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Introduction 

On 5th August 2016, the Marine Management Organisation (MMO) issued a letter to Dover Harbour Board 
(DHB) in relation to the Goodwin Sands Aggregate Dredging Scheme Marine Licence Application (MLA) 
(MLA/2016/00227). In this letter, the MMO provided their comments, following consultation, on the MLA 
application and requested further information on a number of topics included in the Environmental 
Statement (ES) (Document Reference I&BPB2107R001D01) that was submitted in support of the 
application to the MMO on 19th May 2016. 

Royal HaskoningDHV (RHDHV) has prepared this Further Environmental Information report on behalf of 
DHB. This report sets out the comments and requests for further information raised by the MMO and 
provides DHB’s responses. 

MMO comments within Section 8 (Heritage) and Section 9 (Monitoring and Mitigation) pertain to the 
Written Scheme of Investigation (WSI) for Archaeological Mitigation and Monitoring and the Preliminary 
Monitoring Plan and will be addressed within these documents themselves. These documents are under 
preparation and will be submitted to the MMO for review and agreement in Q4 2016.  

The section titles and numbering within the document below follow the structure of the MMO letter.  The 
MMO comments and requests for information are provided for ease of reference.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
O p e n  

 

23 September 2016 FURTHER ENVIRONMENTAL INFORMATION I&BR001D01 2  

 

1 General 

MMO Change Required 

1.1 
Section 2.5. Detail must be provided regarding the duration of single extraction process (to fill the 
dredgers cargo hold) for all the proposed dredger specifications 

DHB Response 

Section 2.5 of the ES explains that the dredging is planned to be undertaken by one or two Trailing 
Suction Hopper Dredgers (TSHDs), each with a capacity of approximately 5,000m3, although the actual 
capacity will depend on the dredging contractor appointed. It is also possible that larger dredgers, up to a 
maximum capacity of 8,500m3, could be used.  Therefore, the duration of a single extraction process to fill 
up the dredgers’ cargo hold (also known as the hopper) is provided below for each of the two vessel 
capacities; 
 

 The anticipated duration of a single extraction process to fill the hopper for a 5,000m3 capacity 
dredger is 1 to 1.5 hours.  

 The anticipated duration of a single extraction process to fill the hopper for a 8,500m3 capacity 
dredger is 1 to 1.5 hours.  

 
No more than three complete dredge cycles1 would be undertaken in any 24 hour period.  
 

MMO Observation 

1.2 

Section 3.4.2. It is stated that ‘The process for developing the South East Inshore Marine Plan 
has not yet commenced…’ It should be noted that the process of producing the South East 
Inshore Marine Plan has actually now commenced, with consultation on the Statement of Public 
Participation and the Sustainability Appraisal Scoping Report Document being undertaken. 

DHB Response 

The statement within the ES, which was submitted in May 2016, was accurate at the time of writing, as the 
Statement of Public Participation and Sustainability Appraisal Scoping Report Document were published 
in July 2016. DHB notes the commencement of the process and has reviewed these documents for 
relevance to the impact assessment and Marine Licence Application for the proposed scheme.  No 
content within these documents has been identified which would influence the impact assessment or 
Marine Licence Application submitted.   

                                                      
1 A single dredge cycle would comprise; dredging at the licensed dredge area at Goodwin Sands, transit to the Dover Western Docks 
Revival construction site, discharge of the material, and transit back to the dredge area at Goodwin Sands.  
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2 Consideration of Alternatives 

MMO Change Required 

2.1 

Appendix 2.2. Further consideration is needed regarding marine resource at the existing 
aggregate sites listed in Table 2. This must consider the availability of material at these sites, the 
suitability of the material at these sites for use at the Dover Western Docks Revival (DWDR) 
scheme development, the CO2 emissions for the transport of aggregate from these sites to 
Dover and the benefits of using Goodwin Sands versus the impacts to sensitive receptors. 

DHB Response 

Background and context 
 
The consideration of alternatives, set out in Appendix 2.2 of the ES provides: 
 

1. An initial screening of three main categories of alternative sources of material including land 
based sources, marine based sources and recycled and secondary materials. 

2. An assessment of those alternatives screened in, in relation to: 
a. Environmental sustainability as related to energy consumption due to extraction, 

processing and transport; and 
b. Environmental impacts in the form of traffic, air quality and noise. 

Environmental sustainability is the principal assessment criterion used because it facilitates a direct and 
quantifiable comparison between the alternative and preferred sources, whilst environmental impacts are 
chosen as secondary criteria because they are less readily comparable between sites. 
 
The assessment concludes that no reasonable alternative sources of aggregates have been identified in 
terms of known geotechnical properties, readily available quantities and readily available supply times.  In 
addition, no geographically closer sources of aggregates are identified and, therefore, the alternatives are 
less environmentally sustainable in terms of energy consumption and are less environmentally acceptable 
in terms of impacts associated with air quality and noise emissions. 
 
Schedule 3 of the Marine Works Environmental Impact Assessment Regulations 2007 (the EIA 
Regulations) states that any ES must include “An outline of the main alternatives studied by the applicant 
and an indication of the main reasons for the applicant’s choice, taking into account the environmental 
effects of those alternatives and the project as proposed.” This is the relevant consideration with respect 
to the assessment of alternatives in relation to the proposed scheme. 
 
Availability and suitability of material at existing marine aggregate sites 
 
Section 4 of ES Appendix 2.2 identifies sixteen marine aggregate extraction areas within 65 km to 170 km 
of Dover Harbour. It can be seen that all of these sites are considerably further from Dover Harbour than 
Goodwin Sands (which is 12 km from Dover Harbour), with the corresponding implications for CO2 
emissions arising from their transport and environmental sustainability (see below). In addition, it is noted 
that these sites have supply pressures from existing customers whose needs cannot be met from other 
areas; and it is stated that it cannot be confirmed whether they could sufficiently supply the DWDR 
scheme with the required aggregates. 
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As a part of its project planning activities, the project has commercially obtained estimates (within the last 
twelve month period) from six separate dredging contractors for the extraction and transport of aggregates 
from Goodwin Sands and alternative sources (as proposed by the tenderers).  This information provides a 
basis for making a comparison between sourcing material from Goodwin Sands and the best alternative 
existing marine aggregate sites, taking account of the potential suitability and availability of material at 
these sites.  The alternative existing marine aggregate sites identified in the tender submissions received 
from the dredging contractors are shown in Table 1. 
 
Table 1  Potential alternative marine aggregate extraction areas identified by dredging 
contractors 
 

Site Distance from Dover (km) 
Dredging Contractor Remarks 
on Feasibility 

460 (South Hastings) 65 
Coarser material resulting in 
lower dredging and pumping 
production rates 

508 & 509/3 (Long Sand) 68 
Limits on extraction volumes 
(400,000 and 600,000 m3 per 
year respectively) 

458 (West Basurelle) 81 Water depth too great  

473 & 474 (Greenwich Light 
East) 

91 Water depth too great 

  
As indicated in Table 1, the information obtained from the dredging contractors indicates that these sites 
are either: 
 

1. Limited with respect to extraction volume (ranging from 400,000 to 600,000 m3 per year).   The 
total material requirement for Dover Harbour is 2.5M m3 over three years, meaning that even with 
the maximum allowable extraction volume, these sites would not be able to provide sufficient 
volume of material to meet the proposed programme of works at DWDR; 

2. Not able to provide suitable material to meet the dredging requirements of the project; or 
3. Are in water depths that are too great to meet the dredging requirements of the project. 

