal boundary for the 
DWDR scheme’s construction 
works is from 2016 – 2019, and 
encompasses the programme of 
the proposed dredging scheme.  
The spatial boundary is limited to 
the western docks at Dover 

Dover, UK 
 
0km from 
Dover 
Harbour to 
12km by sea 
from Goodwin 
Sands) 

T2 Harbour 
Revision Order 
granted; marine 
licence issued 
for DWDR 
scheme March 
2016 

Coastal Processes 
There is potential for impacts to coastal 
processes and hydrodynamics. 
 
Water quality 
There is potential for impacts to water quality 
from dredging activities and increased vessel 
traffic 
 
Marine Mammals, Fish and Ornithology 
There may be underwater noise impacts during 
piling for the DWDR scheme and dredging 
activities. 
 
Commercial and Recreational Navigation 
There is risk of another vessel colliding with an 
installation or decommissioning vessel. 
 
Fisheries 
There is potential for impacts to fishing activities 
through increased vessel movements and 
impacts to fish and their habitats.  
 
As such the DWDR project is screened IN to 
the CIA 

Port of Dover 
(2015a) 
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Plan  Description and timing (where 
available) 

Distance from 
proposed 
dredging 
scheme 

Status Screening assessment rationale, including 
potential effects and impacts  

Information 
sources 

Harbour and the surrounding 
vicinity including the rest of Dover 
Harbour and the town of Dover.  

Nemo Link 
Electrical 
Interconnector 

The Nemo Link is a proposed 
electrical interconnector, with an 
approximate capacity of 1000 
MW, which will allow transfer of 
electrical power between the high 
voltage grid systems of Belgium 
and the United Kingdom. 

 
The proposed marine cable route 
runs from approximately Mean 
High Water (MHW) at Pegwell 
Bay in Kent in the UK to MHW at 
Zeebrugge in Belgium, passing 
through English, French and 
Belgian territorial waters. 
 
The cable system consists of two 
cables bound (or bundled) 
together and installed in one 
trench. 
 

The programme for the 
commencement of installation 
has not yet been agreed but it is 
likely that installation will be 
undertaken between 2016 and 
2018. In general, installations in 

Pegwell Bay, 
Kent, UK 
 
Approximately 
12km by sea 
from Goodwin 
Sands, the 
closest point 
to the cable 
route (see ES 
Section 15.3 
and ES 
Figure 15.1) 

Variation 
requested and 
awaiting 
validation 

Nature Conservation Designations 
There is potential for disturbance of 
internationally designated areas (SACs and 
SPAs) due to installation of cables 
 
Benthic Ecology 
There is potential for disturbance of Sabellaria 
reefs during installation activities.  External cable 
protection may cause substrate change in that 
the sandy sediment will be buried by hard 
substrate, resulting in localised disturbance of 
fauna and displacement of benthic habitat. 
 
Fish Ecology 
There is potential for disturbance and/or 
smothering of spawning and nursery grounds of 
the most sensitive species (most notably herring) 
that deposit demersal eggs/larvae during 
presweeping of sand waves and the pre-lay 
grapnel run and during the cable laying. 
External cable protection may cause substrate 
change in that the sandy sediment will be buried 
by hard substrate, resulting in localised 
disturbance of fish communities.  There may be 

underwater noise impacts during construction / 
decommissioning. 
 

Marine 
Management 
Organisation 
(undated)    
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Plan  Description and timing (where 
available) 

Distance from 
proposed 
dredging 
scheme 

Status Screening assessment rationale, including 
potential effects and impacts  

Information 
sources 

European waters are undertaken 
in the summer season, broadly 
between April and October. This 
period is determined primarily by 
the high probability of adverse 
weather occurring outside of this 
period. The schedule will also be 
affected by factors such as the 
requirement for ecological 
mitigation, cable delivery and the 
availability of vessels. 
 
The installation programme in 
England is expected to take 
approximately three months. 
Within this period the installation 
works in the UK intertidal area at 
Pegwell Bay are expected to take 
approximately one week to 
complete. 
The programme includes: 
• A pre-lay grapnel run to clear 
debris and out of service cables 
from the installation route 
• Pre-sweeping of sand waves 
(and other areas of sediment 
where necessary) to provide a 
suitable profile for cable 
installation 
• Laying and burial of the cable 

Marine Mammals 
There may be underwater noise impacts during 
construction / decommissioning. 
 
Commercial and Recreational Navigation 
There is risk of another vessel colliding with an 
installation or decommissioning vessel. 
 
Archaeology and Historic Environment 
There is potential for damage or destruction of 
submerged seabed material during installation 
and decommissioning, and indirect impacts on 
known or potential archaeological receptors and 
their relationships with the wider environment 
through changes to erosion regimes. 
 
As such the Nemo Link Electrical 
Interconnector project is screened IN to the 
CIA 
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Plan  Description and timing (where 
available) 

Distance from 
proposed 
dredging 
scheme 

Status Screening assessment rationale, including 
potential effects and impacts  

Information 
sources 

system in the offshore and 
intertidal areas 

 

The temporal boundary for the 
cable laying works is from 2016 – 
2018, and overlaps with the 
programme of the proposed 
dredging scheme.  The spatial 
boundary is limited to the cable 
route which is located 
approximately 12km to the north 
of Goodwin Sands (i.e. the 
closest distance between the two 
projects).  

