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1 Introduction 
Harwich Haven Authority (HHA), in its role as Statutory Harbour Authority (SHA) for Harwich Haven, is 
proposing a capital dredge and disposal campaign to deepen the approach channel to Harwich Haven (the 
“Proposed Scheme”).  During the campaign, the channel will be dredged to a new permitted depth of either 
-15.5m CD or -16.0m CD, plus over-dredge.  Dredged material will be disposed of at Inner Gabbard East 
(IGE) offshore disposal site (TH056). 
 
Simultaneously, HHA is seeking an expansion to IGE, from its current configuration of 0.62km2 to an area 
of 2.6km2 as under the disposal site’s current configuration it would have insufficient capacity to accept the 
volume of material to be removed during the proposed capital dredge (a maximum of 23.5 million cubic 
metres, based on a dredge to -16.0m CD plus over-dredge). 
 
An Environmental Statement (ES) for the Proposed Scheme was submitted to the Marine Management 
Organisation (MMO) in August 2019.  At the same time, a Supplementary Environmental Information (SEI) 
Report was submitted to the MMO, providing the MMO and Cefas with additional information to support the 
expansion of IGE. 
 
Following technical review, the ES and SEI Report were sent out for Public and Stakeholder Consultation 
on the 8th October 2019.  The MMO provided feedback from the consultation process on 19th December 
2019; this feedback raised a number of queries for which a Request for Information (RfI) has been issued. 

2 Purpose of this document 
This document provides the applicant responses to the queries raised in the RfI.  Where appropriate, further 
information has been provided and locations within the ES where requested information can be found have 
been signposted. 
 
The table in the following section sets out the responses to each of the individual queries raised in the RfI.  
Where additional information is available to support the response, either within the ES or as an Appendix to 
this document, it has been signposted in the table. 
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3 Responses to RfI 
Table 1 sets out the responses to each of the comments contained within the RfI. 
 

Table 1  Responses to MMO RfI 

 MMO Comment (Change Required) Response 

1.1 Figures 7.38a and 7.38b do not seem to exist.  Figure 7.38 
is a graph.  Can you please clarify if this is an error? 

Due to the late omission of a figure from the ES, some of the referencing to figures in 
Section 7 Coastal Processes and Hydrodynamics is incorrect.  See Appendix A1 
to this document for a list of errata. 

1.2 Figure 7.36 does not seem to correlate with the description 
in the text.  Can you please confirm if the figure is missing? 

Due to the late omission of a figure from the ES, some of the referencing to figures in 
Section 7 Coastal Processes and Hydrodynamics is incorrect.  See Appendix A1 
to this document for a list of errata. 

1.3 Can you please provide further clarification on the expected 
conversion of 1.9 ha of intertidal habitat to subtidal within 
the Stour and Orwell estuaries, specifically: 
a. What is meant by the terms “theoretical/notional 

change/conversion of habitat” as used throughout the 
document?  It is the MMO’s view that a change from 
intertidal to shallow subtidal represents a loss of 
habitat, particularly in an estuary designated for the 
protection of over-wintering birds which rely primarily on 
intertidal habitats to feed. 

b. Can the applicant provide confidence levels for this 
expected loss of 1.9ha?  How has such a precise figure 
been calculated? 

c. What is meant by the term ‘intertidal’?  Does this 
include saltmarshes? 

Appendix A2 provides further detailed information relating to intertidal habitat change 
in the Stour and Orwell Estuaries. 
a) Further discussion of this potential effect is provided in Appendix A2. 
b) The calculation of change in intertidal area has been described in Section 4.4 of 

Appendix A2 to this document. 
c) The morphological modelling undertaken has predicted changes to both mudflat 

and saltmarsh that arise from the proposed deepening.  The modelling found that 
there would be negligible change to saltmarsh morphology, as described in 
Section 3 of Appendix A2. 

d) The implications of changes to the erosion/accretion rate on intertidal area is 
described in Section 3 of Appendix A2. 
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 MMO Comment (Change Required) Response 

d. How is this loss of intertidal habitat related to 
accretion/erosion rates? 

 
Historically, the Stour / Orwell estuary system has 
experienced a loss of intertidal area.  Therefore, the stated 
accretion of intertidal habitats needs further clarification.  
There is no recognition that different intertidal habitats 
provide different supporting function, i.e. although intertidal 
habitat may continue to increase generally, albeit at a 
slower rate, one would expect that any maintenance dredge 
over the lifetime of this project would continue to impact on 
the intertidal mud habitat. 

1.4 It is difficult to determine the reasoning as to why several 
different worst-case scenarios (WCS) have been utilised to 
inform the ES and SEI.  Table 2.3 [of the ES] does not set 
out clearly which scenarios relate to which potential 
impacts.  Why does one WCS not apply across both 
projects and applications as the impacts will be shared 
across both the channel deepening and the expansion of 
IGE? 

The worst-case scenario for the construction phase (regardless of receptor) is a total 
dredge to -16.3m CD (inclusive of 0.3m over-dredge), constituting the removal of c. 
23.5 million cubic metres (Mm3) of capital dredge material, undertaken by up to three 
dredgers simultaneously.  This is considered to be worst case for all topics considered 
since the magnitude of effects are (in all cases) greater for the -16.3m CD dredge than 
the -15.8m CD dredge and the use of three dredgers is likely to be more disruptive 
than the use of one or two, albeit over a shorter period of time.  The use of TSHD is 
considered the worst case in terms of dredge methodology, since resulting dredge 
plumes and noise emissions are considered to be greater than when using backhoe 
methods.  In the SEI the worst-case scenario assumes that vessel hoppers of 8,000m3 
are discharged into the water column at the Inner Gabbard East (IGE) disposal site. 
 
In terms of the six dredge scenarios modelled for sediment plume dispersion and 
deposition (described in Section 7.3.3 of the ES), the worst-case scenario during the 
construction phase is dependent on the receptor.  For example, Scenario 1 is more 
appropriate when considering sensitive receptors within the Stour and Orwell since 
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 MMO Comment (Change Required) Response 

this scenario considers dredging within the harbour area, while more widespread 
impacts on the wider study area may be more likely to be affected under scenario 4, 
which has a wider footprint.  In the SEI, Scenarios 1 and 2 are considered since these 
are the only scenarios that consider disposal exclusively at IGE.  Assessments of 
operational impacts, regardless of receptor, take into account Scenario 6 since this is 
the only scenario modelled solely for maintenance activities. 

1.5 When calculating the footprint of the activity, do the values 
provided represent only the physical area of the dredge 
track, or is “1.5 times the dredge area” used? 

The WFD assessment has been amended to incorporate 1.5 times the dredge area 
and appended to this document (Appendix A3).  The conclusions of the WFD 
assessment remain the same (i.e. there are expected to be no adverse effects on the 
status of any water bodies). 

1.6 All freshwater bodies were screened out of assessment as 
the sediment plume suspended by dredging is unlikely to 
reach these fresh waters.  However, was a consideration 
made as to the potential impacts on the fish WFD element 
in nearby fresh water bodies?  That is, is there potential for 
migratory species within transitional waters travelling to (or 
from) fresh waters to be impacted by activities within these 
transitional waters. 

The scoping assessment was carried out on those water bodies where the activities are 
taking place.  Should the potential for an effect within the directly affected water bodies 
have been identified, the potential for effects on adjoining water bodies would be 
assessed at that point. If no pathway exists, or the pathway and consequential effect 
are very small then there can be no significant impact on the water body or any 
adjoining water bodies.  As such the freshwater bodies were not screened in to the 
scoping assessment.  No potential for effects on migratory fish within the directly 
impacted transitional water bodies was identified.  Therefore, there is no pathway for 
effect on migratory fish within the adjoining freshwater bodies. 

1.7 It is asserted (pgs. 9-19) that release of sediment-bound 
chemicals will potentially cause exceedances of 
contaminants, but that these will be unlikely to impact.  
Could more information please be provided?  What 
chemicals are likely to be released and at what 
concentrations?  If this is provided elsewhere in the ES 
document, please could the text in Section 9 point the 
reader to that information? 

Section 8.4.2 of the ES describes the marine sediment quality, including contaminant 
concentrations.  Additionally, Appendix D to the ES and Appendix A4 to this 
document presents data from sediment sampling in 2013 and 2019 (Appendix A4 is a 
summary of the 2019 sampling that hadn’t been included in Appendix D to the ES).  
Impacts of the chemical contamination being released in suspended sediment are 
described in the ES in Section 8.5. 
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1.8 It is indicated in the ES that backhoe dredging may need to 
be used.  However, given that most of the material is hard 
clay it is likely that backhoe dredging will be required.  The 
text in the ES should be updated to reflect this. 

Modern TSHDs are capable of dredging hard/stiff clays; as such, backhoe dredging 
(BHD) would only be used in limited circumstances, as indicated in the ES.  
Regardless, use of BHD is not the worst-case scenario with regard to generation of 
sediment plumes; therefore the worst-case scenario presented in the ES (predominant 
use of TSHD) is considered to remain valid. 

1.9 It is indicated that suspended sediment concentration 
(SSC) increases are within the natural variability seen at the 
site by using storms as upper end.  Whilst this may be true, 
the duration of the dredging campaign is significantly longer 
than a storm.  The ES should state that SSC would be at 
the higher end of the scale for a prolonged period i.e. the 
period of the dredging campaign. 

It is noted that storm-induced increases in SSC are likely to be of shorter duration than 
the dredging campaign.  However, while peak depth-averaged SSC during the 
campaign is comparable to the levels observed during storm events, the mean depth-
averaged SSC (which as described in Section 8.5.1 of the ES is more representative 
of the longer term) is less than 50mg/l above baseline across the entire study area; 
peak figures for SSC would only be short term. 

1.10 Page 8-37.  The assessment of the peak figures of SSC 
change within shellfish waters as negligible seems 
optimistic.  The statement on shellfish waters impact should 
be clarified. 

Under the sub-heading “Potential impacts on shellfish waters as a result of dredging 
and disposal” (page 8-37), there is no assessment of the peak SSC within Shellfish 
Waters since, as stated, “mean predicted depth averaged concentrations take into 
account temporal variations and are considered to be more representative of the 
longer-term effect”.  The assessment of the mean figures was considered negligible 
since under all modelling scenarios there is no exceedance of the minimum SSC 
increase threshold of 10mg/l. 
 
As described in Table 8.10 of the ES, baseline SSC around Walton Backwaters and 
Outer Thames is generally between 60 and 250 mg/l during springs (depending on 
depth) but can on occasion exceed 300mg/l or even 400mg/l during strong winds.  
Peak predicted increases in SSC within the Shellfish Waters are in the range of 10 – 
100mg/l on baseline, most likely during spring floods and ebbs and, as such, lie well 
within the recorded range of natural variability within the area and are therefore 
unlikely to have a significant impact.  However, it should be noted that these peaks 
may occur throughout the duration of the capital dredge regime (and may therefore 



 
P r o j e c t  r e l a t e d  

 

12 February 2020 RFI RESPONSE DOCUMENT PB1184-RHD-ZZ-XX-RP-Z-0001 8  

 

 MMO Comment (Change Required) Response 

occur more frequently than storm events that similarly result in SSC uplifts).  Upon 
completion of the dredge campaign the baseline would be restored. 

1.11 A summary table of sediment samples vs standards clearly 
showing exceedances should be provided. 

Appendix D of the ES provides the full results of sediment sampling that was 
undertaken in 2013 and 2019.  The tables that present information for 2013 highlight 
instances where Cefas action levels are exceeded.  A similarly highlighted table for 
sediment samples taken in 2019 is appended to this document (Appendix A4). 

1.12 Clarification needs to be provided on the past monitoring of 
the dredging activities at the site and what is proposed for 
future monitoring. 

The previous Channel Dredge project (1998 – 2000) led to a Mitigation and Monitoring 
Agreement with Natural England and Defra.  It required a range of monitoring 
including benthic surveys, annual over-wintering low water bird counts, a range of 
fisheries studies, and a five-year rolling programme of estuary-wide hydrographic, 
LiDAR and aerial photographic surveys.  This monitoring was reported to Defra via a 
Regulators Group.  The monitoring was required to continue for at least 10 years, or 
until the impacts on the estuary were clear.  In 2015, the Regulators agreed with the 
Authority that the monitoring requirements had been completed and could be ceased. 
 
In practice, the Authority decided to revise and continue a programme of monitoring 
for its own purposes.  The benthic and bird count surveys have been moved to three-
yearly and the hydrographic, photographic and LiDAR surveys, to a six year repeat, to 
align with the benthic surveys.  The Authority is happy to discuss this further if required 
but believes that this would be an appropriate monitoring regime following the channel 
dredging. 

2.1 Section 6.3, Table 6.2.  Given the connectivity discussed in 
the marine mammal chapter of the area of works with SACs 
designated for seals, can you please confirm why have 
these SACs not been screened into the EIA and HRA due 
to the highly mobile nature of seals?  These sites are the 
Wash and North Norfolk Coast SAC for harbour seal and 
the Humber Estuary SAC for grey seal. 

In consultation with Natural England and the Marine Management Organisation, the 
sites to be screened into the Habitats Regulation Assessment were agreed at the 
screening stage of the project; in 2014.  This agreed list of designated sites to be 
screened in for further assessment did not include The Wash and North Norfolk Coast 
SAC or the Humber Estuary SAC.  
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2.2 Further information is required to clarify the overall impact 
on foraging habitat for interest features of the Stour and 
Orwell Estuaries SPA and Ramsar site and the Hamford 
Water SPA and Ramsar site, and how such impacts will be 
mitigated. 

Further information on potential changes in intertidal habitat extent and exposure in 
the Stour and Orwell Estuaries and Hamford Water, and how this may affect the 
foraging of SPA features, is provided in Appendix A2. 

3.1 Section 7.2.11.  Can more clarity be provided about rates 
of accretion and erosion within the estuaries?  Why have 
intertidal and subtidal accretion rate been combined? 

MMO comments 3.1 to 3.5 are addressed in Appendix A2 to this document, which 
provides information on historical morphological change in the estuaries (incorporating 
the sediment recycling strategy), the prediction of changes in accretion and erosion 
rates and the prediction of changes to water levels. 3.2 Section 7.2.11.  Although the modelling suggests that the 

estuaries are accreting, what are the uncertainties around 
this and have other sources of evidence been considered?  
Have different types of intertidal habitat been taken into 
consideration? 

3.3 Section 7.2.11.  The 1999 / 2000 approach channel had 
significant mitigation associated with it to retain sediment 
within the estuarine system.  Is this current trend of an 
increase in intertidal area due to these mitigation 
measures?  This is not very clear within the text.  Which 
intertidal habitats have increased? 

3.4 Section 7.2.11.  Will maintenance dredged sediment be 
disposed of offshore or will the sediment “recharge” that 
has been undertaken be continued?  This is unclear 
throughout the text. 
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3.5 Section 7.2.11.  If these measures cease and this 
proposed capital dredge is allowed will this trend of 
accretion be reversed? 

3.6 Section 7.2.11.  This section states that there is a separate 
Orwell estuary dredge associated with Ipswich Port.  Can 
you please confirm that this and any other potential ongoing 
maintenance dredges have been considered alongside the 
19% increase in maintenance dredging associated with this 
proposal?  Have the monitoring conclusions of the Orwell 
dredge been considered? 

The Ipswich dredge (25,000-30,000m3 per year) represents approximately 1% of the 
overall yearly maintenance dredging by HHA, and material is kept within the system by 
being disposed of in the lower half of the Orwell (upstream of Collimer Point).  As 
such, it is considered to be insignificant in terms of the proposed deepening and 
Harwich’s annual maintenance requirements. 

3.7 Section 7.4.3.  There is seemingly no consideration of the 
loss of intertidal to increasingly dry habitats associated with 
a lowering of the overall tidal peak by nearly 10mm (Figure 
7.19).  The text suggests that due to the estuary shape at 
spring tides there will be minimal changes in tidal coverage, 
but could you please confirm whether this is true for neap 
tides also?  If certain areas will not be covered by the tide 
and there is an associated loss of intertidal food. 

On Page 7-50 of the ES it states:  
“It is only the change in low water levels that is important for calculating the changes in 
intertidal area as in the Stour and Orwell estuaries the wetted perimeter at high water 
usually corresponds to a near-vertical interface. A small change in high water level (of 
the order of millimetres) will not, therefore, change the wetted perimeter significantly, 
and so the upper limit of the intertidal profile does not change." 
 
On Page 7-48 ('Effect of channel deepening on tidal range') it is stated: 
"As the effect [of the -16m channel deepening scenario] is one of change to bed 
friction, for neap tides when currents are lower, smaller effects would be expected. For 
the spring tide conditions plotted, the predicted change to tidal range is less than 0.3% 
of the spring tide range (3.6 m at Harwich), hence a very small effect. The model 
results are quoted to the nearest mm (this is a level to which it is considered the model 
is able to predict changes in water level associated with the dredging with reasonable 
accuracy)." 
 
Further information on changes in intertidal area due to changes in tidal water levels is 
presented in Section 4 of Appendix A2 to this document. 
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3.8 The proposed channel deepening has potential to reduce 
the stability of existing soil retaining structures between 
Landguard Point and Landguard Fort at the northern 
estuary approach.  The impact of the proposed channel 
deepening on these structures should be assessed within 
the ES. 

ES Section 7.2.3: 
“The outflow from the harbour initially heads eastwards in the inner part of the channel 
then eventually curves to the north-east to align with the predominant flows in the 
offshore area. The outflow causes a slow anticlockwise rotating eddy to the north of 
the channel offshore of Landguard Point.” 
 
 
ES Section 7.4.3 
Effect of the channel deepening on tidal currents: "Figure 7.19 and Figure 7.20 [of the 
ES] show the effect of the two options for channel deepening on peak ebb tidal 
currents for the whole dredged area.  A very detailed set of colour thresholds 
(increments of 0.02 m/s) were required to show any effect of the works.  Two areas of 
effect are shown – in the harbour and at the bend in the outer approach channel.  In 
the harbour the increased cross-sectional area associated with the deepening leads to 
generally reduced currents, particularly off Harwich and around Landguard Point.  A 
small area of speed increase is shown east of Landguard suggesting the ebb tide 
eddy structure in this area has been slightly moved by the deepening.  At the bend in 
the outer reaches of the approach channel an area of slight speed reduction is shown.  
The pattern of effect shown for the -16 m CD channel is consistent with that predicted 
for the -15.5 m CD case, though with a greater magnitude of change.  The deeper 
channel is shown to alter the ebb tide eddy at Landguard Point resulting in a small 
area of current increases up 0.08 m/s. 
 
“The equivalent current differences are shown for peak flood tide in Figure 7.21 and 
Figure 7.22. The same areas of changed currents are predicted as for the peak ebb 
tide results although the magnitude of predicted changes are generally smaller 
associated with the lower currents occurring at peak flood tide.  As for the peak ebb 
case the -16 m CD channel has a similar, though slightly enhanced effect to the -15.5 
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m CD channel.  The flood tide eddy at Landguard is again slightly altered resulting in a 
local area of current reduction of up to 0.08 m/s”. 
 
7.4.11: Summary of potential changes during operation: 
"Changes to the currents in the harbour and at the bend in the outer approach channel 
are predicted as a result of the proposed works.  In the harbour the increased cross-
sectional area associated with the deepening leads to generally reduced currents 
particularly around off Harwich and Landguard Point.  A small area of speed increase 
is shown east of Landguard suggesting the ebb tide eddy structure in this area has 
been slightly moved by the deepening.  At the bend in the outer reaches of the 
approach channel an area of slight speed reduction is predicted. 
 
“No adverse impacts upon the shoreline between Landguard Fort and Landguard 
Point are therefore predicted due to changes in estuary morphology or hydrodynamic 
regime post-channel deepening." 

3.9 The increased volume of sand required to be removed by 
the proposed channel deepening has potential to cause a 
negative impact on beaches over the southern Felixstowe 
frontage in that it will permanently remove material that may 
otherwise circulate in a system that has potential for 
sediment exchange to and from the Shoreline.  This loss to 
the nearshore system may accumulate overtime to become 
significant and reduce beach volumes.  This risk should be 
assessed within the ES. 

This has been covered in the coastal processes section of the ES. 
 
ES Section 7.2.8 Bedload Sediment Transport: 
“At the coast to the north of the Harwich Haven approach channel, the beaches are 
composed mainly of shingle (i.e. a gravel and sand mixture) with varying proportions 
of gravel and sand, (Posford Haskoning, 2003a).  These beaches are protected and 
stabilised by a series of groynes.  Longshore sediment transport is to the south from 
Cobbolds Point to Landguard Point until it meets the strong ebb currents emerging 
from the Stour and Orwell estuaries.  Some shingle is transported around Landguard 
Point, and during severe storms, wave action drives this sediment into the harbour. 
 
“It is believed that coarser sand is transported along the seabed offshore from 
Landguard Point to Cork Sands [see Figure 1.2 of the ES for location], where 
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quantities of sediment are either temporarily stored before being transported further 
offshore in a north-easterly direction or caught up in the clockwise circulation system 
around Cork Sands. 
 
“The channel deepening project will require the removal predominantly of stiff clays, in 
addition to sand, gravel and silts.  Significant work has been undertaken by HR 
Wallingford to characterise areas of sand within the channel environs, to predict 
potential infill rates to the deepened channel.  Section 3.1:  To the north of the 
channel, there is a patchy and generally thin covering of sand overlying a gravel 
substrate. To the south of the channel, this inshore area consists mainly of mud and 
gravel, with little sand.  From the Cork Sand eastwards, the bed becomes more sandy 
and, as with the area north of the channel, there is a substantial proportion of gravel.  
To the south of the region, the sand gives way to areas of clay, bedrock and gravel”. 
 
Section 7.4.6: Sand transport and outer channel infill: 
“The change in sandy infill following dredging of the approach channel to -16 m CD is 
predicted to be an increase in the rate of infill of around 130,000 m3/yr (Table 7.10 of 
the ES).  This increase arises because of a small increase (around 30,000 m3/yr) in 
the trapping of sediment in the channel and a larger amount (100,000 m3/yr) of 
maintenance in areas (mostly in the extended section of the outer channel) which 
previously did not require dredging but will do so following the deepening due to the 
greater declared depth. 
 
The overall predicted increase in sandy infill is quite small in comparison to the 
simulated fluxes of sand in the area so any effects of this increase on the morphology 
of nearby areas of sandy bed will be minor”. 

4.1 Section 8.4.3.  Table 8.10 describes a desk study of the 
concentrations of suspended solids in the study area.  Can 
any distinction be made between the SSC at specific times 

Table 8.10 of the ES describes SSC monitoring from the study area in 1993, 1994, 
1996 and 2012, including the time of year in which the surveys were undertaken.  
Furthermore, as described in Section 7.2.10 of the ES, SSC at five sites near TH027 
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of year and is there any more recent site-specific data to 
draw upon? 

were recorded in 2016 and reported to the regulators as part of disposal site 
monitoring.  While baseline levels do tend to vary depending on tides and weather 
conditions, it is safe to assume that storm events and heavy weather, and therefore 
periods of the highest recorded SSC of 300-400mg/l or above, are more likely to occur 
during winter months.  There is, therefore, good background knowledge of SSC in the 
overall study area, though there is no other recent data available. 

4.2 Section 8.6.  Potential Impacts during Operational Phase – 
Again is there any distinction between different SSC at 
different times of year? Is there a specific time of year when 
the dredging will take place? This will help determine what 
potential receptors within the designated sites could be 
interacted with. 

See response to MMO Comment 4.1. 
 
Maintenance dredging in the harbour will be undertaken year-round; however, 
maintenance dredging in the outer channel is more constrained by seasonal weather 
conditions and, as described in Section 2.4.1 of the ES, will be likely to be undertaken 
over the course of one or two campaigns per year – these clearly would not be 
undertaken during winter months. 