CO2 emissions  
 
Section 4 of ES Appendix 2.2 considers energy consumption in relation to extracting, producing and 
processing aggregates; as well as their transportation. It is concluded that the energy consumption for 
extracting, producing and processing aggregates is similar across the range of both land and marine 
based sources considered.  In terms of transport, Table 4 in ES Appendix 2.2 provides an estimate of the 
total fuel consumed for the transport of 2.5M m3 of aggregates to Dover Harbour from a variety of sources.  
For the potential alternative marine sources identified, South Hastings aggregate extraction area and 
Thames Estuary maintenance dredging are considered in order to provide a conservative assessment, 
since these are the closest of each category of site to Dover Harbour. All other sites (both aggregate 
extraction areas and existing dredging activities) are further away, with the exception of Ramsgate 
Harbour where the dredged material is either not suitable (silt) or otherwise not available for use at Dover 
Harbour.  As such, fuel consumption would be higher from all other feasible sites.  Since the energy 
consumption for extracting, producing and processing aggregates has been established as being similar 
between sites, the South Hastings and Thames Estuary sites therefore provide the basis for a 
conservative comparison of overall energy consumption with the preferred site at Goodwin Sands. 
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CO2 emissions can be calculated from the estimated fuel consumption figures using standardised 
greenhouse gas conversion factors, provided by Defra (2016)2 and are summarised below (Table 2). 
 
Table 2  Comparison of CO2 emissions for the transport of aggregates to Dover Harbour 
 

Source of Aggregates 
Distance to 
Dover Harbour 
(km) 

Total Fuel Consumed for 
2.5M m3 of Aggregates from 
Source to Dover Harbour (l) 

Corresponding CO2 
Emissions (kg) 

South Hastings 
aggregate extraction 

65 61,750,000 168,073,805 

Thames Estuary 
Maintenance Dredging 

75 71,250,000 193,931,314 

Goodwin Sands 
preferred option 

12 11,400,000 31,029,010 

 
It stands to reason that, with the lowest overall estimated fuel consumption, Goodwin Sands has 
correspondingly low levels of CO2 emissions for the transport of aggregates to Dover Harbour.  Since the 
energy consumption for extracting, producing and processing aggregates is similar between sites, it can 
be concluded that the environmental sustainability with respect to CO2 emissions of alternative marine 
based sources is less acceptable than the use of aggregates from Goodwin Sands (i.e. the preferred 
option). 
 
Summary 
 
As described above, Schedule 3 of the EIA Regulations states that any ES must include “An outline of the 
main alternatives studied by the applicant and an indication of the main reasons for the applicant’s choice, 
taking into account the environmental effects of those alternatives and the project as proposed.”  It is 
implicit within this schedule that whilst environmental effects must be “taken into account”, the reason why 
an alternative may be chosen may include non-environmental reasons.  This is consistent with the three 
pillars of sustainable development, namely economy, society and environment. 
 
The Goodwin Sands area has a history of use for aggregates extraction and continues to be recognised 
as an area of importance for providing aggregates to the south east.  As set out above and in Appendix 
2.2 of the ES, the identified alternatives are less environmentally sustainable in terms of energy 
consumption and CO2 emissions. They are also less environmentally acceptable in terms of increased 
impacts on air quality from vessel emissions, and additional noise and visual impacts arising from an 
extended construction programme.  Information from dredging contractors indicates that the best 
alternative sources that have been identified are in too greater water depths, would not be able to provide 
sufficient volume of material to meet the proposed programme of works at DWDR, or the sediment 
characteristics are unsuitable for the project.  They are also considerably more expensive.  Total costs for 
the use of material from Goodwin Sands are estimated by the dredging contractors to be approximately £6 
to £7 per m3.  Total costs for the use of material from the alternative sites are in the range of £16.5 to £22 
per m3, meaning that the best alternative sources that have been identified by the dredging contractors are 
up to three to four times more expensive than Goodwin Sands.  
 
Extraction of marine aggregate, both from existing commercial sites and project specific sites, such as that 
proposed for the Goodwin Sands scheme, has impacts on the environment. The impacts are described in 
                                                      
2 Conversion factors for marine gas oil available at: https://www.gov.uk/government/publications/greenhouse-gas-reporting-
conversion-factors-2016 
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4 Benthic Ecology  

MMO Change Required 

4.1 

Section 8.5.2. The licence area is described as being dominated by subtidal sand biotopes that 
are likely to show strong recovery to the physical disturbance created by dredging. There is 
however a small area of circalittoral coarse sediment EUNIS biotope A5.14 (a recommended 
Marine Conservation Zone (rMCZ) feature) in the north eastern corner of the exploration area. 
This biotope type will likely not show the same high levels of recovery as subtidal sand and is 
likely to be more sensitive to dredging. It is not clear from the maps presented (e.g. Figure 14 of 
Appendix 8.1), whether this biotope is present in the new smaller proposed license area. A map 
must be provided which shows the extent of circalittoral coarse sediment biotopes (and individual 
grab stations results) overlaid on the boundary of the new proposed extraction area. Currently 
biotope maps are only shown in relation to the original larger exploration area. 

DHB Response 

Figure 8.4 in the ES illustrates the biotopes that were assigned in the study area in accordance with 
Connor et al. (2004), based on the sediment, depth and faunal data collected in 2015. This figure 
demonstrates that no grab samples collected from within the Primary Impact Zone (PIZ) or Secondary 
Impact Zone (SIZ) were assigned circalittoral coarse sediment (EUNIS biotope A5.14).  Three grab 
samples from the survey were characterised as circalittoral coarse sediment, however these were all 
located more than 4.5km from the PIZ and 3.4km from the SIZ. It is therefore assumed that this question 
was intended to refer to infralittoral coarse sediment (EUNIS biotope A5.13), which was identified in the 
north eastern corner of the Proposed Dredge Area. A revised Figure 8.4 is provided below (Figure 4.1) of 
this report) which, as requested, illustrates the boundaries between different biotope complexes.  It should 
however, be noted that due to the density of grab samples used in the interpolation (which uses Thiessen 
polygons) these boundaries should be treated as approximations. As discussed in Section 8.4.2 and 
depicted on Figure 8.4 of the ES (and revised Figure 4.1 below), infralittoral coarse sediment – 
SS.SCS.ICS (A5.13), was recorded in the north eastern corner of the proposed dredge area.  
  
As discussed in Section 6.5.2 of the ES, the proposed dredge area is a high energy environment which 
experiences high tidal current velocities.  In high energy environments that are subject to natural 
disturbance, physical and biological recovery is rapid as 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 was predicted on infralittoral coarse sediment within the ES. 
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Figure 4.1  Amended Figure 8.4 from the Environmental Statement – Biotope Classifications
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MMO Observation 

4.2 

Section 8.5. The example of the recovery from dredging in the Georgia Estuary system (Stickney 
and Perlmutter, 1975) used in the ES to describe the potential recovery times of the benthic 
communities within the Goodwin Sands Area is not relevant. The environmental conditions at 
both sites are too different to expect similar processes in terms of recovery times between the silt 
and clay benthic community in the Georgia estuary and the high energy sandbank community 
from the Goodwin Sands area. 

DHB Response 

DHB acknowledge that the communities and seabed characteristics within the Goodwin Sands area 
should not directly be compared to those in the Georgia estuary system.  This reference was included 
simply to show that different systems will recover at different rates and that recovery can be rapid.  The 
assessment draws on many other referenced examples in the preceding and following paragraphs and as 
such the removal of this study from the assessment would not change the conclusions.  
   

5 Fisheries and Shellfisheries 

MMO Change Required 

5.1 

Section 9.2.2. It is stated in the ES that four epibenthic trawls were carried out, two within the 
boundary of the exploration area Primary Impact Zone (PIZ) and two within the original potential 
Secondary Impact Zone (SIZ). Table 9.5 presents the data for fish species recorded during these 
trawls. The table displays catch numbers from either ‘Inside of the SIZ’ or ‘Outside of the SIZ’. It 
must be clarified where the sampling took place (i.e. whether it was within the PIZ or within the 
SIZ as per the description on page 170). 

DHB Response 

No epibenthic trawls were undertaken within the final PIZ. Due to an error during the compilation of the 
final ES, the PIZ was not presented in Figure 9.2 of the ES. Provided below is the corrected version of 
Figure 9.2  (Figure 5.1 of this report) which shows the location of the final PIZ in relation to all survey 
sample locations at which sandeels were identified. 
 