Folkestone 
Harbour And 
Seafront Re-
development 

The masterplan for the Seafront 
site proposes the redevelopment 
of the harbour and seafront to 
provide a comprehensive mixed 
use development comprising up 
to 1000 dwellings; up to 10,000 
m2 of commercial floor space 
including retail, leisure, offices 
and other community uses as 
well as sea sports and beach 
sport facilities. The proposed 
development also includes 
improvements to public open 
spaces, pedestrian and cycle 
routes and accessibility into, 
within and out of the seafront and 

Folkestone, 
Kent, UK 
 
Approximately 
15km by land 
and sea from 
Dover 
Harbour; 
approximately 
27km by sea 
from Goodwin 
Sands  

Outline planning 
approval 
received. 
Harbour 
Revision Order 
in progress  

Coastal processes and hydrodynamics 
The current South Quay allows reflection of 
waves due to the hard vertical form of the 
existing structure. The proposed rock revetment 
in front of the existing quay is intended to absorb 
a significant degree of the wave energy thereby 
allowing the design height of the proposed wave 
wall to be reduced to limit wave overtopping of 
the sea defence to an acceptable level. 
 
At present, longshore movement of beach 
material along the coast from the west is 
contained by the harbour arm. Shepway District 
Council already maintains the coastline through a 
programme of annual shingle recycling. Once the 
initial beach nourishment is complete 

Marine 
Management 
Organisation 
(undated)  
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Plan  Description and timing (where 
available) 

Distance from 
proposed 
dredging 
scheme 

Status Screening assessment rationale, including 
potential effects and impacts  

Information 
sources 

harbour, and associated parking.
 
For the purpose of mitigating 
against flood risk it has been 
identified that a section of beach 
at the western end of the 
development needs to be 
nourished with shingle and then 
periodically maintained, and a 
new wave wall and rock 
revetment constructed adjacent 
to the harbour entrance. 
 
In order to enable the masterplan 
to be built, and to therefore 
ensure the long term viability of 
Folkestone Harbour, the Harbour 
Revision Order (HRO) and 
marine licence applications also 
seek to: 
 
1) Change of use of harbour land 
to residential/commercial etc. 
use, which will result in 
alterations to the boundary of 
harbour limits. 
2) Remove the right to trade for 
vessels using the harbour arm 
and change legal powers such 
that the Folkestone Harbour 

maintenance of this section of beach will be 
incorporated into their existing programme. 
 
Water Quality 
The effects of the development on surface water, 
groundwater and the sea were assessed in the 
outline planning application EIA and with 
mitigation measures in place the residual effects 
on water quality are expected to be indiscernible. 
 
Ecology 
The construction of the wave wall and rock 
revetment is not considered to have a significant 
effect on the species within the intertidal habitats.  
However, the reduced wave reflection associated 
with the proposed wave wall and rock revetment 
is expected to marginally reduce the effect of 
reflected waves at the sublittoral area of 
Folkestone Warren SSSI. 
 

Marine Mammals 
It is possible that piling will be required in the 
construction of the wave wall and rock revetment 
with potential for underwater noise impacts to the 
marine environment, particularly marine 
mammals.  To mitigate this, piling is scheduled to 
be undertaken at low tide when mudflats are 
exposed.   
 
Air Quality 
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Plan  Description and timing (where 
available) 

Distance from 
proposed 
dredging 
scheme 

Status Screening assessment rationale, including 
potential effects and impacts  

Information 
sources 

Board has the right to restrict 
which vessels can moor along 
the harbour arm. 
3) Alter and define more 
precisely the limits of jurisdiction 
of the Folkestone Harbour 
Company. 

Commencement Date: Q2 
2015/16 

Completion Date: Q2 2017/18 

 

The temporal boundary for the 
construction works is from 2015 – 
2018, and overlaps with the 
programme of the proposed 
dredging scheme.  The spatial 
boundary is limited to Folkestone 
harbour and seafront, which are 
located approximately 15km to 
the southeast of Dover Harbour 
(i.e. the closest distance between 
the two projects). 

The risk of dust deposition to water quality, 
including the sea, is considered to be minimal but 
will be controlled through the preparation and 
implementation of a Construction Environmental 
Management Plan. No significant residual effects 
are anticipated. 

 

The Folkestone Harbour and Seafront Re-
development Project is screened IN to CIA 

Isle of Grain to 
South 
Foreland 
Shoreline 
Management 
Plan 

The Shoreline Management Plan 
(SMP) includes a number of 
Policy Units that are in close 
proximity to the proposed 
dredging area. Those closest 
(and their preferred actions) are 
as follows: 

Approximately 
3.5km by sea 
and land to 
Dover 
Harbour and 
4km by sea 
from Goodwin 

Active The Plan summarises the following implications 
to occur over the next 80 years: 

 The continued erosion of the cliffs and a 
naturally functioning coast maintains the 
biological and geological assets.    

 Some unknown heritage assets will be at 
risk due to cliff top erosion.  

Halcrow Group 
Limited (2010)  
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Plan  Description and timing (where 
available) 

Distance from 
proposed 
dredging 
scheme 

Status Screening assessment rationale, including 
potential effects and impacts  

Information 
sources 

South Foreland – approximately 
12 km away from proposed 
scheme (no Active Intervention) 

St Margaret’s Bay – 
approximately 10 km from 
proposed scheme (Hold the Line) 

Oldstairs Bay to St Margaret’s 
Bay – approximately 5 km from 
proposed scheme (No Active 
Intervention) 

Sandown Castle (remains of) to 
Oldstairs Bay – approximately 
4km from the proposed scheme 
(Hold the Line) 

Sandwich Bay Estate (North) to 
Sandown Castle (remains of) – 
approximately 7km from the 
proposed scheme (Hold the line) 

South of River Stour to Sandwich 
Bay Estate (North) – 
Approximately 9km from the 
proposed scheme (No Active 
Intervention) 

Ramsgate Harbour (west) to 
north of the River Stour – 
approximately 13km from the 
proposed scheme (Hold the Line 
and No Active Intervention) 

The temporal boundary for the 

Sands  
The SMP is screened IN to CIA 



 
O p e n  

 

16 May 2016 VOLUME II  I&BPB2107R001D01 409  

 

 

Plan  Description and timing (where 
available) 

Distance from 
proposed 
dredging 
scheme 

Status Screening assessment rationale, including 
potential effects and impacts  

Information 
sources 

SMP is an 80 year plan period, 
and overlaps with the programme 
of the proposed dredging 
scheme.  The spatial boundary is 
limited to the Kent coast which is 
located approximately 4km from 
Goodwin Sands (i.e. the closest 
distance between the two 
projects). 