4.3 It must be clarified why no further sediment sampling data 
been collected within the IGE disposal site since 2003. 

Section 4.6.1 of the ES refers to consultation with the MMO and Cefas in 2018 in 
which it was agreed that no additional sampling and analysis was required at the IGE 
site as “Given the depth of the disposal site and location (far offshore) it is unlikely that 
the chemical composition of the sediments will have significantly changed.”  The pre-
app sampling response schedule issued by the MMO (SAM/2018/00063) is appended 
to this document (Appendix A5); paragraph 2.3 of the response schedule provides 
the MMO advice on sampling within the disposal site. 

4.4 DBT, Dieldrin and MBT have not been analysed in samples.  
Can you please confirm why DBT, Dieldrin and MBT were 
omitted? 

As described in Section 4.6.1 of the ES, MMO and Cefas provided a sampling plan in 
2018 detailing the determinands for the sediment samples taken in 2019.  The 
sampling plan is appended to this document (Appendix A5). 

4.5 Page 8-15.  Trace metal concentrations.  Averaging the 
results may have underrepresented the exceedances 

Appendix D of the ES and Appendix A4 of this document provides the full results of 
sediment sampling that was undertaken in 2013 and 2019.  The tables that present 
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above thresholds.  For example, the text states “Nickel 
concentration averaged 21.7 mg/kg (with a maximum of 
31.3 mg/kg at TP1) compared to an AL1 of 20 mg/kg”. 
It is unclear from this statement that 68% of the Nickel 
concentrations were higher than the AL1 standard.  This is 
also similar for Chromium where 72% of the samples 
exceeded AL1. Please provide more detailed analysis on 
the exceedance of standards rather than simply stating the 
averages. 

information for 2013 highlight instances where Cefas action levels are exceeded.  A 
similarly highlighted table for sediment samples taken in 2019 is appended to this 
document. 
 
The average concentrations of trace metals presented in the ES for the 2019 surface 
samples illustrate the fact that, where exceedances of action levels exist, they are of 
minor magnitude.  See the appendix to this document for further analysis of the 
sediment chemistry. 
 
At most of the surface sample sites (2019), concentrations of arsenic, cadmium, 
copper, mercury, lead and zinc were below Cefas action level 1.  Where there were 
isolated exceedances, such exceedances were marginally above AL1 and far below 
AL2, as indicated in the table. 
 
Most sites saw AL1 exceedances in concentrations of chromium and nickel, 
particularly at sites near to the harbour, but all were far below AL2; maximum nickel 
concentration was 31.3mg/l (compared to AL1 of 20mg/l and AL2 of 200mg/l) and 
maximum chromium concentration was 65.1mg/l (compared to AL1 of 40mg/l and AL2 
of 400mg/l)." 

4.6 Page 8-16.  The statement “Based on the sampling from 
2013 and 2019, there are unlikely to be any metal 
contaminant concentrations which would preclude the 
material from being disposed of at sea and the material is 
considered to be relatively low risk in terms of potential 
harm to the aquatic environment (ecology and water 
quality)” seems overly optimistic given the volume of 
material being dredged.  The statement should be re-
worded and include reference to the size of the proposed 

The sediment sampling results from 2013 and 2019 provided in Appendix D of the ES 
and Appendix A4 of this document indicate that any surface and subsurface trace 
metal concentrations are, at worst, marginally above AL1, aside from an isolated site 
with high arsenic in a single sample, which – in agreement with Cefas- was considered 
an anomaly (see Page 8-16 of the ES).  While the volume of material to be dredged is 
large, the 2013 and 2019 samples suggest that metal concentrations would not 
preclude material from disposal.  Additionally, the majority of material is clay from 
depth and as such of geological origin and not contaminated. 
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dredge along with the fact that the conclusions are based 
on averages of the samples from the different sites. 

Impacts on ecological receptors due to SSC concentration and deposition – which are 
dictated by the volume of material – are discussed in Chapter 10 of the ES. 

5.1 Section 10.4.  Is there further evidence to back up the 
conclusions regarding eelgrass?  There is currently 
insufficient evidence for the MMO to fully support the 
conclusions being made. 

Historical evidence of seagrass in the Stour suggests that previously there were beds 
between Manningtree and Wrabness and at Lower Holbrook (~8km from the dredge 
footprint) with indications that there is now very little if any left (Jackson et al., 2016, 
after MMO, 2019). 
 
According to Natural England’s Magic Maps database, there are small patches of 
seagrass (providing SPA supporting habitat) in the Orwell upstream of Suffolk Yacht 
Harbour (~3.5km upstream of the dredge footprint). 
 
Given that mean depth-averaged increase in SSC at these locations is modelled at 
below 10 mg/l (see Figure 7.11d of the ES) and the net sediment deposition is 
modelled at less than 5mm (and less than 2mm in the intertidal) (see Figure 7.15 of 
the ES), it is not expected that there will be significant effects from smothering or 
increased turbidity.  The conclusions in the ES are considered to be valid. 

5.2 Section 10.4, onwards.  Can you please confirm that the 
use of ‘intolerance’ rather than ‘tolerance’ within this section 
is an error?  In line with Marine Evidence based Sensitivity 
Assessment (MarESA), Natural England bases sensitivity 
on tolerance and advise that it would be beneficial for this 
section of ES to be updated so that the tables, for example 
Table 10.5 onwards, can be taken at face value. 

The ES is aligned with Marlin / MARESA terminology, i.e. the use of “intolerance” is in 
alignment with sensitivity assessment.  See 
https://www.marlin.ac.uk/sensitivity/sensitivity_rationale. No further action believed 
necessary. 

5.3 Section 10.4.4.  This section appears to be contradictory 
and unclear to much of the information regarding changes 
in the intertidal area across many of the other chapters.  For 
example, it concludes “With the deepening to -16 m CD, the 
intertidal area is predicted to increase by 0.35 ha/yr and 

Appendix A2 to this document sets out the historical trend in accretion/erosion rates 
in the Stour and Orwell estuaries and clarifies the predicted changes in shallow 
subtidal/intertidal area due to changes in erosion/accretion rates and tidal water level.  
The effects of such chances on ecological receptors is revisited in Appendix A2, 



 
P r o j e c t  r e l a t e d  

 

12 February 2020 RFI RESPONSE DOCUMENT PB1184-RHD-ZZ-XX-RP-Z-0001 17  

 

 MMO Comment (Change Required) Response 

0.70 ha/yr in the Stour and Orwell, respectively.  As such, 
there is expected to be no loss of intertidal area and the 
natural trend towards an increase in intertidal area will 
continue, albeit at a reduced rate, therefore the magnitude 
of the impact is considered to be very low.”  This seems to 
contradict other figures of intertidal increase/accretion rates 
within the document and must be clarified. 

which reaffirm the conclusions from the ES (i.e. impacts on ecological receptors set 
out in Section 10.4.4). 

5.4 The proposed dredge is within 500m of eelgrass habitat.  
The potential impacts to this habitat need to be clarified. 

As per MMO Comment 5.1. 

6.1 Section 11.5.1.  Paragraph 1.  This paragraph discusses 
the increase in suspended sediment from the capital 
dredging plume.  The actual modelled values must be 
provided so that the reader can assess the evidence.  
There is no discussion about the increase in suspended 
sediments on fish and shellfish when disposing ~16M m3 of 
silt/clay at the IGE, a site which is characterised as mainly 
sand and gravel.  This should be provided. 

The model results are presented in the HR Wallingford Sediment Plume modelling 
report, which forms Appendix C8 to the ES.  The mean predicted depth averaged 
concentrations (which take into account temporal variations and are considered to be 
more representative of the longer-term effect than peak concentrations) range from 10 
mg/l above background to 100 mg/l.  As stated in Section 11.5.1, “the mean 
concentration of the plumes are predicted to reduce to less than 10 mg/l above 
background at a distance of up to 1 km north and 28 km south of the dredge sites, and 
will be less than 10 mg/l above background at IGE”. 
 
Under all modelled scenarios, the peak predicted depth-averaged SSC from the 
disposal plume at IGE is less than 50 mg/l above background – levels which are within 
the limit of natural variability and would be considered to be of short duration given 
that the mean concentration is less than 10-20mg/l.  Such levels would not be 
expected to have a significant effect on fish or shellfish species and the assessment in 
Section 11.5.1 holds true for species within IGE. 
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The modelling results reflect the fact that, of the ~16M m3 of silt/clay mentioned in 
MMO Comment 6.1, much of this is stiff clay that would not be dispersive when 
deposited (see Section 2.3.1, Page 2-5 of the ES). 

6.2 Section 11.5.2.  Is it possible to provide the predicted 
amount of deposited material for the disposal ground, to 
avoid making incorrect assumptions?  Also, this text states:  
“The peak excess sediment deposition in the worst-case 
scenario (which is generally Scenario 1 in terms of the 
maximum depth of deposition during simulated activities 
and Scenario 2 in terms of deposition following the 
modelled 14-day simulation period).”  However, within 
Section 7, the only figure included is Scenario 1 deposition 
following the modelled 14-day simulation period (Figures 
7.14 and 7.15), making interpretation confusing.  Can you 
please include the appropriate figures? 

The maximum predicted volume of material to be deposited at the expanded IGE 
disposal site (i.e. the entirety of the dredged material) is provided in Table 2.2, 
Section 2.3.1 of the ES. 
 
The peak excess sediment deposition following the 14-day simulation, under both 
Scenario 1 and Scenario 2, is presented in figures in Section 5.1 and Section 5.2 of 
Appendix C8 to the ES. 

6.3 Section 11.5.5.  Paragraph 3.  What is section 13 of the 
approach channel?  It doesn’t appear to be defined 
elsewhere in the ES. 

Section 13 is also known as the 'Harwich Approach' section of the approach channel, 
as shown on Figure 2.1 within the ES.  This is also shown numbered in Figure 7.4 of 
the ES.  Section numbering is used in the supporting HR Wallingford reports when 
describing the channel sections (e.g. Appendix C15 "Sand Transport Modelling with 
Spatially Varying Grain Sizes". 

6.4 Section 11.5.7.  Paragraph 4 of this section:  Is there 
quantitative evidence to demonstrate that sound emissions 
from the dredge will not exceed sensitivity criteria?  And 
what are these criteria? 

The sensitivity criteria referred to in Section 11.5.7 of the ES (Popper et al., 2014) is 
provided in Appendix A6.  No quantitative data for dredging in the channel are 
available; however no underwater noise modelling is proposed since impacts from 
shipping and continuous noise such as dredging activity are unlikely to cause physical 
injury.  While masking of natural sounds is possible, all dredging will be undertaken in 
a channel already heavily used by vessels and therefore subjected to regular sources 
of anthropogenic noise. 
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7.1 Section 13.3.4.  Figure 13.3.  Can you please confirm why 
the 2017 figure of 3,210 harbour seals in the Wash was 
used alongside the 2018 map in figure 13.3?  The 
population figure from the Special Committee on Seals 
(SCOS) 2018 should be used as the most up to date data, 
rather than 2017 numbers. 

The latest seal haul-out counts available in the SCOS (2018) report are from the 
surveys undertaken in 2017, therefore this is the latest count data available.  All 
reference populations and haul-out counts used in the ES are from the latest SCOS 
(2018) report. 
 

7.2 Why is there no consideration of any unexploded ordnance 
activities anywhere in the assessment?  There is known to 
be a high level of UXO in this area of the southern North 
Sea.  Are surveys and appropriate detonation activities (if 
required) planned?  If so, the associated impacts from 
these works should be captured in both the EIA and HRA. 

If it becomes clear through the course of the Project that any UXO detonation is 
required, (although the Applicant considers this unlikely given that most of the area 
has previously been dredged) a separate Marine Licence application would be made, 
including an assessment of the potential impacts on marine mammal species and any 
designated sites. 

8.1 Figure 7.15 identifies an increase in sediment deposition in 
the parts of the estuary which is designated as an SPA.  It 
should be clarified whether this increase in sediment 
deposition in the SPA will hamper the birds’ food resource 
and invertebrates on which they rely. 

As identified in Figure 7.15 of the ES, within the SPA the maximum deposition is 
predicted to be no greater than 5mm in subtidal areas in the Orwell, and no greater 
than 2mm in intertidal areas of both the Stour and Orwell.  As described in Section 
10.4.3 of the ES, impacts of sedimentation on benthos within the estuaries are minor 
therefore food availability would not be expected to significantly alter.  A 2mm 
deposition in the intertidal would not be expected to hamper waterbirds’ ability to utilise 
food resources in this area. 

8.2 Section 14.3.1.  Figure 14.2 suggests that the total number 
of waterbirds within the Stour and Orwell Estuaries in recent 
years is comparable to designation, it masks the point that 
most species are actually in decline.  The drivers behind 
these changes locally should be explained in greater detail. 

The ES does not compare the numbers presented in Figure 14.2 with the Stour and 
Orwell Estuaries SPA designation numbers, and it does report on the observed trends 
within the site (i.e. slight decline), but no additional impacts are predicted on waterbird 
numbers from implementation of the deepening. 
 
Annual monitoring of the Stour and Orwell Estuaries undertaken by HHA (most 
recently reported from 2015/16; Royal HaskoningDHV, 2019) summarises population 
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trends of key species in the SPA and compares with national trends.  For most 
species that are declining in the national context, the trend is either mirrored in the 
SPA, the population appears stable or no trend is apparent." 

8.3 Is there any further information regarding the potential for 
the functional linkage of some of the land in close proximity 
to the dredged area and outside the designated sites? 

The dredge project does not have the potential to impact upon any 'functionally linked 
land' outwith the designated areas as it is a wholly marine-based project. 

9.1 Depending on the receptor, have suitable zones of 
influence for impacts been considered?  This needs to be 
more thoroughly justified in the EIA/ES. 

Zones of Influence (ZOIs) are justified in Table 6.1 (Nature Conservation 
Designations) and Table 21.3 (HRA) of the ES.  These are considered to be suitable 
for the purposes of the assessments undertaken.  ZOIs are topic based, rather than 
individual receptor based. 

9.2 Section 20.4.7.  Table 20.2.  Why have Thanet Extension 
OWF and Bradwell B nuclear plant not been included?  
Why have projects that are having an ongoing impact (over 
their lifetime) been excluded?  For example, the O&M 
facility and disposal for Galloper?  Is the East Anglia ONE 
OWF project (and others) still going to be under 
construction at the time of the capital dredge? 

There is not enough publicly available information yet available on Bradwell B New 
Nuclear Build to allow a Cumulative Impact Assessment (CIA) of the proposed 
scheme at this time.  Construction of Thanet Extension Offshore Wind Farm is 
currently expected from 2024-2028 and East Anglia TWO construction is expected to 
commence in 2024, while the deepening will be undertaken from 2021 to 2022 or 
2023, meaning that there will be no overlap in potential effects.  It should also be 
noted that, at present, neither Thanet Extension OWF nor East Anglia TWO has been 
consented. 
 
EA1 is located over 50km from the dredge and disposal areas and outside of the ZOI, 
and full operation is due in 2020 (before the deepening project is expected to begin).  
Earliest anticipated start date for construction of East Anglia TWO is 2024. 
 
The Galloper O&M facility maintenance disposal at IGE is very small-scale (11,500 
m3/yr licenced) which would represent 0.05% of the volume of material to be deposited 
should the channel be deepened to -16m CD, and was therefore screened out of the 
CIA. 



 
P r o j e c t  r e l a t e d  

 

12 February 2020 RFI RESPONSE DOCUMENT PB1184-RHD-ZZ-XX-RP-Z-0001 21  

 

 MMO Comment (Change Required) Response 

9.3 Section 20.4.7.  Why does the CIA for marine mammals 
only assess the proposed works cumulatively with 
aggregate extraction?  There does not appear to be an 
assessment of the works cumulatively with the other plans 
and projects discussed earlier in the chapter.  Of particular 
importance for marine mammals is an assessment of the 
cumulative impacts of underwater noise from the proposed 
project with other plans and projects and this is not 
presented here.  If it is deemed there is no pathway for 
impact, this information should be presented. 

The only other projects that have been screened in for potential cumulative impacts on 
marine mammals are those from the East Anglia THREE offshore wind farm (cable 
works during construction only).  
 
For East Anglia THREE, the impact ranges for cable laying activities are very small, 
resulting in a negligible impact on all marine mammal species assessed. As the 
potential impacts from underwater noise from the Harwich Haven Approach dredging 
project are minor from underwater noise for all species assessed, it is considered that 
there is no potential for cumulative impact. 

9.4 The in-combination effects of the Bathside Bay Container 
Terminal have not been fully considered, as the combined 
effects of the two schemes would result in an overall 4-
hectare loss of intertidal habitat. Whilst the Bathside Bay 
Container Terminal is consented, no compensation habitat 
has yet been delivered. These in-combination effects need 
to be fully considered, as well as the implications of the 
Harwich Dredge being implemented before the Container 
Terminal. 

The intertidal loss directly relating to Bathside Bay Container Terminal (BBCT) (65 ha, 
plus 4 ha) will be compensated for via the creation of a managed realignment site at 
Little Oakley, which will create 138ha of intertidal habitats.  As such, the loss 
associated with BBCT has already been secured and approved, though not yet 
delivered as the BBCT project is not currently proceeding. 
 
Furthermore, BBCT will require a marine licence and associated assessments 
(including CIA) to be completed prior to any construction commencing for BBCT 
(although BBCT has still been considered within the in-combination assessment for 
the approach channel dredge project). 

10.1 The whole of Section 21 is very confusing to read and 
difficult to follow and does not appear to follow a logical 
process.  The first time Harwich Haven Authority undertook 
an HRA was not long after the adoption of the Habitats 
Regulations (1994) into UK law. Over the last 25 years, the 
process for undertaking HRA and determining significance 
has developed.  Whilst the MMO recognise Harwich Haven 
Authority are trying to build on what they had done 

The HRA has followed the most recent case law requirements and follows the updated 
guidance from Defra (2012).  Updated information on the HRA is provided in 
Appendix A2 to this document, which provides the latest conservation objectives and 
clarifies the morphological effects within the European sites, although the conclusions 
of the existing HRA remain valid. 
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originally, it means that the starting point for the current 
ES/HRA is confused, with some of the 
information/assessments no longer being relevant.  This 
section should be streamlined with more up to date 
guidance 

10.2 Section 21.3.  There is more up to date HRA guidance than 
the English Nature guidance from 1999.  It must be 
confirmed whether new case law including that pertaining to 
supporting habitats for SPAs has been taken into account. 

As per MMO Comment 10.1. 
 

10.3 Table 21.4.  It must be clarified where the conservation 
objectives and attribute information for the Stour & Orwell 
SPA have come from.  These are incomplete and do not 
detail the features and associated attributes in enough 
detail as the other sites.  Please use Natural England’s 
conservation advice packages (specifically conservation 
objectives, supplementary advice on conservation 
objectives and advice on operations) to inform this table. 

Section 5 of Appendix A2 to this document sets out the latest conservation objectives 
and associated attributes for the Stour and Orwell SPA, and reviews the potential 
effects on this European Site in light of these objectives.  However, the conclusions of 
the existing HRA remain valid. 
 

10.4 Given the connectivity discussed in the marine mammal 
chapter of the area of works with SACs designated for 
seals, why have these SACs not been screened in for HRA 
due to the highly mobile nature of seals?  These sites are 
the Wash and North Norfolk Coast SAC for harbour seal 
and the Humber Estuary SAC for grey seal. 

In consultation with Natural England and the Marine Management Organisation, the 
sites to be screened into the HRA were agreed at the screening stage of the project; in 
2014.  This agreed list of designated sites to be screened in for further assessment did 
not include The Wash and North Norfolk Coast SAC or the Humber Estuary SAC.  
However, Section 6 of Appendix A2 to this document addresses the potential effects 
on designation features of The Wash and North Norfolk Coast SAC and Humber 
Estuary SAC. 
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10.5 Section 21.3.4.  The scoping opinion was in 2014 which 
was 5 years ago and prior to designations of a large 
number of marine protected areas and changes in Habitats 
Regulation case law.  Therefore, understanding of potential 
impacts to the site has also evolved.  It must be confirmed 
how the in-combination assessment of prey availability is 
taken into consideration. 

Further information to support the HRA is provided in Appendix A2 to this document, 
including consideration of in-combination effects on prey availability in the Stour and 
Orwell Estuaries SPA and other European sites. 

10.6 Section 21.4.1.  It must be confirmed how the conservation 
objective 3 for Southern North Sea SAC has been 
considered. 

It is considered unlikely that the Project has the potential to impact on prey species of 
harbour porpoise, as any impacts will be short term and temporary in nature. 

10.7 Section 21.5.  Table 21.6.  Long-term habitat loss to 
harbour porpoise.  Why has the figure of 0.6km2 been used 
here?  If consent is granted for the extension of IGE, its 
area will be 2.6km2 as stated in Section 5.5.4, therefore this 
figure should be used in the HRA. 

The current Inner Gabbard East site is 0.6km2, while the proposed expanded Inner 
Gabbard site would be 2.6km2.  The increased area would, however, not make a 
difference to the overall assessments.  For an area of 2.6km, up to 1.6 harbour 
porpoise may be displaced due to long-term habitat change (or 0.0005% of the 
reference population), or 0.02% of the winter area of the Southern North Sea SAC.  
Therefore, there is no direct adverse effect on the integrity of the Southern North Sea 
SAC due to habitat loss in relation to the Conservation Objective for harbour porpoise.] 
 
The reference population for all assessments (both EIA and HRA) uses the North Sea 
Management Unit reference population (from SCANS-III (Hammond et al., 2017)). 
This is in line with the Conservation Objectives for the Southern North Sea SAC. 
 
The disposal of dredged materials has been assessed as a long-term impact to the 
Southern North Sea SAC with regard to habitat loss, as it is considered that they are 
would take some time to recover from each disposal event.  In this respect, 
displacement (through loss of habitat) has been considered in terms of the life-time of 
the Project. 

10.8 Section 21.5.  Table 21.6.  Long-term habitat loss to 
harbour porpoise.  Where has the reference population for 
the Southern North Sea SAC come from?  How will prey 
availability be taken into consideration? 

10.9 Section 21.5.  Table 21.6.  Long-term habitat loss to 
harbour porpoise.  How will impacts from the maintenance 
dredge over the lifetime of the project be considered if the 
material is to be deposited within the boundaries of the 
Southern North Sea SAC rather than beneficial use? 
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10.10 Section 21.5.  Table 21.7.  Food availability (for features of 
Stour & Orwell SPA).  1-5mm of increased sediment 
deposition is mentioned, however this doesn’t easily 
compare with how sediment deposition is discussed in 
other chapters.  Across what area will the level of low water 
increase, how much intertidal feeding habitat will be lost 
within the SPA?  How does this compare across the 
different species that are protected?  How will this loss of 
habitat be addressed? 

The change in intertidal habitat resulting from an increase in low water level, and the 
consequences on ecological receptors, is described in Section 4 of Appendix A2 to 
this document.  In strict terms only the area which will be no longer exposed at 0 mCD 
is converted to subtidal area, and the contribution of this marginal intertidal area to 
ecology is diminished because it is rarely exposed (once in every 18.6 years, 
notwithstanding negative surges.  The reduction of intertidal area at MLWS is 
predicted to be around 1.9ha, or 0.1% of the intertidal. 
 
See the response to MMO comment 8.1 with regard to sediment deposition and 
foraging ability. 

10.11 Section 21.5.  Table 21.7, Saltmarsh.  There is still an 
impact pathway so there is the potential for a likely 
significant effect.  This should be discussed within the HRA. 

Predicted changes to saltmarsh are described in Section 3 of Appendix A2 to this 
document.  There will be a negligible change to saltmarsh morphology. 