The statement “that four epibenthic trawls were carried out, two within the boundary of the exploration 
area Primary Impact Zone (PIZ)” refers to the original PIZ which was identified within the scoping report 
(DHV and Royal HaskoningDHV, 2015) and was based on the larger exploration area.  
 
It should be noted that the final PIZ and SIZ have been reduced in extent from the originals on which the 
exploration survey design was based. The exploration area covered an 11.6km2 area located on the 
western side of the South Calliper sand bank (see Appendix 2.1 of the ES). The proposed dredge area is 
located entirely within the exploration area, covering 3.9km2. The reduction in extent from the exploration 
area to the proposed dredge area resulted in the need to also reduce the extent of the PIZ and SIZ.
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2. The assessment does not discount the PIZ as a suitable spawning and nursery ground and hence 
includes an assessment of impacts resulting from “Direct loss of, or damage to, fish and 
eggs/larvae within the footprint of dredging”. Due to the high site fidelity of sandeels and the fact 
that they don’t migrate for spawning, it can be assumed that where they are present they will 
spawn. Therefore, the assessment “Direct loss of, or disturbance to, seabed habitat used as 
spawning, nursery, feeding and/or overwintering grounds” in Section 9.5.2 (sub section sandeel 
habitat) also considers the impact to spawning and nursery grounds.  
 
The assumption that sandeels will be present within the PIZ area has been accounted for in the 
assessment within the ES and reflected in the fact that a magnitude of medium significance on the 
sub population has been predicted for the impacts outlined in the chapter.   
 

3. There is no assumption made that the absence of sandeels from grabs within the site specific 
surveys or the rMCZ surveys confirms that sandeels are absent. However, it was considered to be 
worth noting that they were present in grabs elsewhere but they were not present within the PIZ. It 
is accepted that it could be more clearly stated within the ES chapter that the lack of sandeels in 
grab samples does not indicate absence, however we believe this is reflected in the scope and 
outcome of the impact assessment. 
 
It should be noted that where sandeels are abundant, such as the Firth of Forth and Dogger Bank, 
sandeels have been recorded in a high percentage of grab samples. Thus indicating that although 
grab sampling is not the best method for identifying sandeel presence it can be used as a good 
indication. An example from the firth of Forth is displayed in Figure 5.2 below in a sandeel habitat 
suitability figure produced from surveys undertaken for Seagreen Offshore Wind Farm. The ‘yes’ 
on the figure indicates where sandeel were present within the grab and ‘no’ is where sandeels 
were absent from the sample.       
 

4. DHB did investigate the possibility of undertaking targeted sandeel surveys, however it was 
deemed that there would be an unacceptably high risk to any survey vessel and crew undertaking 
the survey.  As stated in Table 9.4 of the ES, the MMO Scoping Response advised that:  
 
“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 fact that sandeels were only present in two of the 50 grab samples collected for faunal 
analysis indicates that the area is not characterised by high sandeel abundance.   

 
The scope and design of the ecological surveys was agreed in advance with the MMO through the 
EIA Scoping Report and Terms of Reference for the Benthic and Epibenthic Characterisation 
Survey. Liaison with the MMO and Natural England also occurred specifically in relation to 
sandeel surveys and it was agreed that night-time surveys were not feasible due to safety 
concerns.  
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Figure 5.2   Sandeel Habitat Suitability undertaken for Seagreen offshore wind farm Alpha and Bravo (SeaGreen 2012) 
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Table 5.1  PSA data analysed using sandeel habitat suitability characteristics presented by Greenstreeet et al. (2010) 

In 
Dredge 

area 
Sample 

Percentage Silt and silt and 
fine sands 
(<250um) 

  

Coarse 
sands 

(> 
250um) 

Suitability  

Gravel Mud 
Very 

Coarse 
Sand 

Coarse 
Sand 

Medium 
Sand 

Fine Sand 
Very Fine 

Sand 
 Colour 

code 
Category 

Yes 1 22.5 0.1 12.5 16.3 32.8 15.7 0.1 15.9 84.1  Sub-Prime 

Yes 2 0.2 0.1 0.2 0.8 50.4 48.1 0.2 48.4 51.6   Suitable 

Yes 3 0.1 0.2 0.1 2 63.4 34 0.1 34.3 65.6   Suitable 

Yes 4 0.2 0 0.2 0.8 37.7 60.7 0.5 61.2 38.9   Unsuitable 

Yes 5 0 0.1 0 0.6 55.7 43.2 0.4 43.7 56.3   Suitable 

6 0 0.1 0.1 0.2 51.9 47.5 0.2 47.8 52.2   Suitable 

7 0 0 0 0 16.4 82.6 0.9 83.5 16.4   Unsuitable 

8 0 0.1 0 0.1 12.4 86.3 1.1 87.5 12.5   Unsuitable 

Yes 9 0.2 0.4 0.3 2.2 57.6 38.9 0.4 39.7 60.3   Suitable 

10 0 0 0 0.1 17 82.2 0.6 82.8 17.1   Unsuitable 

11 0 0.1 0.6 0.7 16.6 81.3 0.7 82.1 17.9   Unsuitable 

12 0 0.1 0 0.1 9.4 89 1.3 90.4 9.5   Unsuitable 

Yes 13 0 0.2 0.9 1.6 59.4 37.7 0.2 38.1 61.9   Suitable 

14 0 0 0 0.1 41.1 58.5 0.3 58.8 41.2   Unsuitable 

15 0 0.1 0.2 0.4 12.1 86.3 0.9 87.3 12.7   Unsuitable 

Yes 16 0.1 0.3 0.2 0.7 42.4 55.1 1.1 56.5 43.4   Suitable 

17 0 0.5 0.1 0.2 1.2 91.4 6.6 98.5 1.5   Unsuitable 

18 0 0 0 0.1 3.3 93.9 2.7 96.6 3.4   Unsuitable 

Yes 19 0 0 0 0.2 48.1 51 0.6 51.6 48.3   Suitable 

20 0 0.1 0.1 0.3 42.4 56.9 0.3 57.3 42.8   Unsuitable 
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In 
Dredge 

area 
Sample 

Percentage Silt and silt and 
fine sands 
(<250um) 

  

Coarse 
sands 

(> 
250um) 

Suitability  

Gravel Mud 
Very 

Coarse 
Sand 

Coarse 
Sand 

Medium 
Sand 

Fine Sand 
Very Fine 

Sand 
 Colour 

code 
Category 

Yes 21 3.9 0.1 3.1 4.4 43.3 44.9 0.2 45.2 54.7   Suitable 

22 0.1 0.1 0.2 0.9 37 60.9 0.8 61.8 38.2   Unsuitable 

23 0.7 0.2 1.3 4.4 43.3 49.3 0.9 50.4 49.7   Unsuitable 

30 0 0 0.1 0.6 17.9 80 1.3 81.3 18.6   Unsuitable 

31 0 0.1 0.2 0.6 10.5 87.4 1.2 88.7 11.3   Unsuitable 

33 0 0.1 0 0 4.4 93.2 2.3 95.6 4.4   Unsuitable 

36 0 0.1 0.1 0.6 21.7 76.4 1.1 77.6 22.4   Unsuitable 

38 0.1 0 0.3 1.4 52.1 45.8 0.3 46.1 53.9   Suitable 

24 16.7 0 20.6 25.5 26.5 10.5 0.2 10.7 89.3   Prime  

25 9.8 0.1 6.9 8.2 37.9 36.9 0.3 37.3 62.8   Suitable 

26 0 0 0.2 0.3 21.1 77.8 0.6 78.4 21.6   Unsuitable 

27 7.6 0.2 8.8 18 56.3 8.9 0.2 9.3 90.7   Prime  

28 6.9 0.2 9.5 16 38.7 28.2 0.3 28.7 71.1   Sub-Prime 

29 10.1 0.1 6.4 12.7 52.5 18 0.2 18.3 81.7   Prime 

34 61.9 2.4 4.3 9.3 16.4 4.3 1.5 8.2 91.9   Prime  

35 38.1 7.1 8.6 15 18.2 9.8 3.1 20 79.9   Sub-Prime 

37 59.6 2.3 5 7.6 13.5 10.8 1.3 14.4 85.7   Prime  

39 56.7 3 6.6 11.3 14 5.8 2.6 11.4 88.6   Prime 

40 67.7 0.7 1.7 1.7 8.1 18.6 1.7 21 79.2   Sub-Prime 

41 85.1 0.7 3.2 4 5 1.5 0.4 2.6 97.3   Prime 

42 51.6 2.9 5.8 9.1 15.5 12.3 2.8 18 82   Prime 
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In 
Dredge 

area 
Sample 

Percentage Silt and silt and 
fine sands 
(<250um) 