Pegwell Bay 
to Kingsdown 
Coastal Flood 
Risk 
Management 
Strategy 

This is long term initiative by The 
Environment Agency and Dover 
District Council to develop a 
strategy to manage coastal 
flooding and erosion in response 
to damage and change from 
existing coastal processes.  

A number of Reaches are within 
close proximity of the proposed 
scheme.  They are as follows: 

Reach 1: Cliffs End to Stonar Cut 
– approximately 13km from the 
proposed scheme (Sustain) 

Reach 2: Shell Ness to Sandwich 
Bay Estate – approximately 7km 
from the proposed scheme (Do 
nothing) 

Reach 3: Sandwich Bay Estate – 
approximately 7km from the 
proposed scheme (Maintain) 

Approximately 
22km by land 
or sea from 
Dover 
Harbour and 
approximately 
4km by sea 
from Goodwin 
Sands 

Active The strategy includes for the following coastal 
management actions:  

 Beach management, rock revetment and 
low wave wall (Reach 4) 

 Site will return to natural processes 
(Reach 7) 

 Tidal storage and online defences 
constructed (Reach 8) 

 

Management of the coastal area may affect 
existing coastal processes, with associated 
impacts to coastal habitats and species. 

 

The Management Strategy is screened IN to 
CIA 

Environment 
Agency 
(undated)  
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Plan  Description and timing (where 
available) 

Distance from 
proposed 
dredging 
scheme 

Status Screening assessment rationale, including 
potential effects and impacts  

Information 
sources 

Reach 4: Sandwich Bay Estate to 
Deal Castle – approximately  
5km from the proposed scheme 
(Improve) 

Reach 5: Deal Castle to Walmer 
Castle – approximately 4km from 
the proposed scheme (Do 
minimum) 

Reach 6: Walmer Castle, 
Kingsdown and Oldstairs Bay  - 
approximately 5km from the 
proposed scheme (Maintain) 

Reach 7: MoD Rifle Range – 
approximately 8km from the 
proposed scheme (Managed re-
alignment) 

Reach 8: Sandwich and Stonar 
Loop – greater than 13km from 
the proposed scheme (Improve 
2)  

Reach 9: Stour Valley  greater 
than 13km from the proposed 
scheme (Do minimum) 

The temporal boundary for the 
strategy is based on long-term 
management, and overlaps with 
the programme of the proposed 
dredging scheme.  The spatial 
boundary is limited to the Kent 
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Plan  Description and timing (where 
available) 

Distance from 
proposed 
dredging 
scheme 

Status Screening assessment rationale, including 
potential effects and impacts  

Information 
sources 

coast which is located 
approximately 4km from Goodwin 
Sands (i.e. the closest distance 
between the two projects. 

South 
Foreland to 
Beachy Head 
Shoreline 
Management 
Plan 

South Foreland marks the 
eastern extremity of the SMP 
frontage and is the closest Policy 
Unit to the proposed scheme. 
The steep chalk cliffs from St. 
Margaret’s Bay to the east of 
Dover are unprotected and 
eroding. This area is of high 
nature conservation and 
landscape value, with little cliff-
top development. The long term 
plan is to allow continued cliff 
erosion, which will maintain the 
important geological and 
biological interests of the 
frontage and its landscape 
quality. 

The temporal boundary for the 
SMP is an 80 year plan period, 
and overlaps with the programme 
of the proposed dredging 
scheme.  The spatial boundary is 
limited to the Kent coast which is 
located adjacent to Dover 
Harbour (i.e. the closest distance 
between the two projects). 

Approximately 
12km by sea 
from Goodwin 
Sands; this 
SMP covers 
the frontage 
around and 
within Dover 
Harbour 

Active The Plan summarises the following implications 
to occur over the next 80 years: 

 The continued erosion of the cliffs and a 
naturally functioning coast maintains the 
biological and geological assets.    

 Some cliff top assets (remains of military 
defences) will be at risk due to cliff top 
erosion.  

 Cliff top erosion may affect some of the 
Saxon Shore Way.   

 
The SMP is screened IN to CIA 

South East 
Coastal Group 
(2006)  
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17.5 Cumulative Impact Assessment 

The following sub-sections provide assessments for the potential cumulative effects associated with the 
proposed dredging scheme cumulatively with the plans and projects screened into the CIA (Table 17.1). 

17.5.1 Coastal processes and hydrodynamics 

The proposed dredging scheme’s effects on coastal processes and hydrodynamics are limited in temporal 
extent to the three dredging periods, in spatial extent to the proposed dredge area (i.e. the PIZ) and the 
adjacent one to two kilometres beyond the proposed dredge area (i.e. the SIZ) and, in general, would be 
of a magnitude within the natural variation for the region.  On this basis, the proposed dredging scheme is 
predicted to have negligible impacts on coastal processes and hydrodynamics (see ES Section 6.6). 
 
On the basis that the proposed dredging scheme’s impacts are negligible and sufficiently limited in space 
that they will not be experienced at the locations of the other plans and projects identified in Table 17.1 
(e.g. they do not extend as far as the Kent coast), no cumulative impacts to coastal processes and 
hydrodynamics are anticipated. 

17.5.2 Marine water and sediment quality 

The proposed dredging scheme’s effects on water and sediment quality include physical changes (e.g. 
increased suspended solids) and chemical changes (e.g. increased contaminants).  However, the physical 
and chemical characteristics on the aggregate to be dredged are such that the proposed dredging scheme 
is predicted to have negligible impacts on water and sediment quality (see ES Section 7.5).  The 
proposed dredging scheme’s effects on water quality are limited in temporal extent to the three dredging 
periods, in spatial extent to the proposed dredge area (i.e. the PIZ) and the adjacent one to two kilometres 
beyond the proposed dredge area (i.e. the SIZ).   
 