10.12 Section 21.5.  Table 21.9, Outer Thames SPA.  There is 
no discussion about how red-throated diver potentially 
might use the disposal site.  This should be addressed. 

The Outer Thames Estuary SPA is more than 10km from the IGE disposal site and 
over 5km from TH027.  Water depth at both disposal sites is too deep for red-throated 
diver foraging, and shipping intensity will not increase significantly during dredging and 
disposal activities therefore there is expected to be no significant increase in 
disturbance of loafing/roosting red-throated divers by vessels sailing towards and from 
the disposal sites. 

10.13 Section 21.5.  Table 21.10.  How is it demonstrated that 
the data remains fit for purpose? 

This comment is not clear. 
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10.14 Section 21.6.2, Tidal propagation modelling.  There is an 
issue with the figures presented here for intertidal loss.  It is 
not 1.9 but 4ha in-combination, therefore the significance of 
4ha loss should be considered further. 

Section 21.6.2 of the ES states: "The in-combination modelling outputs presented in 
HR Wallingford, 2014e (Appendix C.10 of the ES) indicate an effect of reducing the 
tidal range and raising the level of low water by up to 13mm in the Stour and up to 
5mm in the Orwell.  Modelling of the in-combination simulation suggests a total of 4ha 
of intertidal may be converted to shallow subtidal within the Stour and Orwell 
estuaries, with both projects in place.  This compares to predictions of a 1.9ha change 
in intertidal to shallow subtidal for the channel deepening alone, and 3ha of change for 
the Bathside Bay project alone.  The combined effect of the two projects in terms of 
tidal propagation is, therefore, less than the sum of the two projects in isolation”. 
 
See also response to MMO Comment 9.4. 

10.15 Section 21.6.2. It must be clarified why Paragraph 1 
mentions previous compensation given the conclusions of 
the HRA that ‘… the proposed scheme does not have the 
potential to have an adverse effect on the integrity of any 
European Site, either alone or in combination with other 
plans or projects…’  Also, the beneficial use of dredge 
should be considered further. 

See response to MMO comment 9.4. 
 
Conversations regarding potential beneficial use options are ongoing with a number of 
EA projects and habitat creation projects for Mersey Harbour Preservation Trust and 
the RSPB.  Where feasible, this will be the preferred option for material disposal. 

10.16 Section 21.6.2.  Southern North Sea SAC – It is unclear 
here why multiple assessments have been undertaken for 
different aggregate dredging areas.  The in-combination 
assessment should consider dredging at all aggregate sites 
together as whole rather than taking this piecemeal 
approach.  This should also take account of any 
disturbance arising from activities linked to the Thanet 
Extension OWF, in addition to the 3.1% of the Southern 
North Sea SAC winter area affected by disturbance from 
aggregate activities and the proposed scheme. 

Thanet Extension Offshore Wind Farm is currently expected to undertake construction 
from 2024-2028, while the Project will undertake its dredging works from 2021 to 2022 
or 2023, meaning that there will be no overlap in potential effects. It should also be 
noted that, at present, the Thanet Extension Offshore Wind Farm has not had its 
consent granted. 
 
The in-combination assessment for aggregate dredging will be considered in total for 
all projects screened in. This has been presented in Section 6.4 of Appendix A2 to 
this document. 
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 MMO Comment (Change Required) Response 

10.17 The cumulative and in-combination assessments need to 
be made clearer as they are currently as very confused. 

Noted, but the individual comments raised above with regard to CIA and HRA have 
been addressed. 
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4 Responses to MMO observations 
Table 2 sets out the responses to the other observational comments issued by the MMO as part of the consultation response.  Where additional 
information is available to support the response, either within the ES or as an Appendix to this document, it has been signposted in the table. 
 

Table 2  Responses to MMO Observations on the Harwich Approach Channel Deepening Project 

 MMO Observation Response 

1.13 

It is difficult to determine the overall risk of the projects upon environmental receptors due to 
how the information is currently presented within the ES and Supplementary Environmental 
Information (SEI). The MMO recognise that a wide range of detailed evidence, both past and 
present has been compiled, however, this evidence has not been succinctly drawn together in 
the ES and SEI to allow the MMO to fully determine the conclusions and risks of the potential 
impacts 

Where individual comments have been raised, they have 
been addressed in Table 1. 

1.14 

Chapters do not seem to interlink with each other and overall the reports are disjointed. There 
are many concluding statements within the ES and SEI that describe the impacts as being 
negligible or minor without sufficient evidence presented and/or reference to where this 
evidence can be found. This does not provide the confidence the MMO requires to make 
informed conclusions on the proposed works. 

1.15 

The confusion within the ES has been compounded by errors within the documents. Several 
figures appear to be missing, other figures do not appear to match with the description in the 
text and there appear to be contradictory conclusions drawn in different chapters. It is also 
hard to understand the different worst case scenarios which have been presented 

See the list of Errata in Appendix A1. 

1.16 
It is clear there is a lot of evidence available to draw upon for the application, the MMO is 
currently unable to agree with the conclusions that there will be negligible impacts from the 
proposed works. 

Where individual comments have been raised, they have 
been addressed in Table 1. 
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 MMO Observation Response 

1.17 

Is the full footprint of the proposed capital dredge already maintenance dredged or are there 
new areas which have never been dredged before? Certain parts of the text suggest that this 
is the case but it is not made clear. E.g. Section 11.5.6 states that “much” of the capital dredge 
footprint has been maintenance dredged, so this suggests there are sections of the channel 
which have not been previously dredged? Could this mean that some areas of subtidal prey 
resource will undergo a permanent change? 

Over 50% of the channel was deepened in 2000 to its 
current depth, and about 21% of it has been subject to 
regular maintenance dredging since then, including the 
entirety of the channel within the harbour.  The whole 
channel has a high level of deep drafted vessel traffic on a 
daily basis.  Given that the channel has been dredged in 
2000, it is likely that dredged areas that do not undergo 
regularly maintenance dredging will return to a similar 
condition to that following the previous deepening. 

6.5 
Section 11.5.1.  Paragraph 3 states that Figure 11.3 shows the maximum extent of sediment 
plume dispersion during Scenario 4, however, Figure 11.3 appears to display the mean 
extent, therefore it is not easy to assess this text. 

See the list of Errata in Appendix A1. 
 
Figure 11.3 of the ES presents the mean depth-averaged 
increase in SSC, as opposed to the peak increase.  The 
mean increase is considered to be more representative of 
long term effects. 

11.1 
Many of the questions about the ES also relate to the SEI document.  Please take account of 
questions above that also relate to the SEI. 

The responses provided in Table 1 are relevant for both 
the SEI and ES. 
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5 Shotley Marina 
An additional comment from Shotley Marina was issued as part of the consultation on the ES, as follows: 
 

‘We are worried about the effect this contract will have on the Sea Protection for 
the Marina. The increase in depth coupled with the proposed increase in Width at 
Berth 6 and 7 Trinity Terminal and turning areas will have a significant effect on our 
soft sea ward protection. WE have been affected by the building of 6 and 7 and the 
capital dredging. We are also worried about the proposed increase of 
MLA/2015/00499/4 to 15.5 meters and importantly the width from 55 to 70 meters - 
just 100 meters from our SEA Defences. FYI we have not been consulted on either 
application.’ 

 
The potential effects at Shotley have been addressed in Section 5 of Appendix A2 to this document. 
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A1 Errata sheet 
The following is a list of corrections to the Environmental Statement. 

 Page 7-30.  Section 7.3.5, fourth paragraph.  Read “The model results are summarised for 
Scenario 1 in Figure 7.11 (a – d)…” instead of “The model results are summarised for Scenario 1 
in Figures 7.11a and 7.11b…”. 

 Page 7-30:  Section 7.3.5, seventh paragraph.  Read “Figure 7.11(a – b)…” instead of “Figure 
7.11a…” and read “…Figure 11(c – d)…” instead of “…Figure 7.11b…”. 

 Page 7-39:  Under sub-heading “Bed Sediment Distribution”, first paragraph.  Read “…shown in 
Figure 7.16” instead of “…shown in Figure 7.15”. 

 Page 7-45:  Section 7.4.3, first paragraph.  Read “Figure 7.17…” instead of “Figure 7.16…”. 

 Page 7-46:  Under sub-heading “Effect of the channel deepening on High Water”.  Read “Figure 
7.18 and Figure 7.19 show the effect…” instead of “Figure 7.17 and Figure 7.18 show the 
effect…”. 

 Page 7-48:  Under sub-heading “Effect of channel deepening on tidal range”, first paragraph.  
Read “…shown on Figure 7.17…” instead of “…shown on Figure 7.16…”. 

 Page 7-49:  Table 7.7 caption.  Read “…see Figure 7.17 for point location” instead of “…see 
Figure 7.16 for point location”. 

 Page 7-51:  Under sub-heading “Effect of the channel deepening on tidal currents”, first 
paragraph.  Read “Figure 7.20 and Figure 7.21…” instead of “Figure 7.19 and Figure 7.20…”. 

 Page 7-51:  Under sub-heading “Effect of the channel deepening on tidal currents”, second 
paragraph.  Read “…in Figure 7.22 and Figure 7.23” instead of “…in Figure 7.21 and Figure 
7.22”. 

 Page 7-55:  Section 7.4.4, first paragraph.  Read “Figure 7.24 shows…” instead of “Figure 7.23 
shows…”. 

 Page 7-57:  Section 7.4.5, fourth paragraph.  Read “..modelled wave height shown in Figure 7.25 
(a – b) with the plotted difference in wave height due to the two options for the deepened channel 
(Figures 7.26 (a – b) and 7.27 (a – b))” instead of “..modelled wave height shown in Figure 7.24 
with the plotted difference in wave height due to the two options for the deepened channel 
(Figures 7.26 and 7.27)”. 

 Page 7-61:  Section 7.4.6, fourth paragraph.  Read “Figure 7.28 shows…” instead of “Figure 
7.27 shows…”. 

 Page 7-63:  Section 7.4.6, sixth paragraph.  Read “…Sections 15 and 16 in Figure 7.28…” 
instead of “…Sections 15 and 16 in Figure 7.27…”. 

 Page 7-67:  Under the sub-heading “Effects along the open coastline”, fourth paragraph.  Read 
“…are shown in Figure 7.29” instead of “…are shown in Figure 7.28”. 
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 Page 7-67:  Under the sub-heading “Effects along the open coastline”, seventh paragraph.  Read 
“Figure 7.30 shows…” instead of “Figure 7.29 shows…”. 

 Page 7-71:  Section 7.4.9, second paragraph.  Read “Figure 7.31 (a – b) shows…” instead of 
“Figure 7.30 shows…”. 

 Page 7-73:  Under the sub-heading “Maximum water level during surges”, first paragraph.  Read 
“Figure 7.32 (a – b) shows…” instead of “Figure 7.31 shows…”. 

 Page 7-73:  Under the sub-heading “Currents”, first paragraph.  Read “…as shown…in Figure 
7.33 and Figure 7.34” instead of “…as shown…in Figure 7.32 and Figure 7.33”. 

 Page 7-73:  Under the sub-heading “Waves”, second paragraph.  Read “Figure 7.35 (a – b) 
shows…” instead of “Figure 7.34 shows…”; and read “Figure 7.36 (a – b) shows…” instead of 
“Figure 7.35 shows…”. 

 Page 7-79:  Section 7.4.10, second paragraph.  Read “…Figure 7.37(a – c)…and Figure 7.38…” 
instead of “…Figure 7.36…and Figure 7.37…”. 

 Page 7-79:  Section 7.4.10, third paragraph.  Read “…Figure 7.37b is conservative” instead of 
“…Figure 7.36c is conservative”. 

 Page 7-84:  Under the sub-heading “Bed sediment distribution”, first paragraph.  Read “Figure 
7.39 (a – b) shows…” instead of “Figure 7.38 shows…”; and read “…is shown in Figure 7.40” 
instead of “…is shown in Figure 7.39”. 

 Page 7-84:  Under the sub-heading “Bed sediment distribution”, third paragraph.  Read “As shown 
by the Figure 7.40…” instead of “As shown by the Figure 7.39…”. 

 Page 7-86:  Figure 7.39b caption.  Read “…Scenario 6, inset to Figure 7.39a” instead of 
“…Scenario 6, inset to Figure 7.38a”. 

 Page 8-32:  Under sub-heading “Scenario 1”, fourth and fifth paragraphs.  Read “Figure 7.11c…” 
instead of “Figure 7.11b…” in this section. 

 Page 8-33:  Under sub-heading “Scenario 4”, first paragraph.  Read “Appendix C8, Figure 
5.27…” instead of “Figure 7.38a…”. 

 Page 8-33:  Under sub-heading “Scenario 4”, second paragraph.  Read “…Appendix C8, Figure 
5.29…” instead of “…Figure 7.38b…”. 

 Page 8-38:  Under sub-heading “Scenario 6”, first paragraph.  Read “Figure 7.37(a – c) presents 
the results for Scenario 6…” instead of “Figure 7.36 presents the results for Scenario 6…” and 
read “…Figure 7.37a…” instead of “…Figure 7.36a…”. 

 Page 8-39:  Under sub-heading “Scenario 6”, second paragraph.  Read “…Figure 7.37c…” 
instead of “…Figure 7.36b…”. 

 Page 10-33.  Section 10.4.2, tenth paragraph.  Read “…especially in Scenario 1, Figure 7.11 (a 
– c) and Scenario 4, Appendix C8, Figures 5.27 – 5.29…” instead of “especially in Scenario 5, 
Figure 7.18”. 
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 Page 10-34.  Section 10.4.3, Fifth paragraph.  Read “Figure 7.14 and Figure 7.15 show…” 
instead of “Figure 7.12 shows…”.  Read “…are shown at the edges of the channel in the Stour 
and Orwell estuaries (Figure 7.14)” instead of “…are shown at the edges of the channel in the 
Stour and Orwell estuaries (Figure 10.12)”.  Read …”to the south of the approach channel at 
Landguard Point and towards Hamford Water (Figure 7.15)…” instead of “…to the south of the 
approach channel at Landguard Point and towards Hamford Water (Figure 10.12)…”. 

 Page 11-17:  Section 11.4.1, fourth paragraph, final line.  Read “…this modelled scenario is 
presented in Appendix C8, Figure 5.27” instead of “…this modelled scenario is presented in 
Figure 7.38a”. 

 Page 11-19:  Section 11.5.1, second paragraph, final line.  Read “…see Appendix C8, Figure 
5.29” instead of “…see Figure 7.38b”. 

 Page 11-19:  Section 11.5.1, fifth paragraph.  Read “Figure 11.3 shows the location of herring 
spawning grounds in relation to the mean extent of sediment plume dispersion during Scenario 4” 
instead of “Figure 11.3 shows the location of herring spawning grounds in relation to the 
maximum extent of sediment plume dispersion during Scenario 4”. 
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1 Introduction 

This appendix to the response document addresses the comments raised on the following topics: 

 

• The nature of morphological change since the last deepening in 1998-2000 and the role of 

sediment recycling. 

• Prediction of changes in deposition and erosion. 

• Changes to tidal water levels and the effect of water level changes on intertidal area. 

 

In addition, this document provides further information on changes in currents, waves and sediment 

transport at Shotley Marina, given that this issue has been raised as part of the consultation on the marine 

licence application. 

 

Section 5 and Section 6 of this appendix also addresses comments raised within the MMO’s RfI regarding 

Chapter 21 of the ES (Information for HRA Appropriate Assessment), and discusses the implications of 

Sections 3 to 5 on the conclusions drawn out in Chapter 21 of the ES. 

  



 
P r o j e c t  r e l a t e d  

 

05 February 2020   PB1184-RHD-ZZ-XX-RP-Z-0001 7  

 

2 The nature of morphological change since the last deepening in 

1998-2000 and the role of sediment recycling 

2.1 Historical changes in the Stour/Orwell Estuary System 

The Stour and Orwell Estuaries have experienced considerable development over the course of the last 

100 years.  The approach channel into Harwich Harbour has increased in depth from -5 mCD in 1906 

to -14.5m CD in 2000 which remains the depth at present.  Figure 2.1 shows the changes in bathymetry 

over the period 1976-2000.  Throughout this period both estuaries have experienced erosion of their 

intertidal mudflats.  The origin of this loss is thought to be since the 1920s when much of the prevalent eel-

grass population, which had a binding effect on sediment, died off due to a fungal disease (Beardall, 

1991).  The erosional response to this die-back has continued up to the time of the 1998/2000 deepening 

(Smith, 1986; HR Wallingford, 1988; Harwich Survey Associates, 1991; Beardall, 1991; Royal Haskoning, 

2003). 

 

Figure 2.1  Changes in Harwich Harbour bathymetry (1976 to after 1998 dredge).  Maintained depths shown in white text. 

  
Based on bathymetry surveys undertaken in 1965, 1982, 1994 and 1999 (by Harwich Haven Authority 

(HHA), detailed in HR Wallingford, 2001a) the loss of intertidal area (defined as the area above 0 mCD) 

prior to the 1998/2000 deepening is summarised in Table 2.1.  The change in intertidal area after 2000 is 

discussed in Section 2.4. 

Table 2.1  Historical change in intertidal area 

Period 
Rate of loss of intertidal area (ha/year)* 

Stour Orwell Estuary system 

1965-1982 -10 to -11 (loss) 6 (gain) -4 to -5 (loss) 

1982-1994 -14 (loss) 4 (gain) -10 (loss) 

1994-1999 -13 (loss) 4 (gain) -9 (loss) 

* Figures rounded to nearest ha/yr 

 

The saltmarsh coverage in the estuary system over the period 1973-1997 is shown in Table 2.2 (Burd, 

1992; University of Newcastle, 2000).  The results indicate substantial loss of saltmarsh over this period.  

Historical evidence indicates that this loss of saltmarsh has been ongoing since the 19th century (Beardall 

et al, 1991). 
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Table 2.2  Observed saltmarsh area 1973 to 1997 

Period 
Saltmarsh area (ha)* 

Stour Orwell 

1973 (Burd, 1992) 264 100 

1997 (Univ. Newcastle, 2000) 107 54 

* Figures rounded to nearest ha. 

2.2 The predicted effect of the 1998/2000 deepening 

In 1997, studies were undertaken to study the impacts of deepening of the Harwich Harbour Approach 

Channel from -12.5m CD to -14.5m CD. 

 

The deepening was predicted to affect the fine sediment budget of the Stour and Orwell Estuaries by 

trapping fine sediment in the harbour which is then dredged and placed offshore.  Some of the fine 

sediment is thus prevented from progressing upstream into estuaries and the risk is that harbour 

deepening, and the associated trapping (and offshore disposal) of sediment, acts to deplete the estuaries 

of mud.  Based on this conceptual model and sediment transport modelling, a morphological model was 

developed to predict the effects of the deepening (HR Wallingford, 1998).  This model predicted that the 

rate of loss of intertidal area in the system (defined as above 0m CD) would increase from an existing rate 

of 10 ha/yr prior to the deepening to 11.7 ha/yr after the deepening.  Mitigation for the risk of increased 

erosion was proposed in the form of sediment recycling where some of the material removed during 

regular maintenance dredging was returned into the estuary system rather than being disposed offshore. 

 

At the time that the studies for the deepening were undertaken (1997) the bathymetric data available for 

identifying the morphological trend was limited (there was incomplete data for the Orwell Estuary).  This 

led to an over-estimate of the effects of the deepening which had an impact on the design of the sediment 

recycling strategy.  Subsequent modelling for the later Bathside Bay EIA studies, on the basis of improved 

bathymetric and comprehensive field survey data, predicted a much-reduced increase in intertidal loss 

arising from the deepening of 0.2 ha/yr (HR Wallingford, 2001b). 

 

The deepening was consented following EIA, consultation and development of management and 

mitigation plans.  The capital works took place in 1998-2000 with a programme of monitoring and reporting 

to the Regulators that continued over a 15-year period. 

2.3 The sediment recycling strategy 

The original objective of the sediment recycling mitigation (Posford Duvivier Environment and HR 

Wallingford, 1998) associated with the deepening was: 

 

 “… to avoid any impacts as a result of the dredge on the favourable conservation status of both [the Stour 

and Orwell] habitats …[and] … to remove any adverse effects arising from the dredge and to maintain 

integrity in so far as this will be affected by the dredge.” 

 

In the first 8 years following the deepening up to 200,000 dry tonnes/year of sediment was placed at a 

variety of locations in the Harbour, Stour and Orwell, both as subtidal and water column placements.  

During this period, however, concerns were raised by fishermen that the sediment recycling was 

overcompensating and leading to subtidal accretion of soft mud in some areas.  At the same time, 

additional field surveys and bathymetric survey data (particularly in the Orwell) and a reassessment of the 

impact led to a predicted reduction in the effects of the deepening (established as part of the EIA studies 

for the Bathside Bay Project).  This combination of events led in 2008 to the Regulators approving a 
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recommendation from HHA for a reduction in the annual tonnage of sediment recycling to 50,000 dry 

tonnes/year. 

 

The new placement strategy, which continues to this day, consisted of annually placing 35,000 tonnes dry 

solids in the Stour and 15,000 tonnes dry solids in the Orwell. The new placements in the Stour were 

characterised by placement occurring more slowly whilst sailing over longer tracks along the edge of 

Erwarton and Copperas Bay and in the lower Orwell to increase the mixing of the placement.  To date this 

modified mitigation (representing placement of approximately 4% of the material removed by maintenance 

dredging) appears to be successful in mitigating the previously ongoing trend of net intertidal erosion 

whilst not causing adverse effects on fishery interests. 

2.4 Observed changes following the 1998-2000 channel deepening 

Table 2.3 shows the results of bathymetry surveys undertaken in 1994, 1999, 2005 and 2015 by HHA (HR 

Wallingford 2001a, 2017).  There is a clear change from a loss of 13.1 ha/yr of intertidal area in the Stour 

to a gain of 2.3 ha/yr and a smaller reduction in the rate of gain of intertidal area in the Orwell from 3.8 

ha/yr to 2.1 ha/yr.   

Table 2.3  Summary of changes in intertidal evolution for periods before and after the 1998-2000 approach channel deepening 

Estuary Change in intertidal area above 0mCD (ha/yr) 

1994-1999 

Orwell 3.8 (gain of area) 

Stour -13.1 (loss of area) 

2005/6-2015 

Orwell 2.1 (gain of area) 

Stour 2.3 (gain of area) 

 

Analysis of the extent of saltmarsh in 2005, 2010 and 2015 was undertaken by Royal HaskoningDHV 

using high resolution aerial photography (Royal HaskoningDHV, 2017).  The results indicated a loss of 

saltmarsh between 1997 and 2005 comparable with the earlier trend in saltmarsh loss in Table 2.2, but a 

small increase in saltmarsh area over the period 2005-2010 suggesting that the sediment recycling 

(possibly in combination with other factors) was potentially having a beneficial effect on the saltmarsh.  

Over the period 2010-2015 there was little or no change in saltmarsh coverage. 
 

Table 2.1: Observed saltmarsh area 1997 to 2015 (presented to nearest ha) 

Area 1997 2005 2010 2015 

Stour Estuary 107 100 110 109 

Orwell Estuary 54 39 45 46 

Total 161 139 155 154 

Source: 1997: Univ. Newcastle, 2000.  2005-2015: Royal HaskoningDHV (2017) 

2.5 The effectiveness of the sediment recycling mitigation 

The effectiveness of the sediment recycling mitigation has been examined through the use of detailed 

modelling, using the same morphological model that has been used to predict the effects of the proposed 

deepening (HR Wallingford, 2019).  This evaluation of the effects of sediment recycling has focused on 

the period after the 1998-2000 channel deepening – specifically the period 2005-2015 – when recycling 

was ongoing, and for which there are detailed bathymetric and LiDAR surveys.  The availability of these 
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surveys has facilitated the development of the morphological model and enabled evaluation of the effects 

of sediment recycling. 