  

Coarse 
sands 

(> 
250um) 

Suitability  

Gravel Mud 
Very 

Coarse 
Sand 

Coarse 
Sand 

Medium 
Sand 

Fine Sand 
Very Fine 

Sand 
 Colour 

code 
Category 

43 46.2 6.3 5.5 7.3 12.8 19.4 2.5 28.2 71.8   Sub-Prime 

32 65.9 1.5 3.7 4.2 7.5 15.6 1.5 18.6 81.3   Prime 

44 60.7 0.3 9.2 18.7 7.3 3.5 0.2 4 95.9   Prime 

45 1.5 0.1 1.1 5 84.6 7.6 0.2 7.9 92.2   Prime 

46 21.8 0.6 14.9 15.7 27.4 19.4 0.2 20.2 79.8   Sub-Prime 

47 43.5 4.9 6.5 8.5 21.1 12 3.6 20.5 79.6   Sub-Prime 

48 0.8 0 0.9 22.8 71.7 3.7 0.1 3.8 96.2   Prime 

49 61.4 0 4.3 5.7 24.6 3.9 0 3.9 96   Prime 

50 61.7 3.5 2.5 5 16.5 9.3 1.5 14.3 85.7   Prime 

51 4.2 0.2 1.4 4 85.6 4.5 0 4.7 95.2   Prime 

52 61.3 0.2 4.4 8 22.1 3.9 0.2 4.3 95.8   Prime 

53 0.3 1.3 0.3 0.5 57.1 39.7 0.7 41.7 58.2   Suitable 

54 41.2 1.5 4.5 5.5 28.2 15.1 4 20.6 79.4   Sub-Prime 

55 55.1 8.8 4.7 6.8 13.8 6.8 4 19.6 80.4   Prime 

56 64.1 2.3 5 8.8 14.6 4.4 0.9 7.6 92.5   Prime 

57 85 0.2 4.7 4.3 3.6 2.1 0.2 2.5 97.6   Prime 

58 70.4 1.4 3.4 3.3 13.2 7.6 0.8 9.8 90.3   Prime 

59 53.9 10.9 2.2 1.9 7.8 18.1 5.1 34.1 65.8   Suitable 

60 47.1 1.1 2.2 2.5 15.7 29.9 1.4 32.4 67.5   Suitable 

61 20.4 0.4 13.7 22.2 27.3 15.2 0.8 16.4 83.6   Prime 

62 55.8 2.4 1.5 1.6 12 25.8 0.9 29.1 70.9   Sub-Prime 
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In 
Dredge 

area 
Sample 

Percentage Silt and silt and 
fine sands 
(<250um) 

  

Coarse 
sands 

(> 
250um) 

Suitability  

Gravel Mud 
Very 

Coarse 
Sand 

Coarse 
Sand 

Medium 
Sand 

Fine Sand 
Very Fine 

Sand 
 Colour 

code 
Category 

63 60.6 2.5 2.4 2.6 12.9 18 1 21.5 78.5   Sub-Prime 

64 48.3 1.8 2.1 4.4 24.4 16.5 2.4 20.7 79.2   Sub-Prime 

65 2 0.1 4.2 29.6 59.1 4.8 0.2 5.1 94.9   Prime 

66 12.7 0.5 8 17.6 42.3 18.2 0.7 19.4 80.6   Prime 

67 2.8 0.6 2.6 11.6 49.4 31.9 1 33.5 66.4   Suitable 

68 2 0.9 0.7 2.4 52.8 40.7 0.4 42 57.9   Suitable 

69 4.2 1.6 1 2.8 61.1 28.2 1.1 30.9 69.1   Suitable 

70 47.5 1.8 2.9 6.3 18.6 21.4 1.4 24.6 75.3   Sub-Prime 

71 12.1 0.3 5 15 53.5 13.5 0.6 14.4 85.6   Prime 
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Figure 5.4. Sandeel Habitat Suitability undertaken for Inch Cape offshore wind farm (Envision Mapping Ltd 2012a) 
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Figure 5.5 Amended Figure 9.3 of the Environmental Statement - Herring larvae presence  
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MMO Change Required 

5.12 It must be noted that the fact that no herring eggs were collected within the PIZ or SIZ in these 
surveys, is not an indication of the sites suitability or potential as a herring spawning ground 

DHB Response 

We do acknowledge that the lack of larvae recorded from within the PIZ and SIZ does not confirm an 
absence of eggs. However, the presence of herring larvae at numerous other locations in the surrounding 
area does indicate that other areas could be more preferable for herring spawning. The assessment also 
uses a number of other sources (spawning and nursery maps Ellis et al., (2012) and Coull et al. (1998), 
the International Herring Larvae Survey (IHLS) as analysed by MarineSpace et al. (2013a) and analysis of 
the PSA data) within the assessment to provide an indication of the level of spawning activity within the 
PIZ and SIZ.      
 

MMO Observation 

5.13 

Section 13.4.2. The MMO note the comments regarding the utility of the AIS and VMS data. This 
data does not provide information on fishing activity for vessels below 15m and 12m overall 
length respectively; as opposed to maybe underrepresenting fishing activity as stated in the 
document (i.e. they are not relevant to the majority of the fishing fleet in this area).  

DHB Response 

Noted.  
 

MMO Observation 

5.14 Section 9.5.1, Abundance. The ES correctly identifies that the survey methods characterise the 
species present and were not designed to determine the abundance of sandeels.  

DHB Response 

Noted. 
 

MMO Observation 

5.15 

Section 9.5.5. Fish are no longer classed as hearing ‘generalists’ or hearing ‘specialists’. 
Although these terms have previously been used to classify fish based on a species’ hearing 
capability, they are now considered overly simplistic (Popper and Fay 2011) and an ‘auditory 
detection continuum’ has instead been proposed (Slabbekoorn et al., 2010). 
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DHB Response 

DHB note this change in terminology and confirm this does not alter the assessment or its conclusions. 

MMO Observation 

5.16 

Appendix 8.1. The PSA data shows that the PIZ is mostly made up of slightly gravelly sand with 
some gravelly sand towards the north and sand in the eastern area. The SIZ is comprised of 
more mixed sediment including; slightly gravelly sand, sand, gravelly sand, and gravelly sandy 
gravel. Suitable herring spawning grounds are typically made up of coarser gravels, therefore the 
PSA data indicate that the substrate isn’t suitable for spawning herring as the gravel proportion 
isn’t large enough. The MMO therefore agree with the conclusion that the PIZ and SIZ are 
unlikely to be utilised as herring spawning grounds. 

DHB Response 

Noted.  
 

6 Nature Conservation 

MMO Change Required 

6.1 

It is proposed that minimum of 0.5m of sand will be left over the bedrock at the cessation of 
dredging. The subtidal sand could be a designated feature in the future and if the minimum was 
left at 0.5m then water movements at the site could remobilise the sediment exposing the 
bedrock. Therefore to prevent the effective loss of functional subtidal sand habitat the minimum 
amount of resource to be left at the cessation dredging will be increased to 1m.  

DHB Response 

The ES made the commitment to maintaining a minimum average depth of 0.5m of sediment in situ 
overlying bedrock to facilitate the re-colonisation and recovery of benthic communities. In accordance with 
MMO Standard and Model Conditions for Marine Licence (MMOAGG3A) (MMO, 2014) it is proposed that 
the this  sediment coverage will measured over a 250m by 250m grid centred on 125m nodes. 
 