On the basis that the proposed dredging scheme’s impacts are negligible and sufficiently limited in space 
that they will not be experienced at the locations of the other plans and projects identified in Table 17.1 
(e.g. they do not extend as far as the Kent coast), no cumulative impacts on water and sediment quality 
are anticipated. 

17.5.3 Benthic ecology 

The proposed dredging scheme’s effects on benthic ecology relate to habitat loss and the disturbance of 
sediment during the dredging activities, causing increased turbidity and potential smothering effects.  No 
impact on intertidal ecology is predicted as a result of the proposed scheme.   
 
Given the relatively small spatial and temporal scale of the predicted impacts to benthic ecology, 
combined with the ability of most species to recover and the mitigation commitment to ensure that a 
minimum of an average 50cm layer of sediment remains in place over bedrock, it is predicted that the 
combined impact on benthic ecology will not exceed minor significance. 
 
Impacts associated with the consented Dover T2 project were anticipated to be negligible to minor 
adverse on benthic ecology; the impacts associated with the DWDR scheme are considered to be within 
the envelope of impact assessed for the T2 scheme and are likely to be smaller in scale and duration.  
The most significant impacts are associated with habitat loss.  Capital dredging activities were anticipated 
to result in suspended sediment concentrations no more elevated than those caused by natural events, 
with the exception of within 100m of the dredger, where suspended sediments were anticipated to settle 
onto the seabed. The plumes associated with the dredging activity are not predicted to extend beyond the 



 
O p e n  

 

16 May 2016 VOLUME II  I&BPB2107R001D01 413  

 

 

harbour limits and therefore will not coincide with the footprint of the Nemo Link Electrical Interconnector 
project. The plumes associated with the disposal of material at DV010 are equally unlikely to overlap with 
the footprint of the Nemo project. 
 
The footprint of the proposed scheme is not anticipated to overlap with other projects disturbing the sea 
bed. Due to the distances between the proposed scheme and other potential developments, and the 
absence of sensitive species or habitats, there is no mechanism by which a cumulative impact could occur 
between the activities and as such no cumulative impact is predicted. 

17.5.4 Fish ecology 

Minor adverse impacts are anticipated from noise and vibration during dredging activities and loss or 
damage to fish and important habitat within the footprint of the dredging (excluding sandeels) at Goodwin 
Sands and also for the DWDR project.  The majority of impacts on sandeel were also considered to be 
minor adverse in isolation, however impacts of direct loss of fish were considered to be moderate adverse 
at a subpopulation level. Were this impact to be coupled with loss of available habitat for sandeel to 
recolonise, a significant cumulative impact may be expected, however as it would be embedded mitigation 
to leave in place a similar habitat to that existing at the time of dredging then it is likely that sandeel would 
rapidly recolonise. 
 
As all these impacts will be limited in temporal extent to the three dredging periods and in spatial extent to 
the proposed dredge area (i.e. the PIZ) and the adjacent one to two kilometres beyond the proposed 
dredge area (i.e. the SIZ) they are assessed to remain as minor adverse cumulative impacts during 
times of dredging activity when considered alongside other projects, plans or strategies. 

17.5.5 Marine mammals 

The potential impacts on marine mammals associated with the proposed aggregate dredging scheme are: 
 

 Underwater noise during dredging activities 
 Collision risk with vessels 
 Disturbance from presence of vessels 
 Change or loss of habitat 
 Increased suspended sediment 
 Changes in prey availability 

 
These impacts are considered to be limited in temporal extent to the three dredging periods and in spatial 
extent to the proposed dredge area (i.e. the PIZ), the transit route between Goodwin Sands and Dover 
Harbour. Increases in the number of vessels operating in the area are considered to be negligible for all 
plans and projects considered within the CIA and this, together with the habituation and highly mobile 
nature of marine mammals suggests that cumulative impacts will occur during very limited times of 
combined vessel activity and piling, and these will be of minor adverse significance including for grey 
seals using haul out sites on Goodwin Sands. 
 
As the physical changes to the marine environment and impacts on pre availability are generally 
considered to be negligible and within natural variation no indirect cumulative impacts are anticipated to 
result for marine mammals. 
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17.5.6 Ornithology 

The proposed dredging scheme’s effects on ornithology include direct impacts (e.g. increased 
disturbance) and indirect impacts (e.g. loss of prey species, physical changes to habitat). These impacts 
are considered to be limited in temporal extent to the three dredging periods and in spatial extent to the 
proposed dredge area (i.e. the PIZ), the transit route between Goodwin Sands and Dover Harbour.  
 
Due to the negligible predicted increase in vessel activity as a result of all the plans and projects 
considered with the CIA and the very limited times of combined vessel activity and piling direct cumulative 
impacts are considered to be of minor adverse significance. Most of the bird species frequenting the 
spatial footprint of the works are also habituated to high levels of activity which minimises the potential for 
more adverse effects. 
 
On the basis that the proposed dredging scheme is predicted to have negligible impacts on coastal 
processes and hydrodynamics and that any changes are likely to be temporally limited and within natural 
variation, no cumulative impacts are anticipated as a result of indirect effects on ornithology receptors. 
 
The Goodwin Sands area is however thought to be an important habitat for key prey species for foraging 
seabirds including sandeels, sprat and herring. Sandbank habitats and sandeel populations are known to 
be dynamic and likely to recover in the short term given that a layer of suitable resource sediment will be 
left in the dredge area. Indirect cumulative effects on birds as a result of temporary loss of prey species 
are therefore assessed to be of minor adverse significance should the dredging occur simultaneously 
with another nearby project.  