 

When compared to the rates of change of intertidal morphology post-2000 (using the period 2005-2015 as 

the basis for comparison), detailed numerical modelling found that the sediment recycling accounted for 

1.7 ha/yr of the observed change (of approximately 6.6 ha/yr –see Table 3.2) of intertidal area above CD, 

and for 0.8 ha/yr of the observed change (of approximately 1.6 ha/yr – see Table 3.3) of intertidal area 

above MLW (HR Wallingford, 2019). 

 

It can be seen that the beneficial effects of sediment recycling on intertidal area are much larger than the 

negative effects on intertidal area of the proposed -16m CD deepening (see Section 3.6). 
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3 Prediction of changes in deposition and erosion as a result of 

the proposed deepening 

3.1 Introduction 

This section addresses various queries regarding the predicted changes in morphology (deposition and 

erosion) that are predicted to occur as a result of the proposed deepening.  The section includes 

information on sediment recycling, the reasons why information on changes in morphology is summarised 

as it is in the ES, and discussion of the significance of predicted changes for mudflats and saltmarsh. 

 

The changes to intertidal areas considered in this section relate to changes in sediment transport 

influencing morphology (i.e. the lowering or raising of the intertidal bathymetry through accretionary and 

erosional processes).  The changes in intertidal area resulting from changes in water level are considered 

in Section 4. 

3.2 Modelling in the context of changes in estuary evolution 

As discussed in Section 2, the Stour/Orwell Estuary system has had a history of erosion and loss of 

intertidal area.  However, there has been a change in the evolution of the estuary system since the last 

deepening in 1998-2000 and it now experiences a small rate of overall increase in intertidal area.  The 

numerical modelling of the effects of the proposed -16m CD deepening of the approach channel and 

manoeuvring area has been based on the estuary evolution that has been observed since the last 

deepening, including the influence of the sediment recycling. 

3.3 Sediment recycling 

Evidence from modelling studies undertaken by HR Wallingford for HHA (HR Wallingford, 2019) shows 

that a significant proportion of the observed change in intertidal evolution change is due to the sediment 

recycling, which has more than offset any adverse effects on intertidal areas of the 1998-2000 deepening.  

Because the sediment recycling contributes significant amounts of accretion of sediment to the intertidal 

and shallow subtidal, it is necessary to include the sediment recycling in the numerical modelling of 

sediment transport.  The sediment recycling is therefore directly reproduced in the modelling, assuming 

that the overall rate of sediment recycling is kept the same as at present. 

3.4 Evaluation of effects on mudflat and saltmarsh 

The modelling undertaken has evaluated both the effect of the deepening on combined changes in waves, 

currents and sediment supply to the Stour and Orwell Estuaries and has therefore evaluated the effects of 

the deepening on both the intertidal mudflats and saltmarsh. 

3.5 Summary of evolution in the Stour and Orwell estuaries 

In broad terms the present evolution of the Stour and Orwell Estuaries can be summarised as: 

 

• Erosion of intertidal areas in the lower (downstream) parts of the Stour and Orwell. 

• Accretion on intertidal areas in the upper (upstream) parts of the estuaries. 

• Current trends of net accretion tend to be on the lower part of the intertidal profile and shallow 

subtidal, between levels of -1m CD and +1m CD. 

• Current trends of net erosion tend to be at higher elevations in the intertidal profile. 
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Because most net accretion occurs between -1m CD and +1m CD, the ES presents changes in volume 

and area above -1m CD and above Mean Low Water (MLW), or +0.75m CD, which is close to +1m CD 

and represents the statutory limit of the SPA.  In previous Environmental Statements, the changes in 

volume and area above the 0m CD contour has been used (instead of the -1m CD) because the 0m CD 

contour is the limit of the intertidal area.  In the present ES we have instead adopted -1m CD as the limit 

because it forms the lower edge of the morphological feature which is contributing to the current increase 

in intertidal area.  For consistency with previous Environmental Statements, however, we provide the 

predicted change in area for 0m CD (and -1m CD and MLW) in Section 3.6 below. 

3.6 Predicted changes in shallow subtidal / intertidal area resulting from 

the proposed deepening 

Table 3.1 to Table 3.3 summarise the changes in intertidal area and shallow subtidal area predicted by the 

numerical modelling to arise as a result of the proposed deepening to -16m CD.  The changes are 

presented for the Stour and Orwell separately, for areas above -1m CD, 0m CD and MLW.  In all cases 

the effect of the deepening is to reduce the current rate of increase in shallow subtidal/intertidal area by a 

small amount. 

 

Table 3.1  Predicted annual changes in estuary-wide shallow subtidal/intertidal area above -1m CD (ha/yr) in the Stour and Orwell 

Estuaries resulting from deepening to -16m CD 

Estuary Stour Orwell 

Existing +2.89 (increase) +0.61 (increase) 

Deepened +2.78 (increase) +0.24 (increase) 

Change -0.11 (reduced rate of increase) -0.37 (reduced rate of increase) 

  

Table 3.2  Predicted annual changes in estuary-wide shallow subtidal/intertidal area above 0m CD (ha/yr) in the Stour and Orwell 

Estuaries resulting from deepening to -16m CD 

Estuary Stour Orwell 

Existing +5.85 (increase) +0.71 (increase) 

Deepened +5.74 (increase) +0.36 (increase) 

Change -0.11 (reduced rate of increase) -0.34 (reduced rate of increase) 

 

Table 3.3  Predicted annual changes in estuary-wide intertidal area above MLW (ha/yr) in the Stour and Orwell Estuaries resulting 

from deepening to -16m CD 

Estuary Stour Orwell 

Existing +0.52 (increase) +1.09 (increase) 

Deepened +0.35 (increase) +0.70 (increase) 

Change -0.17 

(reduced rate of increase) 

-0.39 

(reduced rate of increase) 

 

Although the effect of the deepening on the rate of intertidal evolution is similar at these different levels, it 

can be seen that the rate of intertidal accretion at -1m CD, 0m CD and MLW is different, with the greatest 

rate of change being at the 0m CD contour.  This is because the greatest rates of net deposition currently 

occur at 0m CD and hence the change in bathymetry, and consequent changes in the position of 

bathymetric contours, is greatest at 0m CD. 



 
P r o j e c t  r e l a t e d  

 

05 February 2020   PB1184-RHD-ZZ-XX-RP-Z-0001 13  

 

3.7 Predicted changes to saltmarsh 

The morphological modelling undertaken has predicted the changes to both mudflat and saltmarsh that 

arise from the proposed deepening.  The modelling takes into account changes in currents, waves and 

sediment supply and, therefore, takes into consideration all the potential changes in hydrodynamic and 

sedimentary process that could result in an effect on saltmarsh (and mudflat).  The outputs of the 

modelling predict no change in these processes (i.e. current speed, wave energy or erosion and accretion) 

that could lead to any significant effect on saltmarsh morphology.  

3.8 Significance of the predicted changes in shallow subtidal/intertidal 

area resulting from the proposed deepening 

The information provided in Section 0 supports Section 10.4.4 of the ES, which reports that the existing 

trend within the estuary system is a general increase in intertidal area (whether this is measured at 0m CD 

or MLW) due to accretionary processes, and while the proposed deepening is predicted to slightly reduce 

the underlying rate of increase in intertidal area, the general trend will continue. 

 

It is also noted that the overall predicted reduction in the rate of increase of intertidal area is considerably 

less than the overall accretionary effect of sediment recycling, assuming that this continues at the current 

rate. 

 

As such, regardless of the sensitivity of the ecological factors considered, the magnitude of impacts from 

predicted changes to the existing accretionary trend in the estuaries is negligible and any effects would be 

insignificant. 

 

Furthermore, the modelling has also shown that there are negligible predicted changes in the morphology 

of saltmarsh and, as such, any effects on saltmarsh arising from the deepening would be insignificant 

(See Section 3.7). 
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4 Changes to tidal water levels and the effect on water level 

changes on intertidal area 

4.1 Introduction 

Because intertidal area is defined by the tidal variation, changes to tidal water levels arising from 

deepening (or any other development) results in changes in intertidal area.  Deepening in the harbour is 

predicted to produce small but complex changes tidal water levels.  This results in changes to water levels 

which vary through the tide.  At times in the tide, water levels become higher as a result of the deepening 

and at times water levels become lower as a result of the deepening.  In general, in the Stour and Orwell, 

the water levels at low water and during the flood tide rise due to the deepening while water levels at high 

water and during the ebb tide fall due to the deepening.  The magnitude of these changes in water level 

also varies as with the spring-neap tidal cycle. 

 

Although the change in water level arising from the deepening varies over the tidal cycle, overall the tidal 

range (the difference between high and low waters) is reduced by 0.1-0.3% for a mean spring tide as a 

result of the deepening.  This means that overall the exposed intertidal area on a particular tide is reduced 

compared to the position before the channel deepening (see Figure 4.1).  The tidal range is reduced by 

similar (but varying) proportions on all tides.  Note that it is only the change in low water level that is 

important for calculating the changes in intertidal area exposed in the Stour and Orwell estuaries as the 

wetted perimeter at high water corresponds nearly everywhere to a near-vertical interface.  A small 

change in high water level (of the order of millimetres) will not, therefore, change the wetted perimeter 

significantly, and so the upper limit of the intertidal profile does not change. 

 

The effect of the rise in low water caused by the deepening is to slightly reduce the area of mudflat 

exposed on every tide.  For most tidal conditions the area around low water that is not exposed on a 

particular tide will become exposed on (slightly) larger range tides.  However, there is a strip of intertidal at 

low water on what is presently the lowest tide that can ever occur (Lowest Astronomical Tide, LAT) which 

will not be exposed in the future. This means that there is a strip of intertidal at LAT about 30 cm wide, 

which is currently exposed up to a few times a year, that will be converted to shallow subtidal and will, 

following the deepening, never be exposed (except possibly during negative surge conditions coincident 

with very low tides). 
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Figure 4.1  Illustration of the effect of changes in tidal levels on intertidal area 

 

4.2 Predicted changes in Low Water level arising from the proposed 

deepening 

Table 4.1 shows the predicted change in mean spring tide low water (MSLW) level resulting from 

deepening of the approach channel to -16m CD.  The predicted rise in LW level is in the region of 0-5mm 

(depending on location). 

4.3 Uncertainty in the prediction of LW level 

The predicted changes in LW level are of the order of a few millimetres.  Whilst the flow model cannot 

reliably predict absolute variation in water level over the estuary system to this accuracy, the flow model is 

well-calibrated and therefore able to predict with reasonable accuracy the difference in water level caused 

by changes in bathymetry. 
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Table 4.1  Predicted rise in spring tide low water for deepened channels with sea level rise, -16 m CD scenario 

Location Change for channel at -16m CD (mm) 

Harbour 
Mouth 2 

Mid 4 

Stour 

Harwich 4 

Shotley Gate 4 

Parkeston 4 

Erwarton 4 

Wrabness 5 

Ballister Creek 5 

Mistley 0 

Manningtree 0 

Orwell 

Shotley 4 

Buttermans Bay 5 

Orwell Bridge 5 

 

4.4 Effect of changes in LW level on intertidal area in the Stour and 

Orwell Estuaries 

There are two different ways in which the effect of changes in intertidal area can be quantified: 

 

The change in intertidal area 

In strict terms only the area which will be no longer exposed at LAT is converted to subtidal area, and the 

contribution of this marginal intertidal area to ecology is diminished because it is rarely exposed (no more 

than a few times per year and often not occurring in a given year), notwithstanding negative surges.  

However, the loss at LAT does not give a representative idea of the reduction in commonly exposed 

intertidal area, such as occurs on mean spring tides.  The change in intertidal area for MLWS is presented 

below, noting that this notional loss of intertidal relating to the change in MLWS is not an absolute loss of 

intertidal to subtidal because a slightly bigger tide (with a tidal range say 10 mm larger) will expose all of 

the mudflat that would have been exposed at MLWS prior to deepening.  Instead the predicted change in 

mudflat area at MLWS represents another measure of the change in mudflat exposure. 

 

The change in intertidal area associated with the predicted change in MLWS was calculated by dividing 

the estuary into a series of zones and calculating the change in water level within each zone.  For each 

zone the change in water level (see Table 4.1) was multiplied by the length of the zone along the shoreline 

and the (reciprocal of) the shoreline slope to derive the change in intertidal area along each shoreline.  

The sum of the area changes from both shorelines, for every zone, allowed the reduction in intertidal area 

for each zone to be determined.  The total reduction in intertidal area at MLWS was calculated to be 1.9 

ha.  This represents around 0.1% of the intertidal area in the estuary system above this level. 

 

The change in total intertidal exposure 

The change in intertidal exposure is calculated by adding up the area of exposed intertidal, throughout the 

estuary system, on each time step of the flow model, throughout a representative spring-neap cycle.  It is 
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normal for the exposure to be measured in hectare-hours, where 1 hectare-hour represents an area of 1 

hectare of intertidal being exposed for 1 hour.  For the existing situation, the total intertidal exposure is 

234,785 hectare-hours over a spring-neap cycle, whereas for the deepened (-16m CD) scenario the 

equivalent intertidal exposure is 234,665 hectare-hours.  The predicted reduction in cumulative exposure 

calculated in this manner is 0.05%.  

4.5 Consequences of reduction in exposure for ecology and ornithology 

To summarise the above, results indicate that at low water on every tide there will be a very small 

reduction in the amount of intertidal area exposed (an area representing 0.1% of the total intertidal area in 

the estuaries).  This can also be viewed as a very slight reduction in overall intertidal exposure time 

(0.05%).  The only intertidal habitat actually lost to subtidal is at LAT, which is rarely exposed. 

 

In addition to considering the predicted change in intertidal exposure as a whole, a further important 

aspect when assessing effect on feeding waterbirds is how birds feed in relation to the predicted change 

in water level.  Waterbirds typically feed close to the water’s edge and in the very shallow water area, 

moving up and down the intertidal profile as the tide floods and ebbs.  The predicted effect of the 

proposed channel deepening is that the water’s edge is predicted to be very slightly higher in the tidal 

profile than at present, but the strip of shallow water that is available will move up and down the tidal 

profile fractionally more slowly and over a very slightly shorter distance.   

 

As mentioned in Section 10.4 of the ecological chapter in the ES, and supported by Section 3.8 of this 

Appendix, the estuary intertidal area is increasing and therefore any changes to foraging opportunities are 

of negligible significance. 

4.6 Effect of changes in LW level on intertidal area in Hamford Water 

Following the same methodologies as discussed in Section 4.4, the effects of changes to tidal water levels 

in Hamford Water were also assessed: 

 

• The change in intertidal area above MLWS was calculated to be 0.1ha.  This represents around 

0.05% of the total intertidal area in the estuary system. 

• The change in total intertidal exposure was calculated to be 0.03% for the -16m CD deepening 

scenario. 

4.7 Evolution of previous approaches to changes in intertidal exposure 

arising from changes in tidal water levels 

In the ES for the 1998-2000 Approach Channel deepening (submitted in 1997), and in the subsequent ES 

submissions for Bathside Bay (in 2001) and Felixstowe South (in 2003), the contribution of changes in 

tidal water levels to changes in intertidal area was calculated using the assessment of intertidal area (i.e. 

the first method described in Section 4.4).  However, the understanding of the significance of this change 

has evolved over time.   

 

The ES for the 1998-2000 deepening was the first of its kind to take into account the potential changes in 

intertidal area arising from small predicted changes in tidal water levels.  In the 1997 Approach Channel 

Deepening ES, the change in intertidal habitat (estimated to be 4 ha at MLWS) resulting from predicted 

changes in tidal water levels was treated as a loss of intertidal habitat and was compensated for by the 

Trimley managed realignment.  For the Bathside Bay ES, the change in predicted intertidal area (of 3 ha 

at MLWS) was referred to as a “reduction in intertidal exposure” but still treated as a loss requiring 

compensation.  For the Felixstowe South ES, however, the estimated change in intertidal exposure of 0.7 
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ha/yr was treated as a “conversion of intertidal to subtidal habitat” which was of “negligible significance” 

because the effect of Felixstowe South was predicted to be beneficial overall in reducing the ongoing rate 

of intertidal erosion.  Any one-off change in intertidal exposure from changes in tidal water levels was 

considered to be offset in the first few years by the ongoing benefit.  

 

Further evolution of the manner in which changes in intertidal exposure have been considered by 

regulators arose following the consent of the application for Portsmouth Harbour deepening.  The 

Appropriate Assessment for this development (MMO, 2013) estimated a loss of 1 ha of intertidal area 

caused by the rise of Low Water by 2-4 mm, representing 0.05-0.1% of the overall tidal range and 0.12% 

of the overall intertidal resource.  The reduction in overall intertidal exposure was estimated to be 0.001%.  

It was concluded that this change did not represent a significant impact on the designated Brent Geese 

population. 

 

The changes in tidal propagation predicted for the proposed channel deepening to -16m CD resulting in 

the rise of low water by 0-5 mm, representing (on average) around 0.1% of the overall tidal range, 0.1% of 

the intertidal (above MLWS), and an overall reduction in intertidal exposure of 0.05%.  This is of a similarly 

small percentage change as predicted for Portsmouth Harbour. 
 

4.8 Predicted changes in intertidal area for the -15.5m CD scenario 

Following the same methodologies as discussed in Section 4.4, the effects of changes to tidal water levels 

arising from the scenario for deepening the approach channel to -15.5m CD was also assessed: 

 

• The reduction in intertidal area above MLWS was calculated to be 1.2ha.  This represents around 

0.06% of the total intertidal area in the estuary system. 

• The reduction in total intertidal exposure was calculated to be 0.03%. 

  



 
P r o j e c t  r e l a t e d  

 

05 February 2020   PB1184-RHD-ZZ-XX-RP-Z-0001 19  

 

5 Implications for Stour and Orwell Estuaries SPA and Ramsar 

site and Hamford Water SPA and Ramsar site 

5.1.1 Introduction  

This section considers the implications of the above supplementary information and clarification for the 

findings of the HRA (reported in Section 21 of the ES).  In doing so, this section addresses those 

comments relevant to the Stour and Orwell Estuaries SPA and Ramsar site and Hamford Water SPA and 

Ramsar site, which can be summarised as follows:   

 

• Overall impact on foraging habitat for interest features of the Stour and Orwell Estuaries SPA and 

Ramsar site and the Hamford Water SPA and Ramsar site, and how such impacts will be 

mitigated. 

• Effect of predicted changes in shallow subtidal/intertidal area due to changes in erosion/accretion 

rates and tidal water level on ecological receptors. 

• In-combination effects on prey availability. 

 

Comments related to European sites designated for marine mammal populations are addressed in Section 

6. 

 

Other comments were raised on matters relating to HRA with are addressed in the main body of the RfI.   

5.1.2 Conservation objectives for Stour and Orwell Estuaries SPA 

MMO Comment 10.3 indicates that conservation objectives and attribute information for the Stour and 

Orwell Estuaries SPA are incomplete and do not detail the features and associated attributes in as much 

detail as the other sites considered in Chapter 21 of the ES. 

 

The current conservation objectives for the Stour and Orwell Estuaries SPA are: 

 

With regard to the SPA and the individual species and/or assemblage of species for which the site has 

been classified, and subject to natural change; 

 

Ensure that the integrity of the site is maintained or restored as appropriate, and ensure that the site 

contributes to achieving the aims of the Wild Birds Directive, by maintaining or restoring; 

 

• The extent and distribution of the habitats of the qualifying features; 

• The structure and function of the habitats of the qualifying features; 

• The supporting processes on which the habitats of the qualifying features rely; 

• The population of each of the qualifying features; and, 

• The distribution of the qualifying features within the site. 

 

Natural England provide Supplementary Advice on Conservation Objectives (SACOs) for the SPA, which 

present attributes which are ecological characteristics or requirements of the qualifying species.  The 

listed attributes are considered to be those which best describe the site’s ecological integrity and which if 

safeguarded will enable achievement of the Conservation Objectives.  For the qualifying features, specific 

targets are set for the given attributes. 
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Targets are set for: 

 

• Breeding and non-breeding population abundance; 

• Supporting habitat attributes (such as air quality targets, water quality targets, extent and 

distribution of habitats, landform and water depth); 

• Connectivity with supporting habitats; and 

• Disturbance caused by anthropogenic activity. 

5.1.3 Effect on foraging habitat 

The supplementary information presented in this document, clarifying the findings of the ES, demonstrates 

that the area that is predicted to be converted from intertidal to shallow subtidal (i.e. which is treated as 

‘lost’ in terms of availability as foraging habitat) is that area currently exposed only on the very lowest tide 

and which is rarely exposed (no more than a few times per year and often not occurring in a given year).  

This area does not, therefore, make any meaningful contribution to supporting the waterbird populations of 

the Stour and Orwell Estuaries SPA and Ramsar site as it is very rarely available as a foraging resource. 

 

The effect on intertidal exposure at MLWS (which does not represent an absolute loss) represents a 

change to the intertidal area on certain tides, but is not ‘lost’ to shallow subtidal in the same way as that 

described at LAT.  As described in Section 4.4, the exposure regime of this area of intertidal changes due 

to a predicted change in low water level and, therefore, this effect is more meaningfully expressed as the 

integrated change in total intertidal exposure throughout a representative spring-neap cycle.  This effect – 

a reduction in cumulative hectare-hours exposure of 0.05% - is considered insignificant in terms of effect 

on availability of foraging habitats to waterbirds.   

 

The predicted effects in Hamford Water are of a smaller magnitude, with a predicted change in cumulative 

hectare-hours exposure of 0.03%.  Again, this is considered insignificant in terms of effect on availability of 

foraging habitats to waterbirds. 

5.1.4 Effect of predicted changes in shallow subtidal/intertidal area due to 

changes in erosion/accretion rates and tidal water level on ecological 

receptors 

This question overlaps with that discussed in Section 5.1.3 and, therefore, the response provided in that 

section with regard to changes in tidal water level is relevant here.  

 

With regard to predicted changes in shallow subtidal/intertidal area due to changes in erosion/accretion 

rates, the proposed channel deepening is not predicted to change the general trend currently occurring in 

the estuarine system.  The intertidal area when considered over the whole estuarine system is predicted 

to continue to accrete (i.e. increase in area), but at a lower rate than existing.  Consequently, while this 

represents a predicted change due to the proposed deepening, this effect does not have the potential to 

negatively affect the foraging resource for waterbird populations of the SPA and Ramsar site in terms of 

area available (as the intertidal is predicted to continue to increase in area). 

 

With respect to prey resource availability, because the channel deepening is not predicted to alter the 

trend in intertidal evolution, give rise to sudden or rapid erosion or deposition of sediment or change the 

composition of the substratum, no significant change in benthic community structure is predicted. 
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5.1.5 In-combination effects on prey availability 

The potential in-combination effect of changes in tidal water level considered together with the effect of 

changes in shallow subtidal/intertidal area due to changes in erosion/accretion rate can be considered 

insignificant because: 

 

• The only area where conversion from intertidal to shallow subtidal is predicted is rarely exposed.  

• No change in the estuary-wide trend in intertidal evolution is predicted; total intertidal area within 

the system as a whole is predicted to continue to increase. 

• There is no potential for a change in the type of prey within intertidal areas due to the predicted 

effect of the proposed channel deepening. 

• A reduction in cumulative hectare-hours exposure of 0.05% is considered insignificant. 

 

Any predicted changes as a result of the proposed channel deepening are all of very small scale and do 

not present a significant change to the current functioning of the intertidal habitat within the estuarine 

system. 