An increase from the standard 0.5m average minimum to a 1m average minimum sediment layer over 
bedrock is accepted. The potential impact of the scheme on subtidal sand is assessed within the ES in 
Section 8.5.2.  
 

MMO Change Required 

6.2 

The following details will be included in the conditions should a marine licence be issued, to 
ensure that the dredging does not permanently impact the features of the Goodwin Sands rMCZ 
so that the site could not be proposed for designation in the future; 

1. The license holder must ensure that upon cessation of dredging the sediment substrate 
must be of a similar grade to the conditions that existed before dredging commenced with 
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due allowance being made for natural sediment movements. A specification as to how 
this will be demonstrated must be agreed in writing with the MMO prior to any surveys or 
dredging taking place. 

2. In line with standard practice and prior to the commencement of dredging, develop a 
robust monitoring plan that uses the ‘limits of acceptable change’ methodology, which is 
undertaken throughout the lifetime of the project and feeds into an overall adaptive 
management plan. 

3. After each phase of monitoring, there will be a substantive review period. 
4. An increase the sediment capping layer from 0.5m to 1m. 
5. No dredging will occur below the levels used in the modelling study scenarios. This 

should be verified as part of the monitoring and enforcement process. 
6. Exclusion of dredging from areas of circalittoral coarse sediment. 

DHB Response 

An assessment of the potential impact of the scheme on recommended features of the Goodwin Sands 
rMCZ is provided in Section 8.5.2 of the ES. This assessment considered both the rMCZ habitat Features 
of Conservation Importance (FOCI) and broad scale habitats. No significant impacts were identified.  
 
Each of the proposed condition details above are addressed in turn below; 
 

1. DHB has made this commitment within the ES (e.g. Section 8.6), in which it states that an 
Environmental Monitoring Plan will be prepared and agreed with the MMO and will use 
Acceptable Change Limits (ACL) to ensure comparable habitat remains to allow recovery within 
natural variation.  

 
A Preliminary Environmental Monitoring Plan is currently under preparation and will be submitted 
to the MMO for review and agreement in due course. This will include a full Terms of Reference 
for the benthic monitoring surveys. 

 
 

2. DHB has made this commitment within the ES (e.g. Section 8.6), in which it states that an 
Environmental Monitoring Plan will be prepared and agreed with the MMO and will use 
Acceptable Change Limits (ACL) to ensure comparable habitat remains to allow recovery within 
natural variation.  

 
A Preliminary Environmental Monitoring Plan is currently under preparation and will be submitted 
to the MMO for review and agreement in due course. This will include a full Terms of Reference 
for the benthic monitoring surveys and a proposed approach to the timing and number of 
monitoring stages. It is acknowledged that in the situation of a departure from the agreed limits of 
acceptable change additional management measures would be required, which would be agreed 
with the MMO prior to implementation. 

 
3. The monitoring plan will include proposed review periods after monitoring. The duration of these 

reviews will be proposed within the plan for agreement with the MMO.  
 

4. An increase from a 0.5m average minimum to a 1m average minimum sediment layer over 
bedrock is accepted. In accordance with MMO Standard and Model Conditions for Marine Licence 
(MMOAGG3A) (MMO, 2014) it is proposed that this average sediment coverage will be measured 
over a 250m by 250m grid centred on 125m nodes. 
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MMO Changes Required 

7.2 

Goodwin Sands area is important for both harbour and grey seals, accounting for 19-27% and 
75% respectively, of all seals in the Greater Thames area. There must be further discussion 
around the methods of mitigation to avoid sensitive times of year such as pupping and moulting 
and discussion of other potential options such as removing aggregate earlier in the year and 
storing it on land for 2018 and 2019, or altering construction schedules, neither of which have 
been discussed in the ES. 

DHB Response 

The main period of sensitivity is the harbour seal breeding period (June and July) and the harbour seal 
moult period (August). Zoological Society of London (ZSL) surveys in August indicate that harbour seals 
are present on exposed sand banks in the Greater Thames Estuary, including Goodwin Sands, during the 
harbour seal moult period (see Section 10.4.3 of ES). 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 ZSL survey of the Greater Thames Estuary (see Section 10.4.4 of ES).  During the breeding season 
grey seals must haul-out above the high water mark and would not use the temporary exposed sand 
banks at Goodwin Sands for breeding sites.  Therefore, the main periods of sensitivity for seals at known 
seal haul-out sites at Goodwin Sands (based on data presented in Figures 10.7 and 10.9 of the ES) are 
during the harbour seal breeding and moult period (June, July and August). 
 
It is agreed that the dredger(s) would avoid known seal haul-out sites at Goodwin Sands (based on data 
presented in Figures 10.7 and 10.9 of the ES) by maintaining a minimum distance of 1km between the 
dredger(s) and the exposed sandbanks.  This 1km exclusion zone around known seal haul-out sites will 
not remain static but move relative to the area of exposed sand and will be maintained when the 
dredger(s) are undertaking dredging activity and when in transit to and from the site. Figure 7.1 of this 
document shows an indicative 1km exclusion zone in relation to exposed sand at known seal haul-out 
sites. This indicative zone is based on the extent of intertidal shown on the latest available Admiralty Chart 
(as of 22/09/16), which shows depths reduced to Chart Datum, which is approximately the level of Lowest 
Astronomical Tide (LAT)4. It is highlighted that this presents a worst case exclusion zone extent as it is 
based on LAT. In addition, the exclusion zone has been drawn from the edge of the intertidal (shown in 
green on the Admiralty Chart) not from the point locations where seals have been sighted.   
 
In addition, it is proposed that during the sensitive times of the year (June to July for the harbour seal 
breeding season and August for the harbour seal moult period) the dredger(s) would avoid known seal 
haul-out sites at Goodwin Sands (based on data presented in Figures 10.7 and 10.9 of the ES) by 
maintaining a minimum distance of 1.5km between the dredger(s) and the exposed sandbanks.  This 
seasonal 1.5km exclusion zone will not remain static but move relative to the area of exposed sand and 
will be maintained when the dredger(s) are undertaking dredging activity and when in transit to and from 
the site during June, July and August.  Figure 7.1 of this document shows an indicative 1.5km exclusion 
zone in relation to exposed sand at known seal haul-out sites. As outlined above this is based on the 
extent of intertidal shown on the latest available Admiralty Chart (as of 22/09/16), which shows depths 
reduced to Chart Datum, which is approximately the level of LAT. It is highlighted that this presents a 
worst case exclusion zone extent as it is based on LAT. In addition, the exclusion zone has been drawn 

                                                      
4 The UK Hydrographic Office defines LAT as the lowest level which can be predicted to occur under average meteorological 
conditions, and under any combination of astronomical conditions; these levels will not be reached every year. See 
http://www.ukho.gov.uk/Easytide/easytide/Support/faq.aspx 
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from the edge of the intertidal (shown in green on the Admiralty Chart) not from the point locations where 
seals have been sighted.   
 
The proposed 1.5km exclusion zone around known haul-out sites during sensitive times of the year 
(harbour seal breeding and moulting periods in June, July and August) will provide additional and effective 
mitigation for the potential disturbance of seals at known haul-out sites. 
 
The proposed 1km and 1.5km exclusion zones around exposed sand at known haul-out sites are 
significantly greater than the distances at which seals at haul-out sites have been recorded reacting to 
vessels (300m, as outlined in Section 10.5.3 of the ES).  Therefore, taking into account the proposed 
exclusion zones, the potential of disturbance to seals at known haul-out sites (based on data presented in 
Figures 10.7 and 10.9 of the ES) by the proposed dredging activity and transit of vessel to and from the 
site, is predicted to be negligible. 
 
As outlined in the ES, the main haul-out sites regularly used by seals at Goodwin Sands are located 
2.5km or more away from the proposed dredge area boundary.  The seal haul-out site located closest to 
the proposed dredge area is a small area of intertidal to the east of the proposed dredge area (see Figure 
7.1), which is infrequently exposed. The evidence for this infrequent exposure is provided in Figure 10.10 
of the ES, which illustrates the exposure hours for sandbanks in and around the proposed dredge area 
during two spring-neap tides (28 days).  This site is infrequently exposed, it does not appear to be 
regularly used as a seal haul-out site based on the data available (as outlined in Figures 10.7 and 10.9 of 
the ES seals were only recorded at the site during only one of the four ZSL surveys), and when seals were 
recorded at the site they were in low numbers (<5 individuals).  
 