17.5.7 Commercial and recreational navigation 

The proposed dredging scheme’s effects on navigation are considered to extend in spatial extent to the 
proposed dredge area (i.e. the PIZ), the transit route between Goodwin Sands and Dover Harbour 
however are limited in temporal extent to the three dredging periods.  
 
All potential impacts on commercial and recreational navigation from the proposed scheme in isolation 
were predicted to be of minor adverse significance with the implementation of standard practice mitigation 
measures.  Due to the potential severity of an impact on navigational safety a number of best practice 
mitigation measures will be implemented, including compliance with COLREGS, issuing of Notices to 
mariners, use of safety zones around dredging activities and sensitive scheduling of activities to avoid 
disruption.  A Vessel Management Plan will also be developed.  Safety information will be promulgated by 
the dredging contractor in accordance with MCA guidance and through the United Kingdom Hydrographic 
Office (UKHO) which promulgates maritime safety information and updates nautical publications including 
NAVTEX, Local and National Notices to Mariners. Safety information and notices will include a description 
of the operation and area of operation and will be regularly updated to show accurate information. Local 
recreational and fishing organisations will also be notified by the dredging contractor. 
 
The increase in vessels in the area from the Nemo Interconnector project is not anticipated to rise 
significantly above the baseline.  In addition, the DWDR scheme is also not anticipated to have a 
significant increase in vessels, and this will include vessels bringing aggregate from Goodwin Sands.   
 
Through compliance with the above requirements, a negligible cumulative impact upon commercial and 
recreational navigation is predicted during the limited times of vessel activity.   
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17.5.8 Commercial and recreational fisheries 

The proposed dredging scheme’s effects on commercial and recreational fisheries are considered to 
extend in spatial extent to the proposed dredge area (i.e. the PIZ), the transit route between Goodwin 
Sands and Dover Harbour however are limited in temporal extent to the three dredging periods. It is also 
important to consider the context of the wider fishing resource and any indirect impacts on supporting 
industry.    
 
Both the proposed dredge area for Goodwin Sands and the dredger transit route are considered to be 
generally lower in value than the surrounding fishing grounds and as such a fishing effort in these 
locations are low in intensity. Given the very small spatial and temporal disturbances likely to be caused 
by transiting dredgers, and the areal extent of suitable fishing grounds available, it is anticipated that the 
potential disruption to fishing activities would be negligible. 
  
A number of embedded mitigation measures have been incorporated into the project design for Goodwin 
Sands to minimise the potential for impact on commercial and recreational fisheries. Taken together with 
navigation risk reduction measures (as described in ES Section 13.2.4) and the limited temporal and 
spatial scales, the potential for cumulative effects is considered to be negligible in light of the low 
sensitivity of the receptors and the low magnitude of impact. Despite the potential for overlap in disruption 
to fishing activities from the DWDR scheme at the same time as the proposed dredging scheme, the 
relative importance of the wider fishing resource within the vicinity of the planned works ensures that there 
will be no cumulative impact on the fleet’s ability to maintain its catch. 

17.5.9 Archaeology and historic environment 

The proposed dredging scheme’s effects on archaeology and historic environment extend in spatial extent 
to the proposed dredge area (i.e. the PIZ) and the adjacent one to two kilometres beyond the proposed 
dredge area (i.e. the SIZ); they are however limited in temporal extent to the three dredging periods,   
 
Although direct impacts to potential in situ maritime and aviation heritage assets and derived isolated 
artefacts together with their setting are assessed as being of possible minor adverse significance, the 
limited spatial and temporal extent of this impact will result in no cumulative effects with other projects. 
As direct impacts to previously recorded in situ heritage assets will not occur there also is no mechanism 
for cumulative impacts to occur for this receptor. 
 
The setting of assets along the Kent coast may also be impacted by the transit of the dredger(s). As 
outlined in ES Section 6.5, the setting of these coastal assets and their relationship with the sea forms a 
key component of their value, such as Deal and Walmer Castles the Timeball Tower. However, as above, 
the impact from the presence of the dredger(s) will be temporary and short term. In addition, dredging 
activities will be undertaken a significant distance from the shore, between c. 5 and 6.5km from the Kent 
coast and within a region already subject to significant numbers of daily vessel movements. The 
cumulative impact upon setting when considered alongside other projects in the area is thus assessed to 
be of negligible adverse significance. 

17.5.10 Other commercial and recreational activities 

The proposed dredging scheme has the potential to impact on subsea cables as well as recreational 
diving companies which are operational in the vicinity of Goodwin Sands. These effects are considered to 
be limited to indirect impacts resulting from physical changes to the hydrodynamic and sedimentary 
regime e.g. increased turbidity, exposure of subsea cables. The likely effects on these other commercial 
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and recreational activities extend in spatial extent across the proposed dredge area (i.e. the PIZ) and the 
adjacent one to two kilometres beyond the proposed dredge area (i.e. the SIZ) where recreational dive 
sites are located. All effects are however limited in temporal extent to the three dredging periods, 
 
Given that the proposed dredging scheme is predicted to have negligible impacts on hydrodynamics and 
that any changes, in general, would be of a magnitude within the natural variation for the region the risk of 
subsea cable exposure is considered to be low. On the basis that the proposed dredging scheme’s 
impacts are negligible and sufficiently limited in space that they will not be experienced at the locations 
where other plans and projects are sited, no cumulative impacts are considered likely in relation to 
subsea cables.  
 
Although the increases in suspended sediment are also predicted to be within natural variation for the 
region, in light of the inherent safety risk of recreational diving a moderate to minor adverse impact is 
anticipated as a result of reduced visibility at dive sites within the Goodwin Sands. As no other plans and 
projects are considered likely to overlap in space or time with the proposed dredge location however, the 
potential for cumulative impact is considered to be negligible.  