5.1.6 Conclusion  

In conclusion, the supplementary and clarification information presented does not alter the conclusions of 

the information for HRA provided in Section 21 of the ES.   
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6 European sites with marine mammal qualifying interest features 

6.1 Introduction 

This section includes an assessment of potential effects on The Wash and North Norfolk Coast SAC 

(designated for harbour seal Phoca vitulina) and the Humber Estuary SAC (designated for grey seal 

Halichoerus grypus).  The comments relevant for these marine mammal European sites comprise MMO 

Comments 10.4, 10.7, 10.8, 10.9 and 10.16. 

 

Baseline information for both grey and harbour seal, shown in Section 13.3 of the ES, show that there is 

evidence of connectivity of seals from both The Wash and North Norfolk Coast SAC and the Humber 

Estuary SAC with the area predicted to be affected by the proposed channel deepening.  Both SACs 

have, therefore, been considered in this section. 

 

Additionally, it was commented that the in-combination assessment for Southern North Sea SAC should 

take account of all other aggregate extraction projects together. 

6.2 Assessment of The Wash and North Norfolk Coast SAC 

6.2.1 Baseline information 

As outlined in section 13.3.4 of the ES, the majority of harbour seals in the south-east England 

Management Unit (MU) (a total of 4,956 individuals; SCOS, 2018) are associated with colonies in The 

Wash (approximately 189km from the proposed channel deepening; 3,210 individuals (SCOS, 2018)) and 

Blakeney Point (approximately 156km from the proposed channel deepening; 399 individuals (SCOS, 

2018)).  Both colonies are within The Wash and North Norfolk Coast SAC, totalling 3,609 harbour seals.  

Harbour seal density estimates in the vicinity of the proposed scheme is 0.05 individuals per km2, based 

on the mean at-sea usage maps (Russell et al., 2017), with higher densities at the coastline and lower 

densities in the offshore area around the disposal sites (see Figure 13.6 of the ES).  For further baseline 

information on harbour seals in the area, see Section 13.3.4 of the ES. 

Harbour seal tagging studies of (as included in Section 13.3.4 of the ES) show that individuals travel 

between the coastline at Harwich, and both The Wash and Blakeney Point, indicating that there is 

connectivity between the proposed channel deepening and The Wash and North Norfolk Coast SAC.  For 

this reason, an assessment of potential effects on the SAC has been included below, despite the distance 

to the SAC itself. 

6.2.2 Potential for LSE 

During the construction phase, there is the potential that foraging harbour seal from The Wash and North 

Norfolk Coast SAC may be affected by: 

 

• Disturbance as a result of underwater noise generated by dredging activities; 

• Increased collision risk due to increased vessel presence; and 

• A reduction in harbour seal prey species. 

 

During the operational phase, there is the potential that foraging harbour seal from The Wash and North 

Norfolk Coast SAC may be affected by: 

 

• Disturbance as a result of underwater noise generated by maintenance dredging; and 
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• Increased collision risk due to increased vessel presence during maintenance activities. 

 

Each of the above listed potential effects are assessed further below. 

6.2.3 Conservation objectives 

The Conservation Objectives of The Wash and North Norfolk Coast SAC are to ensure that the integrity of 

the site is maintained, and that the site contributes to achieving Favourable Conservation Status (FCS) by 

maintaining or restoring: 

 

• The extent and distribution of qualifying natural habitats and habitats of the qualifying species; 

• The structure and function (including typical species) of qualifying natural habitats; 

• The structure and function of the habitats of the qualifying species; 

• The supporting processes on which qualifying natural habitats and the habitats of qualifying 

species rely; 

• The populations of each of the qualifying species; and 

• The distribution of qualifying species within the site. 

6.2.4  Assessment of potential effects 

6.2.4.1 Assessment of effects from the proposed channel deepening (alone) 

Table 6.1 presents the assessment of potential effects of the proposed channel deepening (alone) to 

foraging harbour seal in the context of the conservation objectives of The Wash and North Norfolk Coast 

SAC.  
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Table 6.1 Conservation objectives for The Wash and North Norfolk Coast SAC, showing the potential implications of the proposed scheme  

Conservation 

Objective 
Implications of the proposed scheme during the construction phase 

Implications of the proposed scheme during 

the operational phase 

The 

distribution 

of qualifying 

species 

within the 

site 

Disturbance from underwater noise 

There is no potential for significant change to the distribution of harbour seal within the SAC itself, due 

to the distance between the designated site and the proposed scheme (of 148km), however, there is 

the potential that there will be disturbance and displacement effects to foraging harbour seal that are 

associated with the SAC, but are foraging outwith of the SAC, and in the vicinity of the proposed 

scheme. 

The vessels will be slow moving (or stationary) and most noise emitted is likely to be of a lower 

frequency.  Noise levels reported by Malme et al. (1989) and Richardson et al. (1995) for large surface 

vessels indicate that physiological damage to auditory sensitive marine mammals is unlikely.  However, 

the levels could be sufficient to cause local disturbance to sensitive marine mammals in the immediate 

vicinity of the vessel, depending on ambient noise levels. 

The location of the proposed works is in the navigation channels, and the site is used by commercial 

and recreational vessels.  During the period 2008 to 2018, traffic levels peaked in 2009, with over 8,800 

vessel arrivals using the navigation channel to access the Haven Ports or to go further upstream into 

the estuaries (see Section 15 of the ES for further information).   

It is likely that marine mammals using the region are habituated to this type and intensity of underwater 

noise to at least some degree.  Marine mammals are also highly mobile, and likely to leave the area as 

a result of any disturbance.  Thomsen et al. (2006) reviewed the effects of ship noise on harbour 

porpoise and seal species.  As both species use lower frequency sound for communicating (with acute 

hearing capabilities at 2 kHz) there is the potential for detection, avoidance and masking in both 

species.   

During the capital dredge, the work will be limited to specific sections of the approach channel and to 

the IGE disposal site.  The dredgers will stay less than three hours at the same location during the 

dredging activities (see Section 2.3.1 of the ES) and will operate at slow speed during the filling of the 

Disturbance from underwater noise 

During the operation, maintenance dredging 

activities will be limited to specific sections of the 

approach channel and to the disposal site and 

would be less than those assessed for the 

previous phase.  The dredgers will change area 

frequently and will not stay for a long period at 

the same location.  The underwater noise emitted 

by the additional movement of the dredger is 

expected to be short term and will remain highly 

localised in comparison to existing shipping 

noise.  The effect on foraging harbour seal is 

therefore expected to be less than that assessed 

for the construction phase. 

Therefore, there is no adverse effect on the 

integrity of The Wash and North Norfolk 

Coast SAC due to disturbance from dredging 

or disposal activities, in relation to the 

Conservation Objective for harbour seal. 
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Conservation 

Objective 
Implications of the proposed scheme during the construction phase 

Implications of the proposed scheme during 

the operational phase 

hopper.  When the dredger is full, it will move on to the IGE disposal site (see Figure 1.2 of the ES) 

where it will remain for a short period (less than 1 hour).  Although up to three dredgers may operate 

continuously for up to two years, it is expected that the dredgers will not stay for a long period of time at 

the same location.  The underwater noise emitted by the additional movements of the dredgers is 

expected to be short term at each location and will remain localised in comparison to existing shipping 

noise. 

As a precautionary worst-case scenario, the number of individuals that could be disturbed as a result of 

vessels and disposal activities, within 1 km of the approach channel, disposal site and the vessel 

‘transition’ corridor (see section 13.4.1 of the ES for more information on this area) has been assessed 

(a total area of 120.02 km2), taking into account the harbour seal density of the proposed scheme (of 

0.05 per km2), up to 6 harbour seal could be temporarily disturbed as a result of the dredged disposal 

activities of the proposed scheme (or 0.008% of The Wash and North Norfolk Coast SAC population; or 

0.1% of the South-east England MU). This is a highly precautionary assumption, as it is unlikely that all 

foraging harbour seal present within this area would be disturbed as a result of the dredging and 

disposal activities. 

Taking into account the temporary disturbance and intermittent duration of underwater noise from both 

the dredging and disposal activities, there is unlikely to be any significant disturbance or barrier effects 

for foraging harbour seal.  Therefore, there is no adverse effect on the integrity of The Wash and 

North Norfolk Coast SAC due to disturbance from dredging or disposal activities, in relation to 

the Conservation Objective for harbour seal.  

Reduction in harbour seal prey species 

Potential impacts on fish species during the disposal of material at the IGE are related to physical 

disturbance and loss of habitats (e.g. food source, spawning and nursery grounds).  

Harbour seal feed on a variety of prey species, and the species is considered to be an opportunistic 

feeder, that are able to forage in other areas and have relatively large foraging ranges (see Section 

13.3.4 of the ES).  The assessment in Section 11 of the ES concludes that the potential impact on fish 

No potential for effect. 
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Conservation 

Objective 
Implications of the proposed scheme during the construction phase 

Implications of the proposed scheme during 

the operational phase 

species during this phase will be minor adverse at worst, and therefore not significant.  The impacts are 

likely to be localised in occurrence and temporary.   

Harbour seal have relatively low densities in the area, and there is no evidence that there are important 

foraging areas for seal species within the vicinity of the approach channel and disposal site. As a 

precautionary worst-case scenario, the number of individuals that could be affected by changes to prey 

resources as a result of dredging and disposal activities has been assessed base on the area of 

dredging and disposal, where changes to the seabed may occur (a total area of 18.9 km2), taking into 

account the foraging harbour seal density at the site. Up to one harbour seal (0.03% of The Wash and 

North Norfolk Coast SAC; or 0.02% of the South-east England MU) could be affected by a reduction in 

prey species availability.  This is a highly precautionary assumption, as it is unlikely that all harbour seal 

present within this area would be affected by any change to prey resource. 

Therefore, there is no adverse effect on the integrity of The Wash and North Norfolk Coast SAC 

due to disturbance from dredging or disposal activities, in relation to the Conservation Objective 

for harbour seal. 

The 

populations 

of each of 

the 

qualifying 

species 

Increased collision risk  

Marine mammals are able to detect and avoid vessels.  However, vessel strikes are known to occur, 

possibly due to distraction whilst foraging and socially interacting, or due to the marine mammals’ 

inquisitive nature (Wilson et al., 2007).  Therefore, increased vessel movements, especially those out-

with recognised vessel routes, can pose an increased risk of vessel collision to harbour seal. 

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 serious injury (Laist et al., 2001). 

As discussed above, any foraging harbour seal that are within the vicinity of the proposed scheme are 

likely to be habituated to high levels of vessel presence, and are therefore expected to be able to detect 

and avoid vessels. Although the risk of collision is likely to be low, as a precautionary worst-case 

Increased collision risk  

Given the small scale and temporary nature of 

maintenance dredging activities and low densities of 

harbour seal within the area, it is considered that the 

probability of an effect-receptor interaction occurring is 

highly unlikely.  Therefore, it is considered that any 

effect would be less than as assessed for the 

construction phase of the proposed scheme. 

Therefore, there is no adverse effect on the integrity 

of The Wash and North Norfolk Coast SAC due to 

disturbance from dredging or disposal activities, in 

relation to the Conservation Objective for harbour 

seal. 
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Conservation 

Objective 
Implications of the proposed scheme during the construction phase 

Implications of the proposed scheme during 

the operational phase 

scenario, the number of individuals that could be at increased risk of collision with vessels has been 

assessed based on 5% to 10% of the number of individuals that could be present in the area potentially 

being at increased collision risk.  The area used to inform the assessment covers the approach channel 

dredging area, disposal site and a vessel corridor in between the two locations (see section 13.4.2 of 

the ES for more information on this area).  The total area where there may be an increased risk of 

collision for foraging harbour seal is 28.05 km2.  Therefore, less than one harbour seal (0.07-0.15, 

based on 5% and 10% respectively) could be at increased risk of collision (or 0.001% to 0.004% of The 

Wash and North Norfolk Coast SAC; or 0.001% to 0.003% of the South-east England MU). 

This is a highly precautionary assumption, as it is unlikely that all foraging harbour seal present within 

this area would be at increased risk of collision risk with vessels, considering the number of vessels to 

be in the area compared to baseline conditions. In addition, based on the assumption that all foraging 

harbour seal would be disturbed from the area as a result of underwater noise from dredging and 

disposal activities (see above), there should be no potential for increased collision risk within the 

proposed scheme.  

Therefore, there is predicted to be no adverse effect on the integrity of The Wash and North 

Norfolk Coast SAC due to any increased risk of vessel collision in relation to the Conservation 

Objective for harbour seal. 
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6.2.4.2 Assessment of effects from the proposed channel deepening (in-combination) 

As stated within Section 21.6 of the ES, a number of other plans and projects were screened in for having 

the potential for in-combination effect with the proposed channel deepening. Those relevant for marine 

mammal species (with the potential effect screened in for assessment) are: 

 

• East Anglia THREE Offshore Wind Farm (OWF): 

o Disturbance from underwater noise; 

o Changes in prey availability; and 

o Increased collision risk. 

 

• Other aggregate areas (including aggregate areas 447, 507 and 509): 

o Disturbance from underwater noise; and 

o Changes in prey availability. 

 

Table 6.2 provides an assessment of all screened in in-combination plans and projects with the proposed 

channel deepening, in relation to foraging harbour seal. 

Table 6.2 In-combination assessment for The Wash and North Norfolk Coast SAC 

Other Plan / 

Project 

Potential 

Effect 

Potential for effect of other 

plans and projects 

In-combination effect 

East Anglia 

THREE 

OWF 

Disturbance 

from 

underwater 

noise. 

East Anglia THREE lies outside 

the study area for the proposed 

scheme (approximately 50 km 

from the nearest disposal site), the 

proposed export cable route lies 

close to the approach channel.  

Cables may be laid in the period 

2021-2023 and, therefore, a 

temporal interaction is possible 

with the cable works only during 

both the construction and 

operational phases. 

The ES for East Anglia THREE 

(East Anglia THREE Ltd, 2015) 

states that, due to the underwater 

noise associated with vessels and 

cabling works (including rock 

dumping and cable installation), 

less than one harbour seal (0.263) 

could be disturbed during the 

construction period. During 

operation, the same activities were 

assessed as having a negligible 

effect on harbour seal. 

The highest number of individuals predicted 

to be disturbed by underwater noise from 

the proposed scheme is during the 

construction phase, with up to 6 harbour 

seal estimated to be disturbed by dredging 

and disposal activities. The East Anglia 

THREE OWF is predicted to have a 

negligible effect due to disturbance from 

underwater noise associated with cable 

works, in both the construction and 

operation phases. The maximum number of 

harbour seal expected to be affected by the 

East Anglia THREE project was less than 1 

individual.  

The maximum number of harbour seal 

anticipated to be affected by disturbance 

from the East Anglia THREE OWF and the 

proposed scheme is 7 (or 0.2% of the 

Humber Estuary SAC; or 0.14% of the 

South-east England MU).  

Due to the low number of individuals 

anticipated to be temporarily affected, there 

is no adverse effect on the integrity of 

The Wash and North Norfolk SAC due to 

disturbance from dredging or disposal 

activities, in relation to the Conservation 

Objective for harbour seal. 
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Other Plan / 

Project 

Potential 

Effect 

Potential for effect of other 

plans and projects 

In-combination effect 

Changes in 

prey 

availability. 

The ES for East Anglia THREE 

(East Anglia THREE Ltd, 2015) 

states that there would be a 

negligible impact to harbour seal 

prey species as a result of both the 

construction and operational 

phases of the project. 

The highest number of individuals predicted 

to be affected by the loss of prey species 

from the proposed scheme is during the 

construction phase, with up to 1 harbour 

seal estimated to affected, which is 

assessed as having no effect on the integrity 

of the site. The East Anglia THREE OWF is 

predicted to have a negligible effect due to a 

change in prey species availability, in both 

the construction and operation phases.  

Due to the low number of individuals 

anticipated to be temporarily affected, and 

the low significance of effect from both 

projects, there is no adverse effect on the 

integrity of The Wash and North Norfolk 

SAC due to disturbance from dredging or 

disposal activities, in relation to the 

Conservation Objective for harbour seal. 

Increased 

collision risk. 

The ES for East Anglia THREE 

(East Anglia THREE Ltd, 2015) 

states that there would be a 

negligible impact to harbour seal 

as a result of the potential for 

increased collision with vessels 

during both construction and 

operation of the project. 

The highest number of individuals predicted 

to be at increased risk of collision from the 

proposed scheme is during the construction 

phase, with less than 1 harbour seal 

estimated to be potentially affected. The 

East Anglia THREE OWF is predicted to 

have a negligible effect from any change in 

prey resource, in both the construction and 

operation phases.  

Due to the low number of individuals 

anticipated to be temporarily affected, and 

the low significance of effect from both 

projects, there is no adverse effect on the 

integrity of The Wash and North Norfolk 

SAC due to disturbance from dredging or 

disposal activities, in relation to the 

Conservation Objective for harbour seal. 

Other 

Aggregate 

Areas (447 / 

507 / 509) 

Disturbance 

from 

underwater 

noise. 

No information is available on the 

aggregate dredging at area 447, 

therefore an in-combination 

assessment is not possible for this 

project. 

The ES for aggregate dredging at 

areas 507 (CEMEX Marine Ltd, 

2013) concluded that, as dredging 

had been ongoing at the site for a 

No information is available on the aggregate 

dredging at area 447, therefore an in-

combination assessment is not possible for 

this project. 

Impacts to harbour seal from aggregate 

areas 507 and 509 were assessed as being 

not significant. For the proposed scheme, 6 

harbour seal are predicted to be disturbed 

due to dredging and disposal activities.  
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Other Plan / 

Project 

Potential 

Effect 

Potential for effect of other 

plans and projects 

In-combination effect 

number of years, harbour seal are 

therefore habituated to similar 

levels and frequencies of noise. In 

addition, the duration of the noise 

would be short-term, although 

regular, but that the area does not 

represent a core foraging area. 

The effect of dredging noise on 

harbour seal was therefore 

assessed as not significant. 

The ES for aggregate dredging at 

areas 509 (Britannia Aggregates 

Ltd, 2013) concluded that, as 

dredging had been ongoing at the 

site for a number of years, harbour 

seal are therefore habituated to 

similar levels and frequencies of 

noise. In addition, the duration of 

the noise would be short-term, 

although regular, but that the area 

does not represent a core foraging 

area. The effect of dredging noise 

on harbour seal was therefore 

assessed as not significant. 

Due to the low number of individuals 

anticipated to be temporarily affected, and 

the low significance of effect from both 

projects, there is no adverse effect on the 

integrity of The Wash and North Norfolk 

SAC due to disturbance from dredging or 

disposal activities, in relation to the 

Conservation Objective for harbour seal. 

Changes in 

prey 

availability. 

No information is available on the 

aggregate dredging at area 447, 

therefore an in-combination 

assessment is not possible for this 

project. 

The ES for aggregate dredging at 

areas 507 (CEMEX Marine Ltd, 

2013) did not assess the potential 

for loss of prey for harbour seal. 

Therefore, it is not considered that 

there would be any effect.  

No information is available on the aggregate 

dredging at area 447, therefore an in-

combination assessment is not possible for 

this project. 

Impacts to harbour seal from aggregate 

areas 507 and 509 were screened out of 

further assessment, therefore there is not 

potential for in-combination effects between 

the proposed scheme and dredging at either 

aggregate area 507 or 509. 

There is no adverse effect on the integrity 

of The Wash and North Norfolk SAC due 

to disturbance from dredging or disposal 

activities, in relation to the Conservation 

Objective for harbour seal. 

 



 
P r o j e c t  r e l a t e d  

 

05 February 2020   PB1184-RHD-ZZ-XX-RP-Z-0001 31  

 

6.3 Assessment of the Humber Estuary SAC 

6.3.1 Baseline information 

As outlined in Section 13.3.4 of the ES, the majority of grey seal in the south-east England MU (a total of 

8,716 individuals; SCOS, 2018) are associated with colonies at Donna Nook (approximately 225km from 

the proposed scheme; 6,526 individuals (SCOS, 2018)), which is within the Humber Estuary SAC. 

Grey seal density estimates in the vicinity of the proposed scheme is 0.052 individuals per km2, based on 

the mean at-sea usage maps (Russel et al., 2017), with higher densities at the coastline, reducing further 

offshore, with lower densities around the disposal sites (see Figure 13.9 of the ES).  For further baseline 

information on grey seals in the area see Section 13.3.4 of the ES. 

Tagging studies of grey seal (as included in Section 13.3.4 of the ES) show that individuals travel between 

the coastline and offshore area at Harwich, and Donna Nook, indicating that there is connectivity between 

the proposed scheme and the Humber Estuary SAC.  For this reason, an assessment of potential effects 

on the SAC has been included below, despite the distance to the SAC itself. 

6.3.2 Potential for LSE 

During the construction phase, there is the potential that foraging grey seal from the Humber Estuary SAC 

to be affected by: 

 

• Disturbance as a result of underwater noise generated by dredging activities; 

• Increased collision risk due to increased vessel presence; and 

• A reduction in grey seal prey species. 

 

During the operational phase, there is the potential that foraging grey seal from the Humber Estuary SAC 

may be affected by: 

 

• Disturbance as a result of underwater noise generated by maintenance dredging; and 

• Increased collision risk due to increased vessel presence during maintenance activities. 

 

Each of the above listed potential effects are assessed further below. 

6.3.3 Conservation objectives 

The Conservation Objectives of the Humber Estuary SAC are to ensure that the integrity of the site is 

maintained, and that the site contributes to achieving FCS by maintaining or restoring: 

 

• The extent and distribution of qualifying natural habitats and habitats of the qualifying species; 

• The structure and function (including typical species) of qualifying natural habitats; 

• The structure and function of the habitats of the qualifying species; 

• The supporting processes on which qualifying natural habitats and the habitats of qualifying 

species rely; 

• The populations of each of the qualifying species; and 

• The distribution of qualifying species within the site. 
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6.3.4 Assessment of potential effects 

6.3.4.1 Assessment of effects from the proposed scheme (alone) 

Table 6.3 presents the assessment of potential of effects to foraging grey seal, against the Conservation 

Objectives of the Humber Estuary SAC.  
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Table 6.3 Conservation objectives for the Humber Estuary SAC, showing the potential implications of the proposed scheme  

Conservation 

Objective 
Implications of the proposed scheme during the construction phase 

Implications of the proposed 

scheme during the operational 

phase 

The 

distribution 

of qualifying 

species 

within the 

site 

Disturbance from underwater noise 

There is no potential for significant change to the distribution of grey seal within the SAC itself, due to the 

distance between the designated site and the proposed scheme (of 225km), however, there is the potential that 

there will be disturbance and displacement effects to foraging grey seal that are associated with the SAC, but are 

foraging outwith of the SAC, and in the vicinity of the proposed scheme. 

The vessels will be slow moving (or stationary) and most noise emitted is likely to be of a lower frequency.  Noise 

levels reported by Malme et al. (1989) and Richardson et al. (1995) for large surface vessels indicate that 

physiological damage to auditory sensitive marine mammals is unlikely.  However, the levels could be sufficient 

to cause local disturbance to sensitive marine mammals in the immediate vicinity of the vessel, depending on 

ambient noise levels. 

The location of the proposed works is in the navigation channels, and the site is used by commercial and 

recreational vessels.  During the period 2008 to 2018 traffic levels peaked in 2009, with over 8,800 vessel arrivals 

using the navigation channel to access the Haven Ports or to go further upstream into the estuaries (see Section 

15 of the ES for further information).   

It is likely that marine mammals using the region are habituated to this type and intensity of underwater noise to 

at least some degree.  Marine mammals are also highly mobile, and likely to leave the area as a result of any 

disturbance.  Thomsen et al. (2006) reviewed the effects of ship noise on harbour porpoise and seal species.  As 

both species use lower frequency sound for communicating (with acute hearing capabilities at 2 kHz) there is the 

potential for detection, avoidance and masking in both species.   