Due to the infrequent exposure and small size of this intertidal area it is highly unlikely that harbour seals 
would use this site during the breeding or moulting period, therefore it has not been included within the 
1.5km exclusion area shown on Figure 7.1 and would not be subject to this temporary exclusion zone.  
 

MMO Change Required 

7.3 

Section 10.6.2. Exclusion zones are proposed of 0.5km at all times around known seal haul-outs 
and 1km during sensitive life stages. This will be changed to 1 km at all times, with the Marine 
Observer monitoring for disturbance of seals into the water, especially during sensitive times of 
the year.  

DHB Response 

As outlined in the response to Point 7.2 above, it is agreed that the dredger(s) would avoid known seal 
haul-out sites at Goodwin Sands (based on data presented in Figures 10.7 and 10.9 of the ES) by 
maintaining a minimum distance of 1km between the dredger(s) and the exposed sandbanks.  During 
sensitive times of the year (June to July for the harbour seal breeding season and August for the harbour 
seal moult period), it is proposed to increase this minimum distance to 1.5km between the dredger(s) and 
the exposed sandbanks.  These exclusion zones will not remain static but move relative to the area of 
exposed sand. 
 
The proposed exclusion zones will be maintained when the sandbanks of known seal haul-out sites are 
exposed and seals are or can haul-out at these sites. They will, therefore, not be maintained at all times 
and all tides, as the aim of the proposed exclusion zone is to mitigate any potential disturbance to seals at 
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known haul-out sites exposed as a result of the proposed dredging activity or the transit of vessels to and 
from the proposed dredge site. 
. 
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Figure 7.1  Indicative exclusion zones for seal haul out sites (based on intertidal extent at LAT) 
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for the harbour seal moult period) a minimum distance of 1.5km will be maintained between the 
dredger(s) and the exposed sandbanks when seals are hauled-out. These exclusion zones will 
not remain static but move relative to the area of exposed sand. 

 
3. A Marine Mammal Observer will be present on board the dredger(s) during the first and second 

year of extraction, with results reviewed and reported at least four weeks before phase 2 and 3 of 
dredging respectively, to inform whether the exclusion zones are sufficient to prevent disturbance 
of seals. 

 

8 Heritage 

MMO Change Required 

8.1 

Appendix 14.2, page 23, final paragraph. It must be clarified as to how information was gained 
from the report, Wessex Archaeology (2010b). East of England Designated Wrecks, Marine 
Geophysical Survey and Interpretation (Unpublished Report Reference: 71770.02) which is not 
publically accessible on the Archaeological Data Service website. 

DHB Response 

The reference in Appendix 14.1, page 23, final paragraph is to: Wessex Archaeology (2014) National 
Importance and Marine Assets – the Goodwin Sands and Farne Islands Case Studies (available at URL; 
https://content.historicengland.org.uk/images-books/publications/national-importance-and-marine-assets-
goodwin-sands-and-farne-islands-case-studies/farne-islands-goodwin-sands-marine-pilot-project-
report.pdf/). 
 
The East of England Designated Wreck report (Wessex Archaeology, 2010b) is referenced by Wessex 
Archaeology in Appendix 14.2 and brought forward to references for Appendix 14.1. 
 

MMO Change Required 

8.2 

Appendix 14.2, page 24. This states ‘The potential for preservation within the study area is 
highest where the sand is deepest’. Given the dynamic nature of the Goodwin Sands, this 
statement needs to be considered and amended, with reference made to Gregory D., 2006. 
Mapping Navigational Hazards as Areas of Maritime Archaeological Potential: The effects of 
sediment type on the preservation of archaeological materials. 

DHB Response 

 
The referenced paragraph of the ES states: 
 
The potential for preservation within the study area is highest where the sand is deepest. Within the 
proposed dredge area the geophysics data 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 6.4 (reproduced in this document 
as Figure 8.1) shows that sediment in these areas, along the edge of the bank is approximately 10 to 15m 
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with isolated 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. 
 
Figure 8.1 Isopach map of Unit 1 (recent sands) across South Goodwin Sands and South Calliper 

showing thickness in metres (Exploration survey 2015)  
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This statement in the ES reflects a greater potential for archaeological remains to be present, potentially 
buried and obscured, where there is a greater depth of sand, rather than at the edges of the bank where 
sand cover is shallower.  
 
Gregory’s (2006) report on the effects of sediment type on the preservation of archaeological materials 
acknowledges that deterioration of wooden shipwrecks is complex involving many processes, of which 
sediment type is one contributory factor. In general, archaeological materials buried within seabed 
sediments survive better than those on the seabed surface exposed to wood boring organisms and 
saprotrophic organisms (bacteria, fungi and protozoa). In terms of particle size, sediment types with a 
higher proportion of finer grained sediments (mud/silt), and a lower proportion of coarser grains (sand and 
gravel), offer the best preservation (Gregory, 2006). Finer grained materials more readily envelope and 
more easily cover (and uncover) archaeological materials and, as oxygen penetration is lower, the action 
of biological organisms is reduced.  
 
As fine sediments have unsuitable engineering properties for the DWDR scheme, the site selection 
process undertaken was carried out to target sand, comprising unconsolidated sandy sediments, the unit 
which makes up the Goodwin Sands sandbank system. On South Calliper and South Goodwin Sands, 
sediments were found to be almost exclusively sand. On average, 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). 
 
As identified by Gregory (2006), sand has a higher bearing capacity than mud/silt and coarser deposits 
are less likely, therefore, to facilitate the sinking of a vessel into the seabed where it could become 
enveloped within sediments. The active bedforms and highly mobile sediments of the Goodwin Sands, 
however, have frequently resulted in the covering and complete burial of wreck material, historically 
earning them the title of ‘ship swallower’. Wrecks encapsulated within the sand are often very well 
preserved. As the bedforms move, however, wreck material can once again become uncovered and 
exposed to erosion and biological degradation. As part of this covering and uncovering, the abrasive 
nature of the mobile sands themselves can have an erosive effect, negatively influencing the longer term 
preservation of materials, particularly organic materials such as wood. 
 
The Stirling Castle, for example, was found to be in a very good state of preservation when discovered in 
1979, having been exposed due the movement of sand, possibly for the first time since it sank in 1703 
(Wessex Archaeology, 2009). An examination of historic admiralty charts reveals how the sands have 
changed over time over the position of Stirling Castle (see Figure 8.2). The position is currently at 12.1m 
depth on the north eastern side of a depression extending into the North Sands from the south. In 1846 
the position is shown on the very edge of the North Sands, in 7 ft (c. 2.1m) on the west side of a 54 ft (c. 
16.5m) trough which divides the main ‘North Goodwin Sand’ from a narrow ridge which dries at 4 1/2 ft (c. 
1.4m) but then sharply declines down to 54 ft (c. 16.5m). This narrow ridge is all that separates this 
position from the Gull Stream to the west. By 1865 this ridge has disappeared and the bank to the east 
has moved further eastwards with the position shown in 23 ft (c. 7m). By 1915 the bank has moved back 
westwards with the position at 1 ft (0.3m) above low water. The datum for the soundings on all three of 
these charts is, “28 ft 3 inches below coping of the pier near the crane in the East Gully”, Ramsgate. 
 
In 1937 the position is shown at 5 ft (c. 1.5m), to the north of a depression extending into the bank from 
the south, similar to the current formation of the North Sands. By 1961 this depression has extended 
further northwards to encompass the position of the Stirling Castle which lies on the north eastern slope at 
c. 25 ft (c. 7.6m). To the east the sands rise to c. 4 ft (c. 1.2m), while to the west the slope continues down 
to c. 50 ft (15.24m), before rising again to c. 4 ft. The soundings for the 1937 and 1961 charts are in 
fathoms reduced to the level of mean low water springs at Dover and Ramsgate. 
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Figure 8.2 Historic admiralty charts and the position of the Stirling Castle  
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MMO Change Required 

8.3 

Appendix 14.2, Section 7.3.1, first paragraph. ‘Direct Impacts to Heritage Assets’ it is stated 
‘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.’ Given 
the definition of a heritage asset (MPS 2011 and NPPF 2012), the phrase ‘can often be’ should 
be revised to ‘are’; given that physical context is fundamental and central to the study of 
archaeological sites. This must be acknowledged. 