17.5.11 Coastal and flood defence 

As there is no impact arising from the proposed dredging on coastal protection and flood defence, no 
cumulative effects with other projects and plans are anticipated.   

17.5.12 Summary 

This CIA has considered those plans or projects for which sufficient publicly available information is 
available. It has been determined that the proposed scheme does not have the potential to have 
significant cumulative impacts when assessed with other known plans or projects. 
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18 Findings and Conclusions 

18.1 Project Impacts  

The proposed dredging scheme (as described in ES Section 2- Description of the Proposed Scheme) 
has been assessed in terms of its potential impacts on a range of environmental receptors in accordance 
with the methodology described in ES Section 3 - Legislation, Planning and Policy Context & EIA 
Process, ES Section 5 - Nature Conservation Designations, ES Section 6 – Coastal Processes and 
Hydrodynamics, ES Section 7 – Marine Water and Sediment Quality, ES Section 8 – Benthic 
Ecology, ES Section 9 Fish Ecology, ES Section 10 Marine Mammals, ES Section 11 Ornithology, 
ES Section 12 - Commercial and Recreational Navigation, ES Section 13 – Commercial and 
Recreational Fisheries, ES Section 14 – Archaeology and Historic Environment, ES Section 15 – 
Other Commercial and Recreational Activities, ES Section – 16 Coastal Protection and Flood 
Defence. Some 50+ potential impacts have been assessed. The findings of the impact assessments are 
summarised in Table 18.1.  
 
Overall, in terms of significance, the assessments in ES Section 5-16 found mostly negligible and minor 
adverse impacts, and several moderate and major adverse impacts. Mitigation measures have been 
recommended to address some of the impacts and, in particular, to address the moderate and major 
adverse impacts. With the recommended mitigation measures implemented, in terms of significance, the 
assessments in ES Sections 5-16 found mostly negligible and minor adverse residual impacts, and no 
moderate and major adverse residual impacts.  

18.2 Cumulative Impacts  

The proposed dredging scheme (as described in ES Section 2) has been assessed in terms of its 
potential impacts in cumulation with other plans and projects on a range of environmental receptors in 
accordance with the methodology described in ES Section 17 – Cumulative Impact Assessment. 
Overall, in terms of significance, the assessments in ES Section 17.5 found mostly negligible and minor 
adverse cumulative impacts. No mitigation measures have been recommended in addition to those 
mitigation measures already recommended for the project impacts (as described in ES Sections 5-16).  

18.3 Conclusions 

The EIA process relating to DHB’s application for a Marine Licence to dredge aggregate from the Goodwin 
Sands has found that generally, with mitigation measures in place, there should be: 
 

 No significant (i.e. moderate or major) adverse residual impacts resulting from the proposed 
dredging scheme; and 

 No significant adverse cumulative impacts resulting from the proposed dredging scheme 
cumulatively with other plans and projects. 
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Table 18.1  Summary of predicted impacts, mitigation measures and anticipated residual impacts  

Ref Environmental 
Parameter 

Investigation Impact 
Description 

Receptor Impact 
Significance 

Mitigation Residual Impact 
Significance 

1 Designated sites Desk-based 
assessment 

All designated sites have been shown to be outside of the primary and secondary impacts zones (PIZ and SIZ) derived from the 
numerical modelling of coastal processes and hydrodynamic changes and, therefore, the proposed dredging scheme will have 
no impact. 

2 Coastal Processes 
and Hydrodynamics 

Modelling and 
Desk-based 
assessment 

Increase in 
suspended sediment 
concentrations during 
dredging 

Coastal Processes 
and Hydrodynamics 

Negligible  No mitigation proposed Negligible 

3 Coastal Processes 
and Hydrodynamics 

Modelling and 
Desk-based 
assessment 

Deposition of fine 
sediment the dredge 
plume 

Seabed composition 
and bathymetry 

Negligible magnitude of 
deposition anticipated  

No mitigation proposed Negligible 

4 Coastal Processes 
and Hydrodynamics 

Modelling and 
Desk-based 
assessment 

Effects of waves 
following dredging 
operation 

Wave energy and 
sediment transport 

Predicted changes are 
less than predicted 
natural variation and 
therefore considered 
negligible 

No mitigation proposed Negligible 
 

5 Coastal Processes 
and Hydrodynamics 

Modelling and 
Desk-based 
assessment 

Effects on tidal 
currents following 
dredging operation 

Tidal currents and 
sediment transport 

Predicted magnitude of 
change negligible over 
and above natural 
processes 

No mitigation proposed Negligible 

6 Coastal Processes 
and Hydrodynamics 

Modelling and 
Desk-based 
assessment 

Effects on sediment 
transport following 
dredging operation 

Sediment transport 
and coastal 
processes 

Negligible in 
comparison to the 
natural variations of 
bank morphological 
change 

No mitigation proposed Negligible 

7 Water and 
Sediment Quality 

Modelling and 
Desk-based 
assessment 

Increase in 
suspended solids 
concentrations in 
water column as a 
result of dredging 

 

General water quality Negligible No mitigation proposed Negligible 

8 Water and 
Sediment Quality 

Modelling and 
Desk-based 
assessment 

Increase in 
contaminant 
concentrations in 
water column as a 
result of dredging 

General water quality Negligible No mitigation proposed Negligible 
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Ref Environmental 
Parameter 

Investigation Impact 
Description 

Receptor Impact 
Significance 

Mitigation Residual Impact 
Significance 

9 Water and 
Sediment Quality 

Geotechnical 
survey/Hydrodyna
mic modelling 

Decrease in dissolved 
oxygen 
concentrations in 
water column as a 
result of dredging 