During the capital dredge, the work will be limited to specific sections of the approach channel and to the IGE 

disposal site.  The dredgers will stay less than three hours at the same location during the dredging activities (see 

Section 2.3.1 of the ES) and will operate at slow speed during the filling of the hopper.  When the dredger is full, it 

Disturbance from underwater noise 

During the operation, maintenance 

dredging activities will be limited to 

specific sections of the approach 

channel and to the disposal site and 

would be less than those assessed for 

the previous phase.  The dredgers will 

change area frequently and will not stay 

for a long period at the same location.  

The underwater noise emitted by the 

additional movement of the dredger is 

expected to be short term and will 

remain highly localised in comparison 

to existing shipping noise.  The effect 

on foraging grey seal is therefore 

expected to be less than that assessed 

for the construction phase. 

Therefore, there is no adverse effect 

on the integrity of the Humber 

Estuary SAC due to disturbance 

from dredging or disposal activities, 

in relation to the Conservation 

Objective for grey seal. 
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Conservation 

Objective 
Implications of the proposed scheme during the construction phase 

Implications of the proposed 

scheme during the operational 

phase 

will move on to the IGE disposal site (see Figure 1.2 of the ES) where it will remain for a short period (less than 1 

hour).  Although up to three dredgers may operate continuously for up to two years, it is expected that the 

dredgers will not stay for a long period of time at the same location.  The underwater noise emitted by the 

additional movements of the dredgers is expected to be short term at each location and will remain localised in 

comparison to existing shipping noise. 

As a precautionary worst-case scenario, the number of individuals that could be disturbed as a result of vessels 

and disposal activities, within 1 km of the approach channel, disposal site and the vessel ‘transition’ corridor (see 

section 13.4.1 of the ES for more information on this area) has been assessed (a total area of 120.02 km2), taking 

into account the grey seal density of the proposed scheme (of 0.052 per km2), up to 6 grey seal could be 

temporarily disturbed as a result of the dredged disposal activities of the proposed scheme (or 0.09% of the 

Humber Estuary SAC population; or 0.07% of the South-east England MU). This is a highly precautionary 

assumption, as it is unlikely that all foraging harbour seal present within this area would be disturbed as a result 

of the dredging and disposal activities. 

Taking into account the temporary disturbance and intermittent duration of underwater noise from both the 

dredging and disposal activities, there is unlikely to be any significant disturbance or barrier effects for foraging 

grey seal.  Therefore, there is no adverse effect on the integrity of the Humber Estuary SAC due to 

disturbance from dredging or disposal activities, in relation to the Conservation Objective for grey seal.  

Reduction in harbour seal prey species 

Potential impacts on fish species during the disposal of material at the IGE are related to physical disturbance 

and loss of habitats (e.g. food source, spawning and nursery grounds).  

Grey seal feed on a variety of prey species, and the species is considered to be an opportunistic feeder, that are 

able to forage in other areas and have relatively large foraging ranges (see Section 13.3.4 of the ES).  The 

assessment in Section 11 of the ES concludes that the potential impact on fish species during this phase will be 

minor adverse at worst, and therefore not significant.  The impacts are likely to be localised in occurrence and 

No potential for effect. 
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Conservation 

Objective 
Implications of the proposed scheme during the construction phase 

Implications of the proposed 

scheme during the operational 

phase 

temporary.   

Grey seal have relatively low densities in the area, and there is no evidence that there are important foraging 

areas for seal species within the vicinity of the approach channel and disposal site. As a precautionary worst-

case scenario, the number of individuals that could be affected by changes to prey resources as a result of 

dredging and disposal activities has been assessed base on the area of dredging and disposal, where changes to 

the seabed may occur (a total area of 18.9 km2), taking into account the foraging grey seal density at the site. Up 

to one grey seal (0.015% of the Humber Estuary SAC; or 0.01% of the South-east England MU) could be affected 

by a reduction in prey species availability.  This is a highly precautionary assumption, as it is unlikely that all grey 

seal present within this area would be affected by any change to prey resource.  

Therefore, there is no adverse effect on the integrity of the Humber Estuary SAC due to disturbance from 

dredging or disposal activities, in relation to the Conservation Objective for grey seal. 

The 

populations 

of each of 

the 

qualifying 

species 

Increased collision risk  

Marine mammals are able to detect and avoid vessels.  However, vessel strikes are known to occur, possibly due 

to distraction whilst foraging and socially interacting, or due to the marine mammals’ inquisitive nature (Wilson et 

al., 2007).  Therefore, increased vessel movements, especially those out-with recognised vessel routes, can pose 

an increased risk of vessel collision to grey seal. 

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 serious injury (Laist et al., 2001). 

As discussed above, any foraging grey seal that are within the vicinity of the proposed scheme are likely to be 

habituated to high levels of vessel presence, and are therefore expected to be able to detect and avoid vessels. 

Although the risk of collision is likely to be low, as a precautionary worst-case scenario, the number of individuals 

that could be at increased risk of collision with vessels has been assessed based on 5% to 10% of the number of 

Increased collision risk  

Given the small scale and temporary 

nature of maintenance dredging 

activities and low densities of harbour 

seal within the area, it is considered 

that the probability of an effect-receptor 

interaction occurring is highly unlikely.  

Therefore, it is considered that any 

effect would be less than as assessed 

for the construction phase of the 

proposed scheme. 

Therefore, there is no adverse effect 

on the integrity of the Humber 
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Conservation 

Objective 
Implications of the proposed scheme during the construction phase 

Implications of the proposed 

scheme during the operational 

phase 

individuals that could be present in the area potentially being at increased collision risk.  The area used to inform 

the assessment covers the approach channel dredging area, disposal site and a vessel corridor in between the 

two locations (see section 13.4.2 of the ES for more information on this area).  The total area where there may be 

an increased risk of collision for foraging grey seal is 28.05 km2.  Therefore, less than one grey seal (0.07-0.15, 

based on 5% and 10% respectively) could be at increased risk of collision (or 0.001% to 0.002% of the Humber 

Estuary SAC; or 0.0008% to 0.002% of the South-east England MU). 

This is a highly precautionary assumption, as it is unlikely that all foraging grey seal present within this area 

would be at increased risk of collision risk with vessels, considering the number of vessels to be in the area 

compared to baseline conditions. In addition, based on the assumption that all foraging grey seal would be 

disturbed from the area as a result of underwater noise from dredging and disposal activities (see above), there 

should be no potential for increased collision risk within the proposed scheme. 

Therefore, there is no adverse effect on the integrity of the Humber Estuary SAC due to disturbance from 

dredging or disposal activities, in relation to the Conservation Objective for grey seal. 

Estuary SAC due to disturbance 

from dredging or disposal activities, 

in relation to the Conservation 

Objective for grey seal. 
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6.3.4.2 Assessment of effects from the proposed channel deepening (in-combination 

As stated within Section 21.6 of the ES, a number of other plans and projects were screened in for having 

the potential for in-combination effect with the proposed scheme.  Those relevant for marine mammal 

species (with the potential effect screened in for assessment) are: 

 

• East Anglia THREE Offshore Wind Farm (OWF): 

o Disturbance from underwater noise; 

o Changes in prey availability; and 

o Increased collision risk. 

 

• Other aggregate areas (including aggregate areas 447, 507 and 509): 

o Disturbance from underwater noise; and 

o Changes in prey availability. 

 

Table 6.4 provides an assessment of all screened in in-combination projects with the proposed scheme, in 

relation to foraging grey seal. 

Table 6.4 In-combination assessment for the Humber Estuary SAC 

Other Plan / 

Project 

Potential 

Effect 

Other Project Potential for Effect In-combination effect 

East Anglia 

THREE 

OWF 

Disturbance 

from 

underwater 

noise. 

East Anglia THREE lies outside 

the study area for the proposed 

scheme (approximately 50 km 

from the nearest disposal site), the 

proposed export cable route lies 

close to the approach channel.  

Cables may be laid in the period 

2021-2023 and, therefore, a 

temporal interaction is possible 

with the cable works only during 

both the construction and 

operational phases. 

The ES for East Anglia THREE 

(East Anglia THREE Limited, 

2015) states that, due to the 

underwater noise associated with 

vessels and cabling works 

(including rock dumping and cable 

installation), up to 12.3 grey seal 

could be disturbed during the 

construction period.  During 

operation, the same activities were 

assessed as having a negligible 

effect on grey seal.  

 

The highest number of individuals predicted 

to be disturbed by underwater noise from 

the proposed scheme is during the 

construction phase, with up to 6 grey seal 

estimated to be disturbed by dredging and 

disposal activities.  The East Anglia THREE 

OWF is predicted to have a negligible effect 

due to disturbance from underwater noise 

associated with cable works, in both the 

construction and operation phases.  The 

maximum number of grey seal expected to 

be affected by the East Anglia THREE 

project was 12.3 individuals.  

The maximum number of grey seal 

anticipated to be affected by disturbance 

from the East Anglia THREE OWF and the 

proposed scheme is 18.3 (or 0.3% of the 

Humber Estuary SAC; or 0.2% of the South-

east England MU).  

Due to the low number of individuals 

anticipated to be temporarily affected, there 

is no adverse effect on the integrity of the 

Humber Estuary SAC due to disturbance 

from dredging or disposal activities, in 

relation to the Conservation Objective for 

grey seal. 

Changes in The ES for East Anglia THREE The highest number of individuals predicted 
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Other Plan / 

Project 

Potential 

Effect 

Other Project Potential for Effect In-combination effect 

prey 

availability. 

(East Anglia THREE Ltd, 2015) 

states that there would be a 

negligible impact to grey seal prey 

species as a result of the both the 

construction and operational 

phases of the project. 

The ES for East Anglia THREE 

(East Anglia THREE Ltd, 2015) 

states that there would be a 

negligible impact to harbour seal 

prey species as a result of both the 

construction and operational 

phases of the project. 

to be affected by the loss of prey species 

from the proposed scheme is during the 

construction phase, with up to 1 grey seal 

estimated to affected, which is assessed as 

having no effect on the integrity of the site.  

The East Anglia THREE OWF is predicted 

to have a negligible effect due to a change 

in prey species availability, in both the 

construction and operation phases.  

Due to the low number of individuals 

anticipated to be temporarily affected, and 

the low significance of effect from both 

projects, there is no adverse effect on the 

integrity of the Humber Estuary SAC due 

to disturbance from dredging or disposal 

activities, in relation to the Conservation 

Objective for grey seal. 

Increased 

collision risk. 

The ES for East Anglia THREE 

(East Anglia THREE Ltd, 2015) 

states that there would be a 

negligible impact to grey seal as a 

result of the potential for increased 

collision with vessels during both 

construction and operation of the 

project. 

The ES for East Anglia THREE 

(East Anglia THREE Ltd, 2015) 

states that there would be a 

negligible impact to harbour seal 

as a result of the potential for 

increased collision with vessels 

during both construction and 

operation of the project. 

The highest number of individuals predicted 

to be at increased risk of collision from the 

proposed scheme is during the construction 

phase, with less than 1 grey seal estimated 

to be potentially affected.   The East Anglia 

THREE OWF is predicted to have a 

negligible effect from any change in prey 

resource, in both the construction and 

operation phases.  

Due to the low number of individuals 

anticipated to be temporarily affected, and 

the low significance of effect from both 

projects, there is no adverse effect on the 

integrity of the Humber Estuary SAC due 

to disturbance from dredging or disposal 

activities, in relation to the Conservation 

Objective for grey seal. 

Other 

Aggregate 

Areas (447 / 

507 / 509) 

Disturbance 

from 

underwater 

noise. 

No information is available on the 

aggregate dredging at area 447, 

therefore an in-combination 

assessment is not possible for this 

project. 

The ES for aggregate dredging at 

areas 507 (CEMEX Marine Ltd, 

2013) screened grey seal out of 

further assessment, on the basis 

that very few are present within the 

vicinity of the project.  

No information is available on the aggregate 

dredging at area 447, therefore an in-

combination assessment is not possible for 

this project. 

Impacts to grey seal from aggregate areas 

507 and 509 were screened out of further 

assessment, therefore there is not potential 

for in-combination effects between the 

proposed scheme and dredging at either 

aggregate area 507 or 509. 
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Other Plan / 

Project 

Potential 

Effect 

Other Project Potential for Effect In-combination effect 

The ES for aggregate dredging at 

areas 509 (Britannia Aggregates 

Ltd, 2013) screened grey seal out 

of further assessment, on the 

basis that very few are present 

within the vicinity of the project.  

Therefore, there is no adverse effect on 

the integrity of the Humber Estuary SAC 

due to disturbance from dredging or 

disposal activities, in relation to the 

Conservation Objective for grey seal. 

Changes in 

prey 

availability. 

No information is available on the 

aggregate dredging at area 447, 

therefore an in-combination 

assessment is not possible for this 

project. 

The ES for aggregate dredging at 

areas 507 (CEMEX Marine Ltd, 

2013) screened grey seal out of 

further assessment, on the basis 

that very few are present within the 

vicinity of the project.  

 

 

6.4 Additional assessment of the Southern North Sea SAC 

MMO Comment 10.16 requested that, with regard to the Southern North Sea SAC, all dredging at other 

aggregate areas should be considered together, rather than separately with the proposed scheme.  Table 

6.5 combines all assessments for the aggregate areas, with the proposed scheme, to form an overall in-

combination assessment. 

Table 6.5 In-combination assessment for the Southern North Sea SAC for all other aggregate areas 

Aggregate Area 
Spatial assessment 

(km2) (% of winter area) 

Seasonal assessment 

(no. of days)* (% of 

winter area) 

North Sea population 

assessment (no. of 

individuals (% of North 

Sea MU population) 

507 361.7 (2.8%) 
182 days (2.8% of the 

winter season) 
321.2 (0.09%) 

509 87.1 (0.7%) 
182 days (0.7% of the 

winter season) 
77.3 (0.02%) 

Proposed scheme 37.6 (0.3%) 
182 days (0.3% of the 

winter season) 
33.4 (0.01%) 

Total for all in-

combination aggregate 

projects 

486.4 (3.8%) 
182 days (3.8% of the 

winter season) 
432 (0.13%) 

*a total of 182 days in the winter season of the Southern North Sea SAC 

 

 

  



 
P r o j e c t  r e l a t e d  

 

05 February 2020   PB1184-RHD-ZZ-XX-RP-Z-0001 40  

 

7 Predicted changes in currents, waves and morphology at 

Shotley 

7.1 Introduction 

This section draws together the results presented in the ES that have specific relevance to Shotley 

Marina.  The predicted changes in currents, waves and morphology arising from the deepening which will 

occur in the vicinity of Shotley Marina are presented and discussed in the context of observed changes 

since 1992. 

7.2 Predicted changes in currents 

The predicted changes in currents (at peak flood and peak ebb) arising from the deepening, for a spring 

tide and for a spring tide with surge, are shown in Figure 7.1 to Figure 7.4.  The figures show that the 

effect of the deepening is negligible in the vicinity of Shotley Marina, or even reduces current speed 

slightly (see Figure 7.3) immediately to the north of the marina.  

7.3 Predicted changes in waves 

The predicted changes resulting from the -16m CD deepening for 1:200 wave conditions for offshore 

waves from 30º, 60º, 90º , 120º and 150º are shown in Figure 7.5 to Figure 7.9.  The wave conditions 

used are summarised in Table 7.1.  

 

Table 7.1  1 in 200 years return period input conditions 

Hs 

(m) 

Tp 

(s) 

Wave 

Direction 

(N) 

Wind 

Speed 

(m/s) 

Wind 

Direction 

(N) 

Water Level 

(m CD) 
Water level 

5.87 8.9 30 20.9 30 3.8 MHWS 

4.51 7.9 60 20.3 60 3.8 MHWS 

4.99 8.9 90 23.4 90 3.8 MHWS 

3.69 7.0 120 20.7 120 3.8 MHWS 

4.44 7.8 150 25.2 150 3.8 MHWS 

 

The figures show that the effect of the deepening is either neutral or reduces wave heights slightly in the 

vicinity of Shotley Marina and over Shotley Spit.   

7.4 Predicted changes in morphology 

The difference in the predicted annual change in morphology arising from the -16m CD deepening is 

shown in Figure 7.10 along with the predicted annual change for the existing case (Figure 7.11) and the 

deepened case (Figure 7.12). 

 

Figure 7.10 shows that the effect of the deepening is negligible, except for the marina entrance channel 

and a patch east of the marina, around MLWS (0.4m CD), where reductions in the rate of deposition are 

predicted.  Figure 7.11 and Figure 7.12 are included to show that the effect is a reduction in deposition, 

rather than an increase in erosion. 
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Figure 7.1  Predicted changes in spring tide peak ebb current speed as a result of the -16m CD deepening 
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Figure 7.2  Predicted changes in spring tide peak flood current speed as a result of the -16m CD deepening 
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Figure 7.3  Predicted changes in peak ebb current speed of a spring tide with the December 2013 surge as a result of the -16m CD 

deepening 
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Figure 7.4  Predicted changes in peak flood current speed of a spring tide with the December 2013 surge speed as a result of the -

16m CD deepening 
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Figure 7.5  Predicted changes in wave height for a 1:200 wave from 30oN as a result of the -16m CD deepening 
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Figure 7.6  Predicted changes in wave height for a 1:200 wave from 60oN as a result of the -16m CD deepening 
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Figure 7.7  Predicted changes in wave height for a 1:200 wave from 90oN as a result of the -16m CD deepening 
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Figure 7.8  Predicted changes in wave height for a 1:200 wave from 120oN as a result of the -16m deepening 
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Figure 7.9  Predicted changes in wave height for a 1:200 wave from 150oN as a result of the -16m CD deepening 
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Figure 7.10  Difference in the predicted annual morphological change resulting from the proposed -16m CD deepening 
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Figure 7.11  Predicted annual morphological change, existing scenario 
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Figure 7.12  Predicted morphological change, -16m CD deepened scenario 

 

7.5 Changes in observed evolution of Shotley Spit 

7.5.1 Changes 1992-1999 

The technical studies for the Bathside Bay EIA included a review of available bathymetric surveys 

undertaken by HHA in the Stour and Orwell (HR Wallingford, 2001a) and evaluated the changes in 

bathymetry on Shotley Spit over the period 1992-1999.  These are reproduced in Figure 7.13.  The Figure 

shows that over this 7-year period erosion of 0.2-0.5m occurred between the 0.5m CD and -2m CD 

contours, with accretion largely occurring between the -2m CD and -5m CD contours. 
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Figure 7.13  Surveyed changes in bathymetry on Shotley Spit, 1992-1999 (Source:  HR Wallingford, 2001a) 

 

7.5.2 Changes 2005-2015 

As part of the monitoring package associated with the 1998-2000 deepening HHA undertook combined 

LiDAR and bathymetric surveys in 2005/6, 2010 and 2015 (HR Wallingford, 2017).  The overall change 

across the whole 2005-15 period in the vicinity of Shotley Marina is shown in in Figure 7.14.  The figure 

shows that over this 10-year period erosion and accretion of up to 0.5m occurred over the spit below the 

0m CD contour with accretion of 0.5m or more occurring between the -2m CD and -5m CD contours. 

 

Within the 0m CD shoreline the predominant change is observed to be erosion with up to 0.5 m of erosion 

occurring west of Shotley Marina alongside the road to Shotley Gate and with more than 1 m of erosion 

NE of the marina.  These changes are associated with the response of the morphology to the beneficial 

placements of clay along the foreshore west of the marina in 2009 (pers.comm. HHA) and to placements 

of gravel and silt (associated with beneficial use of materials arising from the Trinity III (2)) adjacent to, 

and north of, the marina in 2003.  These placements were undertaken by creating bunds out of the gravel 

and clay arising from the Trinity III (2) capital dredging and backfilling the bunds with silt arising from 

maintenance dredging, recognising that over time the bunds would be mobile in the prevalent 

hydrodynamic conditions and that the placements would have a limited period of effectiveness. 

 

 It can be seen that the nearshore response identified in 2005-2015 mostly took place prior to 2010.  The 

corresponding change over the period 2010-2015 is shown in Figure 7.15.  Here changes along the 

foreshore are generally more mixed with surveyed changes in elevation NE of the marina being mainly in 

the region of 0.2-0.5m.  Changes on Shotley Spit over this period were generally more erosive (with the 

surveys indicating a lowering of 0.2-0.5m over much of the spit below 0m CD. 
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Figure 7.14  Surveyed change in bathymetry, 2005-2015 (Source: HR Wallingford, 2017) 

 

No 2005    

data 
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Figure 7.15  Surveyed change in bathymetry, 2010 - 2015 (Source:  HR Wallingford 2017) 

7.6 Discussion 

The modelling undertaken for the ES has shown that the deepening will cause negligible (or a slight 

reduction) in currents and waves over Shotley Spit and in the vicinity of Shotley Marina.  No increase in 

erosion is predicted on Shotley Spit or in the vicinity of the Marina.  The deepening of the approach 

channel to -16m CD is therefore not predicted to cause any changes in hydrodynamics or sediment 

transport that will have an effect on Shotley Spit or the vicinity of Shotley Marina. 

 

Shotley Spit and the foreshore around Shotley Marina continue to evolve in response to changes in 

natural wave conditions and, in the case of the foreshore, in response to the evolution of beneficial use 

placements of clay, gravel and silt undertaken previously to reduce flood risk around the Shotley area.  

 

No 2010       

data 
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1 Introduction 
This Appendix provides an update to the Water Framework Directive (WFD) Compliance Assessment 
that was presented in Chapter 9 of the ES.  It has been produced to support the response to MMO 
Comment 1.5 and 1.6. 
 

2 WFD Compliance Assessment – Stage 1: Screening  

 Identifying activities and water bodies screened in for assessment 
Figure 9.2 of the ES shows the maximum extent of the potential capital dredge sediment plume within 
the study area for modelled Scenario 6, which is considered to be the scenario resulting in the most 
extensive sediment plume footprint.  It should be noted that hydrodynamic issues such as changes to 
wave conditions will be experienced over a much smaller scale and therefore the definition of the study 
area using the plume extent is considered the most accurate way of defining water bodies potentially 
at risk.   
 
The water bodies below have been identified to take through the WFD compliance assessment 
process (shown in Figure 9.2 of the ES):  
 
 Orwell transitional waterbody GB520503613601 – Harbour dredging occurs within this water body; 

 Stour (Essex) transitional waterbody GB520503613602 – Harbour dredging occurs within this 
water body; 

 Essex coastal waterbody GB650503520001 – Channel dredging occurs within this water body; 
and, 

 Harwich Approaches coastal waterbody GB650503190000 – Harbour and channel dredging 
occurs within this water body. 

 
It should be noted that the sediment plumes associated with disposal activities at IGE and TH027 will 
not extend within any WFD water body and therefore disposal activities from capital and maintenance 
dredging have been screened out of requiring any further assessment (see Figure 9.1 of the ES), and 
only the capital dredging activity and future maintenance dredging activity is considered in Stage 2. 
 

 Water bodies screened out of the assessment 
The following water bodies have been screened out of the assessment: 
 
 All freshwater water bodies.  This is because the plume is unlikely to extend into these water 

bodies both because of riverine flow characteristics but also because of the limited extent of 
suspended solids concentrations as shown in Figure 9.2 of the ES; 

 Alde and Ore transitional waterbody GB520503503800 – The plume does not extend into this 
water body; 

 Blackwater Outer coastal waterbody GB650503200000 – The plume does not extend into this 
water body; 
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 Crouch transitional waterbody GB520503704100 – The plume does not extend into this water 
body; 

 Blackwater transitional waterbody GB520503714000 – The plume does not extend into this water 
body; and 

 Colne transitional waterbody GB520503713800 – The plume does not extend into this water body. 

 
There are three other water bodies that may fall within the maximum extent of potential sediment 
plumes under the modelled scenario: 

 Deben transitional waterbody GB520503503900;  

 Hamford Water coastal waterbody GB680503713700; 

 Suffolk coastal waterbody GB650503520002. 
 