DHB Response 

This is acknowledged and the statement will be revised and included within the Goodwin Sands 
Aggregate Dredging: Archaeological Written Scheme of Investigation.  
 

MMO Change Required 

8.4 

Appendix 14.2, Section 7.4.3, second paragraph. ‘On Board Archaeological Monitoring’, 
regarding a ‘strategy for on board monitoring’, a workflow diagram must be included as part of 
any proposed strategic approach to support the investigation of the seabed origin of discovered 
finds deemed to be associated to a potential in situ assemblage, in a timely and effective way. 

DHB Response 

A workflow diagram specific to on board monitoring will be presented as part of the strategic approach to 
addressing discoveries, if they should occur, within the WSI. 
 

MMO Change Required 

8.5 
Section 14.6. The ES does not state clearly enough, the intention and objectives for geophysical 
monitoring programmes, their level of coverage, the periodic frequency, and what they are 
intending to observe, measure and understand. This must be provided. 

DHB Response 

The mobility of the sands across the proposed dredge area is high and heritage assets cover and uncover 
over time. The 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. Newly 
acquired data may also help to clarify the nature and extent of the existing assets identified in the ES. 
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. 
 
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. Monitoring 
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surveys will take place before and after each stage of dredging and will comprise full coverage high 
resolution multibeam bathymetry data across the area illustrated in Figure 8.3. The extent of the 
monitoring area has been established to comprise: 
 

 The proposed dredge area; 
 A 1km buffer around the proposed dredge area, which incorporates the protected area of the 

Admiral Gardner; 
 The Zone of Influence (ZOI) identified from the physical process modelling undertaken for the EIA. 

The ZOI was derived from the 10mg/l suspended sediment plume footprint and the footprint of the 
maximum extent of 2cm change in significant wave height. Changes smaller than 2cm would be 
insignificant and virtually unmeasurable in reality. The ZOI also captured the extent of predicted 
changes to tidal currents and sediment transport which were more local to the proposed dredge 
area.  

 The protected areas around Northumberland and Restoration located to the north of the ZOI. 

Further details on the monitoring specification will be submitted to the MMO within the Preliminary 
Monitoring Plan.  





 
O p e n  

 

23 September 2016 FURTHER ENVIRONMENTAL INFORMATION I&BR001D01 44  

 

MMO Change Required 

8.6 

A clear programme for non-intrusive monitoring (multibeam bathymetry and Side Scan Sonar) 
must be provided, to capture the required level of embedded mitigation for direct impacts and in-
direct effects on the South Goodwin Sands’ known and potential historic environment. This is 
also necessary given that the original area surveyed in the summer of 2015 did not include full 
coverage, inclusive of a proposed dredging area buffer.  

DHB Response 

The position of the proposed dredge area within the original exploration area is such that, while the 
proposed dredge area has full coverage sidescan sonar and multibeam bathymetry data, this is not 
inclusive of a buffer zone on all sides (see ES Volume III, Part I, Appendix 2.1, Figures 1.5 & 1.6 for extent 
of multibeam and sidescan sonar coverage respectively). Although the majority of the proposed dredge 
area is inclusive of a buffer, the southernmost edge, north eastern edge and north western edge of the 
proposed dredge area are directly adjacent to the extents of the existing geophysical survey coverage, 
although extended cross lines beyond the immediate exploration area were acquired at intervals.   
 
The pre-dredge monitoring assessment will provide full coverage of the proposed dredge area inclusive of 
a 1km buffer zone around the extent of the dredge area. This will ensure that any anomalies in close 
proximity to the proposed dredge area can be recorded and assessed.   
 

MMO Change Required 

8.7 

The area proposed for dredging has been refined to roughly one third of that originally identified 
at the Scoping stage (Royal HaskoningDHV, 2015). Whilst the MMO note that the area of 
seabed is considerably smaller in seabed extent, the implications this may have for active 
avoidance of yet unknown heritage assets that may become apparent if directly encountered 
during dredging or identified during the monitoring geophysical surveys proposed or through the 
extraction process must be assessed.  

DHB Response 

As part of the ES, DHB 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 included the exclusion of sensitive sites such 
as the Admiral Gardner. It is recognised that the proposed dredge area is now reduced in size compared 
to the initial exploration area. However, DHB has undertaken analysis of available aggregate incorporating 
the requirements for the active avoidance of both ecological and archaeological exclusion zones.   
 
Further assessment of how the changing geomorphology of the South Goodwin Sands has influenced the 
potential for archaeological material to be present within the target aggregate has identified that the 
potential for in situ heritage assets is low (see response to 8.8 below). However, in order to account for yet 
unknown heritage assets that may become apparent if directly encountered during dredging, the analysis 
allowed for two ‘simulated finds’ each with 100m radius exclusion zones. This is in addition to the two 
Archaeological Exclusion Zones (AEZs) that have previously been identified within the proposed dredge 
area. The analysis also allowed for a 25m radius buffer around six additional anomalies in consideration of 
operational requirements to ensure avoidance.  





 
O p e n  

 

23 September 2016 FURTHER ENVIRONMENTAL INFORMATION I&BR001D01 46  

 

removal of 244,060m³ of sand. Overall change in bed levels in this part of the sandbank were very small 
indicating that crest levels recovered between 1998 and 2006 (HR Wallingford, 2008). 
 
The data shows that between 1995-8 and 2006 there was an increase in bank levels over most of the area 
see Figure 8.4 below (from HR Wallingford, 2008).  
 
Figure 8 4 Difference in bathymetry between 1995-8 and 2006 (HR Wallingford, 2008)  

  
 
A change in the general morphology was observed with the bank becoming higher and developing steeper 
sides. Although the morphology of the bank is changing, the volume remains at, or near to, a constant 
amount. There were a number of areas where levels have dropped, the most significant of which is along 
the eastern side where there was a lowering of up to 15m, indicating that the bank has either eroded or 
retreated landward. This may offer additional support to the suggestion above that the bank is moving 
westwards (Wessex Archaeology, 2013) and is in line with the a north west migration of the bank 
demonstrated by Port of London Authority (2007) and HR Wallingford (2007). 
 
The changes between 1986-8 and 1995-8 also show an increase in height in the crest in Area 342 which 
may reflect dredging which took place in the 1980s in this area (HR Wallingford, 2008). Small areas of 
lowering of the bed level either side of the area may indicate a transfer of sand into the depression. The 
eastern area of lowering is also observed and it is suggested that this may be the result of the formation of 
a “valley” across the crest of the South Goodwin Sands that may in the future become a tidal channel.  
 
Figure 8.1 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.  
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Figures 8.5a to 8.5e show how the historic admiralty charts demonstrate geomorphological changes 
within the proposed dredge area between 1846 and 2013.  
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Figure 8.5a Proposed dredge area on historic chart (1846)
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Figure 8.5b Proposed dredge area on historic charts (1865 and 1915)  
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8.5e Proposed dredge area on historic charts (1999 and 2013)
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In order to facilitate consideration of how the bank has changed, discussion is divided into four 
geographical areas:  
 

 Trinity Bay and Kellet Gut including the position of aircraft c. 700m to the north of the proposed 
dredge area;  

 Northern section of the proposed dredge area;  
 Mid-section of the proposed dredge area including the site of the Admiral Gardner and the 

positions of anomalies 7006, 7008 and 7008; 
 Southern section of the proposed dredge area including the site of the Britannia and the positions 

of anomalies 7000, 7001, 7002 and 7003. 