Bathing & Shellfish  
waters 

Negligible No mitigation proposed Negligible 

10 Benthic Ecology Site specific 
benthic survey 
and desk based 
assessment 

Direct loss of benthic 
and epibenthic 
species from 
dredging area 

Benthic organisms Minor adverse No mitigation proposed Minor adverse 

11 Benthic Ecology Site specific 
benthic survey 
and desk based 
assessment 

Direct impact to rMCZ 
broadscale habitats 

Benthic organisms Minor adverse No mitigation proposed Minor adverse 

12 Benthic Ecology Site specific 
benthic survey 
and desk based 
assessment 

Increase in 
suspended sediment 

Benthic organisms Minor adverse No mitigation proposed Minor adverse 

13 Benthic Ecology Site specific 
benthic survey 
and desk based 
assessment 

Deposition of 
sediment 

Benthic organisms Negligible No mitigation proposed Negligible 

14 Benthic Ecology Site specific 
benthic survey 
and desk based 
assessment 

Impact of 
hydrodynamic 
changes 

Benthic organisms Negligible No mitigation proposed Negligible 

15 Benthic Ecology Site specific 
benthic survey 
and desk based 
assessment 

Changes in habitat 
affecting 
recolonisation 
potential 

Benthic organisms Negligible No mitigation proposed Negligible 

16 
 

Fish Ecology Site specific beam 
trawl and grab 
surveys and 
landings data 
analysis. 

Direct loss of, or 
damage to, fish and 
eggs/larvae within the 
footprint of dredging 

Fish in their adult live 
stage (excluding 
sandeels) 

Negligible No additional mitigation 
proposed 

Minor adverse 

Fish eggs and larvae 
(excluding herring) 

Minor adverse No additional mitigation 
proposed 

Minor adverse 

Sandeels Minor adverse  No additional mitigation 
proposed 

Minor adverse  
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Ref Environmental 
Parameter 

Investigation Impact 
Description 

Receptor Impact 
Significance 

Mitigation Residual Impact 
Significance 

Herring spawning 
grounds 

Minor adverse No additional mitigation 
proposed 

Minor adverse 

17 Fish Ecology Site specific 
surveys review of 
existing data and 
sediment plume 
modelling 

Direct loss of, or 
disturbance to, 
seabed habitat used 
as spawning, nursery, 
feeding and/or 
overwintering 
grounds 

Spawning and 
nursery grounds 
(excluding sandeel 
and herring spawning 
sites) 

Minor adverse No additional mitigation 
proposed 

Minor adverse 

Sandeel habitat Minor adverse No additional mitigation 
proposed 

Minor adverse 

Herring spawning 
grounds 

Minor adverse No additional mitigation 
proposed 

Minor adverse 

18 Fish Ecology Site specific 
surveys, landings 
data analysis and 
sediment plume 
modelling 

Changes in water 
quality due to 
sediment suspension 
from dredging on fish 
species including 
larvae 

Fish species including 
larvae 

Negligible No additional mitigation 
proposed 

Negligible 

19 Fish Ecology Sediment plume 
modelling  

Smothering of 
species with limited 
mobility and fish eggs 
from deposition of 
sediment suspended 
during dredging 

Fish species and 
eggs (excluding 
herring spawning 
habitat) 

Negligible No additional mitigation 
proposed 

Negligible 

Herring spawning 
habitat 

Negligible No additional mitigation 
proposed 

Negligible 

20 Fish Ecology Review of exiting 
research, site 
specific surveys 
and analysis of 
landings data 

Noise and vibration 
impacts from 
dredging on fish 
species 

Fish species Minor adverse No additional mitigation 
proposed 

Minor adverse 

21 Fish Ecology Review of existing 
research and 
reference to 
Section 8.  

Indirect effect on fish 
related to loss of prey 
species resulting from 
dredging 

Fish species Negligible No additional mitigation 
proposed 

Negligible 
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Ref Environmental 
Parameter 

Investigation Impact 
Description 

Receptor Impact 
Significance 

Mitigation Residual Impact 
Significance 

22 

Marine Mammals  
Desk-based 
assessment 

Increased risk of 
marine mammal 
injury and behavioural 
change due to 
underwater noise 
generated by 
dredging activities 

Marine Mammals Minor adverse No mitigation proposed Minor adverse 

23 

Marine Mammals 
Desk-based 
assessment 

Increased risk of 
marine mammals 
injury or death due to 
vessel strikes 
associated with 
dredger movements 

Marine Mammals Negligible 
Visual monitoring of marine 
mammals 

Negligible 

24 

Marine Mammals 
Desk-based 
assessment 

Increased 
disturbance to seals 
at haul-out sites at 
Goodwin Sands due 
to presence of 
dredgers  

Harbour and grey 
seals 

Minor adverse  
Pre-determined distances 
from haul-out sites 

Negligible  

25 

Marine Mammals 
Desk-based 
assessment 

Change or loss of 
seal haul-out sites at 
Goodwin Sands due 
to aggregate 
extraction  

Harbour and grey 
seals 

Negligible No mitigation proposed Negligible 

26 

Marine Mammals 
Desk-based 
assessment 

Reduced marine 
mammal vision and 
prey detection and 
hunting due to 
increases in 
suspended sediment 
generated by 
dredging activities  

Marine Mammals Negligible No mitigation proposed Negligible 

27 

Marine Mammals 
Desk-based 
assessment 

Reduced prey 
availability for marine 
mammals due to 
benthic species 
removed by dredging 
activities 

Marine Mammals Minor adverse  No mitigation proposed  Minor adverse 
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Ref Environmental 
Parameter 

Investigation Impact 
Description 

Receptor Impact 
Significance 

Mitigation Residual Impact 
Significance 

28 

Marine Mammals  
Desk-based 
assessment 

Increased risk of 
marine mammal 
injury and behavioural 
change due to 
underwater noise 
generated by 
dredging activities 

Marine Mammals Minor adverse No mitigation proposed Minor adverse 

29 
Ornithology 

Desk-based 
assessment 

Disturbance to birds 
due to dredging 
activities 

Seabirds Negligible No mitigation proposed NA 

30 

Ornithology 
Desk-based 
assessment 

Loss of bird 
supporting habitat 
and associated 
seabird food 
resources associated 
with direct sediment 
removal during 
dredging and indirect 
sediment changes 
after dredging 

Seabirds Negligible No mitigation proposed NA 

31 

Ornithology 
Desk-based 
assessment 

Reduced seabird 
vision and foraging 
underwater due to 
increases in 
suspended sediment 
generated by 
dredging activities 

Seabirds Negligible No mitigation proposed NA 

33 Navigation Desk-based 
assessment 

Increase in vessel to 
vessel/vessel to 
structure collision risk 
and grounding risk 
due to presence of 
dredging vessels as  
 

All vessels as follows: 
Commercial vessels; 
Fishing vessels; and 
Recreational vessels. 