However, modelling of all the scenarios described in Table 7.4 of the ES suggests that the maximum 
predicted increase in suspended sediment concentration within these three water bodies is predicted 
to be less than 50 mg/l, and the mean predicted increase in concentration is less than 10 mg/l.  Such 
levels fall well within the levels of natural variation and are considerably less than peak suspended 
sediment levels during storms (as described in Table 8.10 of the ES).  It can therefore be confidently 
assessed that there will be no non-temporary effects arising from the sediment plume and the three 
water bodies have been screened out of the assessment. 

 

3 Stage 2: Scoping 
The aim of this section is to consider the water bodies scoped in and highlight the parameters within 
each water body that could be impacted.  To summarise the activities scoped in for assessment are: 
 

 Capital dredging 
 Maintenance dredging 

 
The most up to date WFD classification details of the four water bodies screened in for Stage 2 of the 
assessment are provided in Table 3.1 and Table 3.2 below, as extracted from the Environment 
Agency’s Catchment Data Explorer. 
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Table 3.1  Information for the Stour (Essex) and Orwell transitional water bodies  
Stour (Essex)  Orwell 

Water body ID GB520503613602 GB520503613601 
River basin district 
name 

Anglian Anglian 

Water body type 
(estuarine or 
coastal) 

Transitional Transitional 

Water body total 
area (km2) 

25.27 12.49 

Overall water body 
status  

Moderate (2016)  Moderate (2016) 

Ecological status Moderate (2016) Moderate (2016) 
Chemical status Good (2016) Good (2016) 
Target water body 
status and deadline 

Good (2027) Good (2027) 

Hydromorphology 
status of water 
body 

Supports Good Supports Good 

Heavily modified 
water body and for 
what use 

Yes –flood protection and navigation, ports and 
harbours 

Yes – flood protection and navigation, 
ports and harbours 

Higher sensitivity 
habitats present 

Yes – mussel beds, saltmarsh and subtidal kelp 
beds 

Yes – intertidal seagrass beds, mussel 
beds and saltmarsh 

Lower sensitivity 
habitats present 

Yes – cobbles, gravel and shingle, intertidal soft 
sediment, rocky shore, subtidal rocky reef and 
subtidal soft sediment 

Yes – cobbles, gravel and shingle, 
intertidal soft sediment, rocky shore, 
subtidal rocky reef and subtidal soft 
sediments 

Phytoplankton 
status 

Good Good 

History of harmful 
algae 

Not monitored Not monitored 

WFD protected 
areas within 2km 

Yes – Conservation of Wild Birds Directive, 
Nitrates Directive and Urban Waste Water 
Treatment Directive 

Yes – Conservation of Wild Birds 
Directive and Nitrates Directive 

Mitigation 
measures in place 

Sediment management; Alter timing of 
dredging/disposal; Reduce sediment re-
suspension; Reduce impact of dredging; 
Prepare a dredging/disposal strategy; Avoid the 
need to dredge (e.g. minimise under-keel 
clearance; use fluid mud navigation; flow 
manipulation or training works) 

Vessel Management; Manage 
disturbance; Site selection (dredged 
material disposal) (e.g. avoid sensitive 
sites); Sediment management; Alter 
timing of dredging/disposal; Reduce 
sediment re-suspension; Prepare a 
dredging / disposal strategy 
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Table 3.2  Information for the Harwich Approaches and Essex coastal water bodies  
Harwich Approaches Essex  

Water body ID GB650503190000 GB681010450000 
River basin district 
name 

Anglian Anglian 

Water body type 
(estuarine or coastal) 

Coastal Coastal 

Water body total area 
(km2) 

24.93 1195.9 

Overall water body 
status 

Moderate (2016) Moderate (2016)  

Ecological status Moderate (2016) Moderate (2016) 
Chemical status Good (2016) Good (2016) 
Target water body 
status and deadline 

Good (2027) Good (2027) 

Hydromorphology 
status of water body 

Not assessed Not assessed 

Heavily modified 
water body and for 
what use 

Yes – coastal protection and navigation, ports 
and harbours 

Yes – coastal protection and flood 
protection 

Higher sensitivity 
habitats present 

Yes – mussel beds, polychaete reef, 
saltmarsh and subtidal kelp beds 

Yes – intertidal seagrass, mussel beds, 
polychaete reef and subtidal kelp beds 

Lower sensitivity 
habitats present 

Yes – Cobbles, gravel and shingle, intertidal 
soft sediment, rocky shore, subtidal rocky reef, 
subtidal soft sediments 

Yes – cobbles, gravel and shingle, 
rocky shore, subtidal rocky reef and 
subtidal soft sediments 

Phytoplankton status Good High 
History of harmful 
algae 

Not monitored Yes 

WFD protected areas 
within 2km 

Yes – Conservation of Wild Birds Directive 
and Bathing Water Directive 

None 

Mitigation measures 
in place 

Sediment management; Alter timing of 
dredging / disposal; Reduce sediment re-
suspension; Reduce impact of dredging; 
Prepare a dredging / disposal strategy; Avoid 
the need to dredge (e.g. minimise under-keel 
clearance; use fluid mud navigation; flow 
manipulation or training works) 

None – Disproportionate burdens and 
unfavourable balance of costs and 
benefits 
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Capital works phase 
 
Details of the capital phase works are provided in Table 3.3. 
 
The results of Stage 2 for the capital dredging are shown in Table 3.4 and Table 3.5, and summarised in 
Table 3.6 (tables taken from the “Clearing the Waters for All” guidance (Environment Agency, 2017)).   
 
Note that although the answer to the question is ‘yes’ in some instances, the evidence provided in the 
notes column allows the issue to be scoped out of requiring detailed assessment. 
 

Table 3.3  Description of capital works phase 
Your activity Description, notes or more information 

Applicant 
name 

Harwich Haven Authority 

Name of 
activity 

Capital dredging of the approach channel 

Brief 
description of 

activity 

The proposed capital dredging works involve the deepening of the existing harbour and 
approach channel.  The footprint of the capital dredge is limited to the existing harbour and 
approach channel.  The capital dredge area covers approximately 18km2 of seabed, spanning 
approximately 28km from the mouth of the Stour and Orwell estuaries to the southern end of 
Shipwash Bank in the southern North Sea.  As a worst-case scenario, a target dredge depth of -
16.3mCD (including an over dredge allowance of 0.3m) will be assessed.  This will give rise to a 
total capital dredge volume of 23.5 million m3. 

Location of 
activity  

See Figure 9.1 

Footprint of 
activity 

See Figure 9.1 

Timings of 
activity  

It is anticipated that the capital dredging will be undertaken over one to two years with the exact 
programme depending on the combination of dredging plant used.  It is assumed that for the 
duration of the works, the capital dredging of the harbour and approach channel will take place 
for up to 24 hours a day, 7 days a week. 

Extent of 
activity  

27km2 (18km2 dredge area multiplied by 1.5) 

Use or 
release of 
chemicals  

None 
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Table 3.4  Scoping of impacts of capital dredging during capital works phase on the Orwell and Stour (Essex) transitional water bodies 

WFD compliance 
parameter 

Consider if your activity:  Further 
assessment 
required 

Notes for Stour (Essex) waterbody Notes for Orwell waterbody 

Yes No 
Hydromorphology Could impact on the hydromorphology (for 

example morphology or tidal patterns) of a 
water body at high status 

  No – water bodies are not at high status 

Could significantly impact the 
hydromorphology of any water body 

  No –as discussed in Chapter 7 of the ES changes in currents within the study area 
are expected to be negligible. 

Is in a water body that is heavily modified 
for the same use as your activity 

  Yes – the water bodies are both modified for navigation, ports and harbours 

Biology (Habitats) 0.5km2 or larger  
(Orwell) 

 No – The dredge footprint will affect 0.042km2 of 
the Stour (Essex) water body and therefore this 
is scoped out of further assessment. 

Yes – The dredge footprint will 
affect 0.65km2 of the Orwell water 
body.  

1% or more of the water body’s area   
(Orwell) 

 No – the dredge will affect 0.1% of the water 
body’s area 

Yes – the dredge will affect 5% of 
the water body’s area. 

Within 500m of any higher sensitivity 
habitat 

 
(Orwell) 

 No – The dredge will not take place within 500m 
of a higher sensitivity habitat 

Yes – The dredge will take place 
within 500m of saltmarsh (A2.5) 
habitat 

1% or more of any lower sensitivity habitat  
(Orwell) 

 No – the dredge will have an effect on less than 
1% of a lower sensitivity habitat 

Yes – the dredge will affect 
approximately 11% of subtidal soft 
sediment habitat 

Biology (Fish) Is in an estuary and could affect fish in the 
estuary, outside the estuary but could 
delay or prevent fish entering it or could 
affect fish migrating through the estuary 

  No – as discussed in Chapters 7 and 8 of the ES, due to the large natural variations 
in suspended sediment concentrations in the area this is not expected to have a non-
temporary effect on migrating fish in these water bodies and as such this is scoped 
out of further assessment 
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WFD compliance 
parameter 

Consider if your activity:  Further 
assessment 
required 

Notes for Stour (Essex) waterbody Notes for Orwell waterbody 

Yes No 
 Could impact on normal fish behaviour like 

movement, migration or spawning (for 
example creating a physical barrier, noise, 
chemical change or a change in depth or 
flow) 

  No – see above 

Could cause entrainment or impingement 
of fish 

  No – the activity would not cause entrainment or impingement of fish 

Water Quality Could affect water clarity, temperature, 
salinity, oxygen levels, nutrients or 
microbial patterns continuously for longer 
than a spring neap tidal cycle (about 14 
days) 

  Yes – the capital dredging activity is programmes to take 2 years to complete. 
However, as discussed in Chapters 7 and 8 of the ES, due to the large natural 
variations in suspended sediment concentrations in the area this is not expected to 
have a non-temporary effect on the water quality of these water bodies and as such 
this is scoped out of further assessment. 

Is in a water body with a phytoplankton 
status of moderate, poor or bad 

  No – phytoplankton status of the waterbody is Good  

Is in a water body with a history of harmful 
algae  

  No – harmful algae is not monitored in these water bodies. 

The chemicals are on the Environmental 
Quality Standards Directive (EQSD) list 

  No – no chemicals are to be released during dredging. 

It disturbs sediment with contaminants 
above Cefas Action Level 1 

  Yes – sediment data from 2013 and 2019 indicates marginal exceedances of Cefas 
Action Level 1 however, these were minor exceedances and therefore are unlikely to 
offer a significant risk to the environment.  This parameter is therefore scoped out of 
further assessment. 

Protected Areas Within 2km of any WFD protected area   Due to the scale, nature and location of the proposed dredging there is the potential to 
impact on these protected areas.  Potential impacts on European designated sites are 
considered in the HRA and therefore are not considered further in this WFD 
compliance assessment. 
The Nitrates Directive relates to actions associated with farming and land use. As 
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WFD compliance 
parameter 

Consider if your activity:  Further 
assessment 
required 

Notes for Stour (Essex) waterbody Notes for Orwell waterbody 

Yes No 
such, these protected areas are not considered further. Also dredging is unlikely to 
impact on nutrient levels in the water body. 

INNS Introduce or spread INNS   No –.  Studies have shown that similar INNS are present within the port and approach 
channel areas (see Section 10 of the ES).  As dredging activities are ongoing at the 
port and within the current approach channel there is a low risk of transfer and as such 
this activity is not considered likely to spread INNS. 
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Table 3.5  Scoping of impacts of capital dredging during capital works phase on the Harwich Approaches and Essex coastal water bodies 
WFD compliance 
parameter 

Consider if your activity:  Further 
assessment 
required 

Notes for Essex waterbody Notes for Harwich Approaches waterbody 

Yes No 
Hydromorphology Could impact on the 

hydromorphology (for example 
morphology or tidal patterns) of a 
water body at high status 

  No – the hydromorphology status of these water bodies is not assessed. 

Could significantly impact the 
hydromorphology of any water body 

  No –as discussed in Chapter 7 of the ES changes in currents within the study area are 
expected to be negligible. 

Is in a water body that is heavily 
modified for the same use as your 
activity 

  Yes – the water bodies are both modified for navigation, ports and harbours 

Biology (Habitats) 0.5km2 or larger   Yes – the dredge footprint will affect 
3.13km2 of the water body area. 

Yes – the dredge footprint will affect 3.6km2 
of the water body area. 

1% or more of the water body’s 
area  

 (Harwich 
Approaches) 

 No – the dredge will affect 0.3% of the 
water body’s area 

Yes – the dredge will affect 12.5% of the 
water body’s area. 

Within 500m of any higher 
sensitivity habitat 

  Yes – the dredge channel is within 500m of 
polychaete reef.  However, surveys indicate 
that although Sabellaria is present in the 
area, they are not reef-forming (discussed 
further in Chapter 10 of the ES), therefore 
this is scoped out of further assessment. 

Yes – the dredge channel is within 500m of 
polychaete reef.  However, surveys indicate 
that although Sabellaria is present within the 
harbour area, they are not reef-forming 
(discussed further in Chapter 10 of the ES), 
therefore this is scoped out of further 
assessment. 

1% or more of any lower sensitivity 
habitat 

  Yes – the dredge will affect more than 1% 
of a lower sensitivity habitat (exact area 
cannot be calculated) 

Yes – the dredge will affect more than 1% of 
a lower sensitivity habitat (exact area cannot 
be calculated) 

Biology (Fish) Is in an estuary and could affect fish 
in the estuary, outside the estuary 
but could delay or prevent fish 

  No – as discussed in Chapters 7 and 8 of the ES, due to the large natural variations in 
suspended sediment concentrations in the area this is not expected to have a non-
temporary effect on migrating fish in these water bodies and as such this is scoped out of 
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WFD compliance 
parameter 

Consider if your activity:  Further 
assessment 
required 

Notes for Essex waterbody Notes for Harwich Approaches waterbody 

Yes No 
entering it or could affect fish 
migrating through the estuary 

further assessment 

 Could impact on normal fish 
behaviour like movement, migration 
or spawning (for example creating a 
physical barrier, noise, chemical 
change or a change in depth or 
flow) 

  No – see above 

Could cause entrainment or 
impingement of fish 

  No – the activity would not cause entrainment or impingement 

Water Quality Could affect water clarity, 
temperature, salinity, oxygen levels, 
nutrients or microbial patterns 
continuously for longer than a 
spring neap tidal cycle (about 14 
days) 

  Yes – the capital dredging activity is programmed to take 2 years to complete. However, as 
discussed in Chapters 7 and 8 of the ES, due to the large natural variations in suspended 
sediment concentrations in the area this is not expected to have a non-temporary effect on 
the water quality of these water bodies and as such this is scoped out of further 
assessment. 

Is in a water body with a 
phytoplankton status of moderate, 
poor or bad 

  No – phytoplankton status of the waterbody 
is High  

No – phytoplankton status of waterbody is 
Good 

Is in a water body with a history of 
harmful algae  

  Yes – the water body has a history of 
harmful algae 

No – harmful algae are not monitored. 

The chemicals are on the 
Environmental Quality Standards 
Directive (EQSD) list 

  No – no chemicals are to be released during dredging. 

It disturbs sediment with 
contaminants above Cefas Action 
Level 1 

   Yes – sediment data from 2013 and 2019 indicates marginal exceedances of Action Level 1 
however, there were minor exceedances and therefore are unlikely to offer a significant risk 
to the environment.  This parameter is therefore scoped out of further assessment. 
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WFD compliance 
parameter 

Consider if your activity:  Further 
assessment 
required 

Notes for Essex waterbody Notes for Harwich Approaches waterbody 

Yes No 
Protected Areas Within 2km of any WFD protected 

area 
  Due to the scale, nature and location of the proposed dredging in relation to these protected 

areas there is the potential to impact on these protected areas.  Potential impacts on 
European designated sites are considered in the HRA and therefore are not considered 
further in this WFD compliance assessment. 
The Nitrates Directive relates to actions associated with farming and land use. As such, 
these protected areas are not considered further. 
The potential impacts on designated bathing waters are considered in Section 8 of the ES 
and therefore are not considered further here. 

INNS Introduce or spread INNS   No – Studies have shown that similar INNS are present within the port and approach 
channel areas (see Section 10 of the ES).  As dredging activities are ongoing at the port 
and within the current approach channel there is a low risk of transfer and as such this 
activity is not considered likely to spread INNS. 
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Table 3.6  Summary of Stage 2 assessment for capital works phase, identifying where further assessment is required (yes or no) 

Water Body Hydromorphology Biology (habitats) Biology (fish) Water 
quality Protected Areas INNS 

Orwell 
GB520503613601 

Yes – the water bodies are 
modified for navigation, 
ports and harbours  

Yes – the dredge will 
affect an area of 
0.65km2 within the 
waterbody, will take 
place within 500m of a 
higher sensitivity habitat 
and will affect more 
than 1% of a lower 
sensitivity habitat 

No – as discussed in 
Chapters 7 and 8, due 
to the large natural 
variations in suspended 
sediment concentrations 
in the area this is not 
expected to have a non-
temporary effect on the 
water quality of these 
water bodies and as 
such this is scoped out 
of further assessment. 

No 

No – Impacts to 
European designated 
sites are considered 
within the HRA, The 
Nitrates Directive 
relates to actions 
associated with 
farming and land use. 
As such, these 
protected areas are 
not considered 
further. 
The potential impacts 
on designated 
bathing waters are 
considered in 
Section 8 of the ES 
and therefore are not 
considered further 
here. 

No – Studies have 
shown that similar 
INNS are present 
within the port and 
approach channel 
areas (see Section 10 
of the ES).  As 
dredging activities are 
ongoing at the port and 
within the current 
approach channel 
there is a low risk of 
transfer and as such 
this activity is not 
considered likely to 
spread INNS. 

Stour (Essex) 
GB520503613602 No 

Harwich Approaches 
GB650503190000 

Yes – the dredge 
channel will affect an 
area of 3.65km2 which 
is more than 1% of the 
water body area and 
more than 1% of a 
lower sensitivity habitat. 

Essex 
GB650503520001 

Yes – the dredge 
channel will affect more 
than 1% of a lower 
sensitivity habitat  

Yes – the 
water body 
has a history 
of harmful 
algae 
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 Operational phase 
During the operational phase there will be changes to the existing maintenance dredging regime which 
will increase the requirement for maintenance dredging in the outer channel of approximately 175,000 
m3 per year, and in the harbour by approximately 0.5Mm3 over existing levels.  An assessment has 
been undertaken based on the principles of the scoping triggers in order to ensure the maintenance 
dredging changes are suitably assessed, Table 3.7. 
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Table 3.7  Summary of Stage 2 assessment for operational phase 

Water Body Hydromorphology  Biology (habitats and fish) Water Quality Protected 
Areas Mitigation Measures assessment 

Orwell 
GB520503613601  

No – The proposed 
maintenance dredging 
will occur within an area 
already subject to 
regular maintenance 
dredging and will be 
undertaken as and when 
required.  HHA have a 
Maintenance Dredging 
Protocol in place which 
will be updated following 
completion of the capital 
dredge in order to 
manage the required 
maintenance dredging. 

No – The proposed dredging will 
be significantly shorter and of 
less magnitude to that for the 
capital dredging and although 
maintenance will occur regularly 
it is within an area currently 
subject to regular maintenance 
dredging.  Therefore, all 
biological parameters are 
scoped out. 

No – As the material will 
have been removed by the 
capital dredge, the risk to 
nutrients being released by 
repeated dredging is 
significantly reduced as 
any new material that 
settles within the channel 
will be relatively clean and 
regularly removed.  

No – All 
considered 
within Section 
8 and Section 
21 of ES. 

No – The mitigation measures that are 
currently in place will be considered in 
light of the new requirements associated 
with maintenance dredging.  For example, 
the MDP baseline document will be 
updated and a renewed consideration of 
the potential for beneficial use of the 
dredged material. Additionally, 
maintenance dredging will be kept to as 
little as possible on the basis of ensuring 
that each campaign will be considered in 
light of natural sedimentation conditions 
and information available as a result of the 
ongoing surveying programme.   

Stour (Essex) 
GB520503613602 

Harwich 
Approaches 
GB650503190000 

Essex 
GB650503520001 
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4 Stage 3: Further assessment 

 Introduction 
This section presents the results of the detailed compliance assessment that has been undertaken for 
the surface water bodies and quality elements that were scoped in for further assessment at the end of 
Stage 2 (see Table 3.6 and Table 3.7 above).  It considers potential impacts on water body status in 
more detail and makes a clear statement about whether deterioration in water body status would 
occur. 
 

 All water bodies 
The scoping phase identifies a risk for all water bodies relating to effects on hydromorphology as they 
are heavily modified for navigation.   
 

 Hydromorphology 
The capital dredging activity will take place within the footprint of the existing approach channel, which 
is currently regularly maintained.  HHA has in place a Maintenance Dredge Protocol in order to assess 
and manage ongoing dredging activity within their jurisdiction.  The dredging activity will impact on: 
 

 5.2% of the area of the Orwell transitional waterbody; 
 0.1% of the area of the Stour (Essex) transitional waterbody; 
 12.5% of the area of the Harwich Approaches coastal waterbody; and, 
 0.3% of the area of the Essex coastal water body. 

 
However, as discussed in Chapter 7 of the ES, changes to currents within the area are predicted to be 
negligible and flow and wave modelling has indicated a relatively localised effect of the deepened 
channel on hydrodynamics.   
 
The geomorphological assessment shows that small changes in deposition in the harbour due to the 
deepening will not significantly affect the morphological trends in the Stour and Orwell estuaries with 
both areas continuing to experience an increase in intertidal area, though it is acknowledged that this 
is predicted to be at a reduced rate post-deepening.  The changes in longshore drift that have been 
predicted to occur as a result of the proposed works are well within the annual natural variability of the 
drift along the coastline.   
 
In addition, the simulated wave conditions show that even for the extreme wave case the predicted 
effect of the channel deepening on wave conditions at the coastline is insensitive to potential changes 
in mean sea level or offshore wave height associated with climate change. 
 
 As such it is considered that the capital dredge will not result in a non-temporary effect on these water 
bodies or any connected water bodies.   
 

 Orwell transitional water body (GB520503613601) 
In addition to potential risk to hydromorphology discussed above, the scoping exercise also identified a 
risk to biology (habitats) within the Orwell water body as the dredge will take place within 500m of 
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saltmarsh habitat, and it will directly impact approximately 7% of the subtidal soft sediment habitat.  
Additionally, the dredge footprint (multiplied by 1.5) will affect 5.2% of the area of the Orwell 
waterbody. 
 

 Biology (habitats) 
The direct loss of soft subtidal sediment within the dredge footprint of the proposed capital dredge is 
not considered to cause a non-temporary effect on biology (habitat) parameters within the water body.  
This is because the dredge is taking place entirely within the footprint of the existing approach channel 
which is regularly maintained (approximately every 10 to 12 weeks) and as such is a highly disturbed 
habitat with low species diversity (see Chapter 10 of the ES).   
 
The dredge will also take place within 500 m of saltmarsh habitat which is of higher sensitivity and may 
therefore have an effect on this habitat.  Suspended sediment modelling was undertaken and is 
described in Chapter 7 of the ES.  This shows that the predicted increases in suspended sediment 
concentrations arising from the dredging activity are typically an order of magnitude less than the 
natural range in concentrations for the study area, except in the immediate vicinity of the dredging itself 
which will return to a concentration within natural variation as the dredger moves away to another area.   
 
Capital dredge activities will by their nature typically take longer to undertake at any given location than 
maintenance dredging activities due to the longer overflow/loading times associated with the removal 
of previously undredged materials, as opposed to more recent (and less cohesive) maintenance 
deposits.  However, even when capital dredging (and hence longer time periods for plume generation) 
is taken into account, it considered likely that any increase in suspended sediment concentrations will 
be short lived. 
 