Although the design of the dredging plans is on-going and the precise dredging depths within the 
proposed dredge area are not yet known, the discussion below considers the two dredge scenarios that 
were adopted for the numerical modelling studies for coastal processes and hydrodynamics presented in 
the ES (Volume II, Section 6.4). This is in recognition of MMO Point 3.3 within this document above, 
which states that a licence issued for this scheme would restrict dredging to these depths; 
 

 Scenario 1 – dredging to a depth of 1.12m across the full proposed dredge area; and 
 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. 

Using these scenarios, the potential for archaeological material to be present within the target aggregate 
has been further assessed. The maximum dredge depth for consideration is 1.95m. Based upon the 
charted geomorphological changes across the proposed dredge area, the review demonstrates low 
potential for in situ wrecks and aircraft across the majority of the area due to significant levels of accretion 
in recent years. Two areas are at water depths greater today than in 1846, which indicates a lowering of 
the bank or sediment erosion and provides greater confidence that any archaeological material would 
have been identified through geophysical assessment.  
 
Trinity Bay and Kellet Gut 
 
Kellet Gut is absent from the 1846 chart with the Trinity Bay anchorage located to the north between the 
proposed dredge area and the south western edge of the North Sands, where the Northumberland and 
Restoration are now known to be present. A trough between the South and North sands is charted c. 3.5 
km to the north east of the proposed dredge area, described on the chart, “This Swatchway has 
undergone much alteration, and is stated to be practically blocked up”. This ‘Swatchway’ is absent from 
the 1865 chart with sand charted 1 to 2 ft (c. 0.3 to 0.6m) above the datum with the North and South 
sands effectively joined along this eastern edge and Trinity Bay marked further towards the north east. 
Kellet Gut is also absent from the 1915 chart. 
 
By 1937 Kellet Gut is marked as a significant feature separating the north and south sands and leading in 
to Trinity Bay from the north east. It is also of note that at the northern end of Kellet Gut the location of a 
wreck is marked c. 400m from the location of the Rooswijk which, on the previous three charts, coincides 
with the former position of the eastern edge of the bank. The Rooswijk was presumably covered by sand 
before this time.  
 
It is also around this time that the aircraft recorded c. 700m to the north of the proposed dredge area are 
presumed to have been lost during the Second World War. On the 1937 chart the location is shown in a 
depression at 7 fathoms (42 ft, c. 12.8m) separated by a ridge of sand from the south western end of 
Kellet Gut.  
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Southern Section  
 
In 1846 the very southern tip of the proposed dredge area extends southwards from the base of the 
western slope to 65 ft (c. 19.8m) water depth, directly westwards of the South Sand Head. On the 1865 
chart, as the bank moved eastwards, the whole southern section of the area is located off the western 
edge to a maximum 72 ft (c. 21.9m) water depth with the South Sand Head now to the south of the area. 
By the 1915 chart the bank has again moved eastwards although the South Sand Head has moved even 
further to the south. The area remains off the edge of the bank in 1937 as the bank moves further south 
and to the east and by 1961 is located in 78 ft (c. 23.8m). This remains consistent from 1973 to 1982 and 
1999. In 2013, as the bank has moved to the west, the majority of the area is now located above the 20m 
depth contour indicating an increase in sand cover of a minimum of 1m. The very southern corner of the 
area, however, has increased to 23m and is located off the edge of the bank.  
 
The geophysical anomalies identified in this section are located below the 20m depth contour where the 
sand cover appears to have changed little from 1999 to 2013. Although the archaeological interest of the 
possible cable, 7003, is expected to be low, the potential for 7000, 7001 and 7002 to represent 
archaeological material cannot be discounted. The water depths here are greater than indicated by the 
1846 chart, which may suggest these anomalies represent material that was buried at this time and is now 
partially exposed following a reduction in the depth of sand coverage.  The position of 7000, for example, 
lies 250m to the north of the recorded position of the Britannia and could be related to the wreck, which 
lies outside the coverage of the 2015 geophysical survey. However, the depth of sand in this area is 
recorded at between 0 and 2m which, as discussed in response to Point 8.2, reduces the potential for 
preservation of archaeological material. 
 
At the southernmost point of the dredge area, along with the south west corner of the northern section, 
(where the admiralty charts indicate that sand coverage is now lower than in 1846) there is a greater 
potential for archaeological material to be exposed. As outlined above, however, this corresponds to an 
area where sand coverage is lowest and the potential for the preservation of in situ wreck or aircraft 
remains is reduced. The reduction in sand levels also provides greater confidence that any archaeological 
material at these locations would have been captured and identified through assessment of the 
geophysical survey data, as indicated by the identification of 7000, 7001 and 7002. 

9 Monitoring and Mitigation 

MMO Change Required 

9.1 
It is indicated that a monitoring plan will be deferred until a licence has been issued. A monitoring 
plan will need to be agreed with the MMO prior to the issue of a marine licence. 

DHB Response 

A Preliminary Monitoring Plan, which describes the methods and scope of coastal process, benthic 
ecology, marine mammal and heritage/archaeological monitoring for review and agreement with the MMO 
is currently under preparation and will be submitted to the MMO in due course.  
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MMO Change Required 

9.2 
The monitoring plan must use the ‘limits of acceptable change’ methodology adopted by the 
wider marine aggregate industry as defined by Cooper (2012). 

DHB Response 

DHB has made this commitment within the ES (e.g. Section 8.6).  
 
A Preliminary Monitoring Plan is currently under preparation and will be submitted to the MMO for review 
and agreement in due course. This will include a full Terms of Reference for the benthic monitoring 
surveys. 

MMO Change Required 

9.3 

It is proposed that seabed monitoring/surveys will be undertaken after the cessation of dredging, 
in Phase 3. Monitoring/survey work needs to occur throughout the life of the project to ensure 
that any adverse impacts are observed early and in time for adaptive management or mitigation 
to be employed. Monitoring should occur after Phase1 or potentially Phase 2. The decision on 
when the next survey should occur will depend on the quantities likely to be removed in each 
phase and agreed as part of a monitoring plan.  

DHB Response 

The Preliminary Monitoring Plan is currently under preparation and will be submitted to the MMO for 
review and agreement in due course. This will include a proposed approach regarding the timing and 
number of monitoring phases considered appropriate for the proposed three year scheme, together with a 
supporting rationale.  
 

10 Cumulative Impacts  

MMO Change Required 

10.1 

Section 17. The cumulative impact assessment only considers plans or project within the 
planning system (i.e. the local authority or MMO public register) when assessing the cumulative 
impacts to environmental receptors. It does not consider how pressures induced by dredging 
could combine with those of commercial fishing, which must be included in the assessment. 
Fishing should not be considered part of the environmental baseline and if a habitat/area of 
seabed is experiencing stress as a result of fishing then the cumulative impact  assessment must 
consider if and how the project could exacerbate or worsen those levels of stress.  

It is acknowledge that there is very little fishing activity taking place in the dredge area, as 
evidenced by the data presented in the ES. However, it should be considered to ensure a robust 
cumulative impact assessment has been undertaken. 
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11 Ornithology 

MMO Observation 

11.1 
The correct bird species and sites have been scoped into the ES and the correct impacts and 
pressures have been assessed. 

DHB Response 

Noted.  
 

12 Public Representations 

MMO 

12.1 
The MMO is currently reviewing the representations received through the public consultation. 
Should we require any additional information above that detailed in this response, we will contact 
you separately. 

DHB Response 

Noted.  
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Conclusions  

The MMO requested further information from Dover Harbour Board (DHB) in support of the Goodwin 
Sands Aggregate Dredging Scheme Marine Licence Application (MLA) (MLA/2016/00227).  
 
This report provides responses to the MMO comments and requests for further information, including in 
relation to the scheme design, coastal processes, benthic ecology, fish and shellfish, nature conservation, 
marine mammals, heritage, monitoring and mitigation, cumulative impacts and ornithology.  
 
In some cases further information has been provided and the influence of this further information on the 
impact assessment presented within the ES has been assessed. No changes to the residual impacts 
assessed and presented within the ES have resulted from this assessment.  
 
 
 
 
 
  