Moderate adverse Standard mitigation 
measures related to 
communication (e.g. 
Notices to Mariners) and 
compulsory measures to 
manage navigation risk 
e.g. update of Port Marine 
Safety Code 
 

Minor adverse (As 
Low As Reasonably 
Practicable) 
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Ref Environmental 
Parameter 

Investigation Impact 
Description 

Receptor Impact 
Significance 

Mitigation Residual Impact 
Significance 

34 Commercial and 
Recreational 
Fisheries 

VMS, AIS, 
Surveillance 
Study, MMO data, 
catch statistics, 
consultation 
survey.  

Displacement due to 
transiting of THSDs 

Commercial/ 
recreational fishers  

Minor adverse Best practice/ use of FLO Minor, adverse 

35 Commercial and 
Recreational 
Fisheries 

VMS, AIS, 
Surveillance 
Study, MMO data, 
catch statistics, 
consultation 
survey.  

Loss of access to 
fishing grounds. 

Commercial fishers/ 
recreational  

Minor, adverse  Best practice/ use of FLO Minor, adverse  

36 Commercial and 
Recreational 
Fisheries 

Geophysical 
survey, 
archaeological 
assessment, 
physical process 
assessment. 

Potential damage to 
fishing gear from 
seabed debris 
uncovered by 
dredging. 

Commercial fishers Minor adverse Best practice/ use of FLO Minor, adverse 

37 Commercial and 
Recreational 
Fisheries 

Desk based and 
interviews with the 
fishing industry 

Indirect impacts to 
ancillary and 
supporting fishing 
industry 

Supporting/ ancillary 
industry  

Minor adverse None Minor, adverse Minor, 
adverse 

38 Archaeology and 
Historic 
Environment 

Desk based 
assessment/Geop
hysical 
Assessment 

Direct impacts to 
previously recorded in 
situ heritage assets 

Recorded wrecks and 
A2 anomalies and 
palaeochannel 

Impact will not occur Avoidance No impact 

39 Archaeology and 
Historic 
Environment 

Desk based 
assessment 

Direct impacts to 
previously 
undiscovered in situ 
heritage assets 

Potential discoveries 
of prehistoric sites or 
maritime or aviation 
wrecks 

Major adverse Geophysical assessment 
pre and post dredge / On 
board monitoring / 
Reporting protocol 

Minor adverse 

40 Archaeology and 
Historic 
Environment 

Desk based 
assessment 

Direct impacts to 
derived, isolated 
artefacts 

Potential discoveries 
of prehistoric, 
maritime or aviation 
artefacts 

Moderate adverse On board monitoring / 
Discharge monitoring / 
Reporting protocol 

Minor adverse 

41 Archaeology and 
Historic 
Environment 

Desk based 
assessment/mode
lling 

Indirect impacts 
associated with 
coastal process and 
hydrodynamics 

In-situ prehistoric, 
maritime and aviation 
heritage assets. 

Negligible None required Negligible 
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Ref Environmental 
Parameter 

Investigation Impact 
Description 

Receptor Impact 
Significance 

Mitigation Residual Impact 
Significance 

42 Archaeology and 
Historic 
Environment 

Desk based 
assessment 

Change to existing 
setting 

Goodwin Sands and 
heritage assets on 
the sands 

Minor adverse None required Minor adverse 

43 Other Commercial 
and Recreational 
Activities 

Consultation and 
desk-based 
assessment 

Exposure of subsea 
cables due to 
changes in sediment 
erosion and accretion 
as a result of 
dredging 

Subsea cables Negligible for existing 
and proposed subsea 
cables; no impact 
concluded for historic 
subsea cables 

No mitigation required Negligible/no impact 

44 Other Commercial 
and Recreational 
Activities 

Consultation and 
desk-based 
assessment 

Reduced visibility at 
dive sites due to 
sediment plumes 
resulting from 
dredging 

Recreational divers Minor adverse Standard navigation risk 
reduction measures to be 
extended to recreational 
divers 

Minor adverse 

45 Coastal Protection 
and Flood Defence 

Desk-based 
assessment 

Changes in 
morphology at the 
shoreline 

Morphology at the 
shoreline 

No impact No mitigation required No impact 

46 Coastal Protection 
and Flood Defence 

Desk-based 
assessment 

Changes in wave 
regime at shoreline 

Wave regime at the 
shoreline 

No impact No mitigation required No impact 

47 Coastal Protection 
and Flood Defence 

Desk-based 
assessment 

Changes in tidal flows 
at shoreline 

Tidal flows at the 
shoreline 

No impact No mitigation required No impact 

48 Coastal Protection 
and Flood Defence 

Desk-based 
assessment 

Changes in sediment 
transport regime at 
shoreline, including 
beach drawdown 

Sediment transport at 
the shoreline 

No impact No mitigation required No impact 

49 Coastal Protection 
and Flood Defence 

Desk-based 
assessment 
 

Combined impact on 
coastal erosion and 
flood risk 
management 

Coastal erosion and 
flood risk 

No impact No mitigation required No impact 
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