During the capital dredging works phase, sediment would be expected to deposit at times of lower 
current, for example as the tide turns.  The largest deposition depth is shown in the dredged areas, 
with values of more than 200mm, however areas of net accumulation do not overlap with saltmarsh 
habitats (Figures 10.6 to 10.13 of the ES).  These accumulations would be removed by subsequent 
dredging to achieve the target dredged depth.  Overall, during the capital dredging works much of the 
sediment accumulation will be temporary and removed by maintenance dredging or re-eroded by 
strong currents. 
 
During operation the presence of the deepened approach channel is predicted to reduce the rate of 
accretion within the Orwell estuary.  The baseline trend towards an increase in intertidal area is not 
predicted to change, though there likely to be a slight reduction in the rate of increase.  Under existing 
conditions (HR Wallingford, 2019b), the intertidal area is predicted to increase by 1.09 ha/yr in the 
Orwell.  With the deepening to -16 m CD, the intertidal area is predicted to increase by 0.70 ha/yr in 
the Orwell.  As such, there is expected to be no loss of intertidal area, and therefore saltmarsh habitat, 
and the natural trend towards an increase in intertidal area will continue, albeit at a reduced rate. 
 
It is therefore concluded that the capital dredge activity will not cause a non-temporary effect on this 
transitional water body or any connected water bodies.  
   

 Harwich Approaches coastal water body (GB650503190000) 
In addition to potential risk to hydromorphology discussed above, the scoping exercise also identified a 
risk to biology (habitats) as the dredge will directly impact approximately 12.5% of the water body area 
and more than 1% of the subtidal soft sediment habitat within this water body. 
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 Biology (habitats) 
As stated above for the Orwell water body, the direct loss of soft subtidal sediment within the dredge 
footprint of the proposed capital dredge is not considered to cause a non-temporary effect on biology 
(habitat) parameters within the water body.  This is because the dredge is taking place entirely within 
the footprint of the existing approach channel which is regularly maintained (approximately every 10 to 
12 weeks) and as such is a highly disturbed habitat.  Increases in suspended sediment concentrations 
are predicted to be an order of magnitude less than the natural range in concentrations for the study 
area.  Deposition of sediment is also predicted to be temporary and removed by maintenance dredging 
or re-eroded by strong currents.  It is therefore considered that the capital dredge activity will not cause 
a non-temporary effect on this coastal water body or any connected water bodies. 
 

 Essex Coastal Water body (GB650503520001) 
In addition to potential risk to hydromorphology discussed above, the scoping exercise also identified a 
risk to water quality within this water body as it has a history of harmful algae and a risk to biology 
(habitats) as the dredge will directly impact more than 1% of the subtidal soft sediment habitat within 
this water body and is within 500m of a higher sensitivity habitat. 
 

 Water Quality 
Harmful algal blooms may arise through the release of nutrients during dredging activities.  It is 
considered unlikely that the dredging activities will impact on nutrient concentrations within the water 
body as the majority of material to be dredged is geological.  Additionally, the existing channel is 
maintenance dredged on a regular basis thus further reducing the potential for sources of material 
which could give rise to elevated nutrient concentrations within the water column.  
 
As such the capital dredge will not cause a non-temporary effect on this coastal water body, or any 
connected water bodies. 
 

 Biology (habitats) 
As stated above for the Orwell and Harwich Approaches water bodies, the direct loss of soft subtidal 
sediment within the dredge footprint of the proposed capital dredge is not considered to cause a non-
temporary effect on biology (habitat) parameters within the water body.  This is because the dredge is 
taking place entirely within the footprint of the existing approach channel which is regularly maintained 
(approximately every 10 to 12 weeks) and as such is not considered to be representative of a natural 
habitat.  Increases in suspended sediment concentrations are predicted to be an order of magnitude 
less than the natural range in concentrations for the study area.  Deposition of sediment is also 
predicted to be temporary and removed by maintenance dredging or re-eroded by strong currents.  It is 
therefore considered that the capital dredge activity will not cause a non-temporary effect on this 
coastal water body or any connected water bodies. 
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5 Stage 4: Summary of Assessment and Mitigation Measures 

 Introduction 
This section summarises the main findings of the WFD compliance assessment presented in the 
previous sections.  The main impacts are identified and the potential for deterioration in water body 
status is clearly stated.   
 
It should be noted that mitigation measures are built into the design of the project.  For example, 
engineering design and computer modelling has refined the requirements to enable the desired 
outcome to be met whilst reducing the amount of dredging and potential impact on the environment as 
much as possible. The depths currently being considered were selected as a result of analysis of the 
tidal access for the approach channel undertaken by Marico Marine in conjunction with HHA in 2011 
(Marico Marine, 2011).  This enabled various possible deepening scenarios to be considered and their 
benefits to be calculated thus refining the dredging and disposal dredging requirements.   
  

 Impacts of the proposed works on WFD compliance 
The previous sections have demonstrated that the proposed works has the potential to impact upon 
several of the surface water bodies in the area.  The WFD parameters identified as potentially being 
affected by the harbour and approach channel deepening proposals are: 
 
 Hydromorphology: the water bodies are heavily modified for navigation; 

 Biology (habitats):  

o the capital dredge will affect an area larger than 0.5km2 of a water body;  

o represents more than 1% of a water body area; 

o is within 500m of a higher sensitivity habitat and;  

o will affect more than 1% of a lower sensitivity habitat 

 Water quality: the capital dredge is taking place within a water body with a history of harmful algal 
blooms. 

 Summary of WFD compliance 
This assessment has demonstrated that the proposed dredging and disposal will not give rise to a 
deterioration in status of the following water bodies that were screened into the WFD assessment: 
 
 Orwell GB520503613601;  

 Stour (Essex) GB520503613602; 

 Harwich Approaches GB650503190000; and 

 Essex GB650503520001. 

As a result, the proposed works will not cause deterioration in the status of any surface water bodies 
status or prevent good status being achieved in these water bodies in the future.  Consequently, no 
mitigation measures are required.  Existing morphological mitigation measures in place for the water 
bodies are unlikely to be affected as the proposed capital dredging and any associated maintenance 
dredging will be confined to within an existing dredge channel; furthermore, the modelling that has 
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been undertaken (HR Wallingford, 2014a) suggests that hydromorphological effects outside of the 
immediate dredge footprint are very minor. 
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A4 Sediment sampling results 2019 
 
  



03/01/2019

Channel Dredge re-sampling

TS% AS CD CR CU HG NI PB ZN THC

NLS no. HHA Trial Pit no. WGS84 Lat WGS84 Lon

4264956 TP 1 51 57.86828 N 001 17.014973 E 47.1 19.3 0.099 65.1 22.8 0.0934 31.3 31.4 97.3 13.6

4264957 TP 2 51 57.779883 N 001 16.946734 E 48.4 15.6 0.09 50.9 18.9 0.0852 25.4 25.2 77.5 243

4264958 TP 3 51 57.609049 N 001 17.330535 E 49.3 16.4 0.094 53.7 18.9 0.0838 25.3 25.6 79 274

4264959 TP 4 51 57.681964 N 001 17.447404 E 48 16.6 0.087 54.6 18.7 0.0853 25.4 26.1 79.6 276

4264960 TP 5 51 57.47762 N 001 17.828936 E 48.6 17.6 0.09 58.4 21 0.0792 28.1 26.4 85.7 203

4264961 TP 6 51 57.381377 N 001 17.628246 E 48.3 16.1 0.086 54.4 20.9 0.087 26.4 24.7 81.6 195

4264962 TP 7 51 57.205628 N 001 17.861071 E 52.9 15.3 0.126 44.8 18.2 0.0663 21.9 22.3 74.3 220

4264963 TP 10 51 57.175209 N 001 18.407954 E 49.6 17.3 0.099 54.4 18.9 0.0718 26 25.4 81.3 190

4264964 TP 14 51 56.556446 N 001 18.82584 E 47 17 0.083 56 19.1 0.0899 26.3 25.5 79.9 210

4264965 1P 15 51 56.287491 N 001 18.581045 E 57.1 11.3 <0.1 33.7 11.4 0.0512 16.1 17.3 51.7 174

4264966 TP16 51 56.276888 N 001 18.819739 E 47.8 18.5 <0.1 59 20.4 0.0799 27.8 27.1 87.2 274

4264967 TP 17 51 56.016761 N 001 18.588602 E 54.1 13.8 0.785 42.5 15.9 0.0695 23.3 20.8 208 149

4264968 TP 18 51 56.015977 N 001 18.797229 E 49.8 16 <0.1 42.7 14.6 0.0769 21.1 23.7 69.7 250

4264969 TP 19 51 55.748262 N 001 18.638836 E 56.9 15.4 0.093 54.6 15.9 0.0552 25.1 21.3 75.3 165

4264970 TP 22 51 55.695349 N 001 19.012588 E 67.1 15.3 0.305 51.5 15.4 0.0466 24.9 28.2 61.5 366

4264971 TP 24 51 55.409895 N 001 19.160265 E 53.3 16.6 0.105 55.8 18.2 0.0632 25 22.9 76.2 35.8

4264981 TP 27 51 55.538017 N 001 20.089198 E 74.7 8.73 0.135 54.6 12.6 0.0141 30.3 13.2 60

4264980 TP 37 51 55.609383 N 001 22.063995 E 66.5 8.95 <0.08 37 8.74 0.0246 17 18.8 43.9

4264979 TP 47 51 55.91232 N 001 24.008835 E 63.1 11.6 <0.08 41.5 12.1 0.0457 18.3 27.1 50.2

4264978 TP 57 51 55.874106 N 001 25.657045 E 58.7 11.4 <0.08 37.8 10.9 0.0461 17 16.8 53.1

4264977 TP 71 51 56.375082 N 001 28.802019 E 83.8 6.98 <0.08 15.9 6.02 0.0177 8.02 6.94 23.4

4264976 TP 81 51 56.264581 N 001 30.966066 E 78.8 15.2 <0.08 14.6 3.14 0.0102 6.54 6.36 23.1

4264975 TP 94 51 55.462129 N 001 33.510829 E 75.8 25.4 <0.08 27.1 17 0.0148 14.8 8.38 44.9

4264974 TP 97 51 54.849847 N 001 33.427498 E 62.1 14.5 0.187 55.5 70.6 0.0301 29.1 9.55 86.7

4264973 TP 112 51 52.977337 N 001 33.789981 E 79.2 11.8 <0.08 6.37 <2 <0.01 3.06 4.04 13.7

AL 1 20 0.4 40 40 0.3 20 50 130 100

AL 2 100 5 400 400 3 200 500 800
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A5 Sediment sampling plan 
 
  



 
 

 

 
 Marine Licensing 

Lancaster House 

Hampshire Court 

Newcastle upon Tyne 

NE4 7YH 

T +44(0)300 123 1032 

F +44 (0)191 376 2681 

www.gov.uk/mmo 

 
Mr John Brien,  
Harwich Haven Authority 
Harbour House 
The Quay  
Harwich, CO12 3HH 

 

 

 

 

Our reference: SAM/2018/00063 

 

By email only 
 
26 October 2018 
 

Dear Mr Brien,  

 

SAMPLE PLAN ADVICE FOR HARWICH HAVEN AUTHORITY APPROACH 

CHANNEL DREDGE PROJECT. 

Thank you for your request to the Marine Management Organisation (MMO) for a 
sample plan to inform pre-app for a future dredge application. Please see our 
response below and any attachments, which has been compiled following 
consultation with our technical advisors The Centre for Environment, Fisheries and 
Aquaculture Science (Cefas). 

Your feedback 

We are committed to providing excellent customer service and continually improving 
our standards and we would be delighted to know what you thought of the service 
you have received from us. Please help us by taking a few minutes to complete the 
following short survey (https://www.surveymonkey.com/r/MMOMLcustomer). 

If you require any further information please do not hesitate to contact me using the 
details provided below. 
 
Yours Sincerely,  
 

 
Sarah Errington 
Marine Case Officer 
 
D +44 (0)208 225 7401 
E  sarah.errington@marinemanagement.org.uk 
 
Enclosed:  
Appendix 1 – MMO Sampling Plan  

https://www.surveymonkey.com/r/MMOMLcustomer
mailto:sarah.errington@marinemanagement.org.uk
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Appendix 2 – Sample Map 
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1. Description of the project 
1.1. The advice relates to resampling to support the submission of a licence application 

for the dredge and disposal of material from Harwich Haven Authority Approach 

Channel. The proposed project is for a capital dredge of the approach channel and 

the extension of disposal site – Inner Gabbard East to accommodate the material. 

The approach channel was previously sampled in 2013 (under MLP/DC9809) where 

89 samples were collected (from 31 stations at varying depths).  

 
1.2. The proposed project is for a capital dredge to remove up to 23.5 million cubic 

metres (m3) of material from the approach channel and harbour area in order to 

increase the depth (by a maximum of 2 metres including allowance). This will extend 

the tidal window for vessels with larger drafts to access the channel and harbour 

area.   

 

2. Sampling required 
2.1. In accordance with the recommendations of the OSPAR Guidelines for the 

Management of Dredged Material, samples should be taken to provide a good 

representation of the volume of material to be dredged. The distribution and depth of 

sampling should reflect the size and depth of the area to be dredged, the amount to 

be dredged and the expected variability in the horizontal and vertical distribution of 

contaminants. The MMO also uses the OSPAR guidelines to inform our advice on 

sampling requirements for other activities which are likely to lead to the mobilisation 

of sediments. Based on the information submitted (as described above), the 

following sampling and analysis is required. 

 
2.2. The applicant proposed 31 sample stations across the dredge area for the approach 

channel however due to the past sampling regime (MLP/DC9809) this number can 
be reduced. In consideration of the volume details of the proposed dredge and past 
sampling, the MMO advises that 25 samples should be taken from within the 
footprint of the proposed dredge area to provide adequate spatial coverage. The 
minimum guidelines set by OSPAR, recommends up to 50; sample station locations 
for volumes up to 22,000,000 m3. While the recommended number of samples is 
fewer that the recommendations within the OSPAR guidelines, in this circumstance 
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there are a number of reasons why fewer samples would be acceptable.  
A) the OSPAR guidelines recommend samples based on total volume to be 
dredged, in this case depth samples are not required due to previous sampling and 
results;  
B) the area to be dredged largely constitutes an offshore approach channel which is 
spatially open and continuous and therefor limited variability can be expected;  
C) previous results have not shown contamination issues and therefore the area can 
be generally regarded as low risk. The samples proposed will provide sufficient 
spatial coverage. Further details are provided on the attached sample plan form in 
Appendix 1. 
 

2.3. For the disposal site, the applicant has argued that additional samples are not 
required as the disposal site has already been characterised and has been 
monitored by MMO/Cefas in recent years. Give the depth of the disposal site and 
location (far offshore) it is unlikely that the chemical composition of the sediments 
will have significantly changed. The MMO would recommend that the final 
application make use of results from material already disposed of to this disposal 
site to inform the application for extension.  

 
2.4. Samples should be taken at the surface (0 metres depth) in the locations shown on 

sample plan form and the sample map attached in Appendix 1 and Appendix 2 
respectively. No depth samples are required as there has been no activity since the 
previous sampling regime to indicate that the depth sediment will have been 
disturbed or contaminated. However, the results from the depth samples (taken 
under MLP/DC9809) should form part of any assessment and should be included in 
in the final application for completeness.  

 
2.5. The following information must be included with any samples (irrespective of the 

laboratory to be used for analysis): 

• Clearly labelled samples; 

• Completed sample position sheet, including the latitude and longitude (decimal 

degrees and the projection i.e. WGS84) of each location  

• Details of the method of sampling; 

• A map/chart detailing the sample locations. 

 
2.6. Surface samples should be taken from the upper layer of in-situ sediment using a 

non-metallic / stainless steel scoop. To maintain the integrity of the samples please 

ensure that they are frozen and remain in the freezer until they can be dispatched. 

Please ensure the samples are dispatched in a cool box - the cool box should not be 

placed in any other packaging. 

 

3. Analysis Required 
3.1. In light of the information provided and knowledge of the past industrial land usage 

of this site analysis is, on this occasion, required for: 

 Trace/ Heavy Metals  

 Total Hydrocarbons (THC) (at select sites, see the appendix 1 and section 3.3 

below); and 

 Particle size analysis (PSA). 
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3.2. Trace/heavy metals are required as these are the minimum required by the OSPAR 

guidelines and whilst levels were below levels of concern in the previous sampling 

regime, some samples showed slightly elevated levels of select determinands above 

Cefas Action Level. 

 
3.3. Under MLP/DC9809, there were some samples, closer to the port and coast 

(Trial Pits 1-24) that showed slightly elevated levels of hydrocarbons above 

Cefas Action Level 1. Therefore THC analyses are recommended for these 

stations to indicate the levels of polyaromatic hydrocarbons (PAH). It should be 

noted that should any samples show elevated levels above what is expected for 

this area, additional analysis of PAH may be required.  

 
3.4. PSA is required for three reasons: 1) to show the material is still suitable for disposal 

at the disposal site; 2) to inform any modelling of sediment at the disposal site for 
the extension application; and 3) to inform the benthic assessment.  

 
3.5. Further details can be found on the attached sample plan form in Appendix 1.  

 
3.6. To ensure consistency between laboratories it is expected that all analysis required 

will be undertaken from the same sample container.  

 

4. Laboratories 
 

4.1. You have now obtained an approved sample plan from the MMO. Should you now 
require sample analysis for chemical, physical and biological determinands in 
support of a regulatory approval such as a marine licence, you have a choice 
between using a provider of your choice listed at the link below: 
 

https://www.gov.uk/guidance/marine-licensing-sediment-analysis-and-
sample-plans 
 
This list indicates the laboratories which have been validated to undertake sediment 
analysis, as well as the specific determinands which they are validated to analyse. 
The MMO will not accept results from laboratories which have not been validated.   

 
4.2. Irrespective of which validated laboratory is used to undertake sediment analysis, 

results accompanying a marine licence application must be submitted to the MMO 
on the correct results template (approved templates are available via the link in 4.1 

above).  
 

4.3. If the analysis is to be undertaken by a laboratory other than those validated by 

the MMO, that laboratory must meet the qualifying criteria as set out in the MMO 

guidance and become a validated laboratory 

(https://www.gov.uk/guidance/marine-licensing-sediment-analysis-and-

sample-plans).  

 
4.4. It is your responsibility to ensure that appropriate analysis is commissioned and 

supplied in support of a regulatory approval. However, if you have any queries about 

https://www.gov.uk/guidance/marine-licensing-sediment-analysis-and-sample-plans
https://www.gov.uk/guidance/marine-licensing-sediment-analysis-and-sample-plans
https://www.gov.uk/guidance/marine-licensing-sediment-analysis-and-sample-plans
https://www.gov.uk/guidance/marine-licensing-sediment-analysis-and-sample-plans
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the process or would like clarity on this, please do not hesitate to contact the MMO 
by emailing: 

 marineconsents@marinemanagement.org.uk 
 
 

5. Conclusion 
 

5.1. This advice is based solely on the information provided in the sample plan request, 

and the sampling and analysis described will be adequate to inform a licence 

application that mirrors the information in this pre-application request, providing that 

no further issues come to light and an application is submitted in a suitable time-

frame. The MMO will take a pragmatic approach to the requirement of repeat 

samples in relation to projects where works have not commenced. Samples taken at 

depth will remain a valid consideration for decision-making from the time they are 

taken. However, due to the dynamic nature of the marine environment and the 

potential for changes in the quantity and quality of sediments, there may be a need 

for surface sediments to be re-sampled and analysed if the project has not 

commenced within two years of the time of sampling. 

5.2. Where long term licences for maintenance dredging will be applied for, additional 

sampling and analysis will need to be undertaken throughout the duration of the 

proposed longer licence term in order to comply with the OSPAR guidelines. 

5.3. MMO reserves the right to request further sampling/analysis should any submitted 

Marine Licence application differ from that information submitted in this pre-

application request. Any future application or return must clearly state this pre-

application reference number. 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

mailto:marineconsents@marinemanagement.org.uk
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Appendix 1- Sample plan  
 

Sample Station Metals Organotins THC PAHs PCBs PDBEs OCs PSA 

1 TP1, 0m ☒ ☐ ☒ ☐ ☐ ☐ ☐ ☒ 

2 TP2, 0m ☒ ☐ ☒ ☐ ☐ ☐ ☐ ☒ 

3 TP3, 0m ☒ ☐ ☒ ☐ ☐ ☐ ☐ ☒ 

4 TP4, 0m ☒ ☐ ☒ ☐ ☐ ☐ ☐ ☒ 

5 TP5, 0m ☒ ☐ ☒ ☐ ☐ ☐ ☐ ☒ 

6 TP6, 0m ☒ ☐ ☒ ☐ ☐ ☐ ☐ ☒ 

7 TP7, 0m ☒ ☐ ☒ ☐ ☐ ☐ ☐ ☒ 

8 TP10, 0m ☒ ☐ ☒ ☐ ☐ ☐ ☐ ☒ 

9 TP14,0m ☒ ☐ ☒ ☐ ☐ ☐ ☐ ☒ 

10 TP15, 0m ☒ ☐ ☒ ☐ ☐ ☐ ☐ ☒ 

11 TP16, 0m ☒ ☐ ☒ ☐ ☐ ☐ ☐ ☒ 

12 TP17, 0m ☒ ☐ ☒ ☐ ☐ ☐ ☐ ☒ 

13 TP18, 0m ☒ ☐ ☒ ☐ ☐ ☐ ☐ ☒ 

14 TP19, 0m ☒ ☐ ☒ ☐ ☐ ☐ ☐ ☒ 

15 TP22, 0m ☒ ☐ ☒ ☐ ☐ ☐ ☐ ☒ 

16 TP24, 0m ☒ ☐ ☒ ☐ ☐ ☐ ☐ ☒ 

17 TP27, 0m ☒ ☐ ☐ ☐ ☐ ☐ ☐ ☒ 

18 TP37, 0m ☒ ☐ ☐ ☐ ☐ ☐ ☐ ☒ 

19 TP47, 0m ☒ ☐ ☐ ☐ ☐ ☐ ☐ ☒ 

20 TP57, 0m ☒ ☐ ☐ ☐ ☐ ☐ ☐ ☒ 

21 TP71, 0m ☒ ☐ ☐ ☐ ☐ ☐ ☐ ☒ 

22 TP81, 0m ☒ ☐ ☐ ☐ ☐ ☐ ☐ ☒ 

23 TP94, 0m ☒ ☐ ☐ ☐ ☐ ☐ ☐ ☒ 

24 TP97, 0m ☒ ☐ ☐ ☐ ☐ ☐ ☐ ☒ 

25 TP112, 0m ☒ ☐ ☐ ☐ ☐ ☐ ☐ ☒ 

 

Comments: 

 

None. 
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A6 Noise sensitivity criteria for fish 
The table below presents the sound exposure criteria guidelines for shipping and other continuous noises. 
 

Table A6.  Shipping and continuous sounds.  For the most part, data in this table are based on knowing that fish will respond to 
sounds and their hearing sensitivity, but there are no data on exposure or received levels that enable guideline numbers to be 
provided.  Taken from Popper et al., 2014. 

 
Mortality and 
potential 
mortal injury 

Recoverable 
injury TTS Masking Behaviour 

Fish: no swim bladder 
(particle motion 
detection) 

(N) Low 
(I)  Low 
(F) Low 

(N) Low 
(I) Low 
(F) Low 

(N) Moderate 
(I) Low 
(F) Low 

(N) High 
(I) High 
(F) Moderate 

(N) Moderate 
(I) Moderate 
(F) Low 

Fish: swim bladder is not 
involved in hearing 
(particle motion 
detection) 

(N) Low 
(I) Low 
(F) Low 

(N) Low 
(I) Low 
(F) Low 

(N) Moderate 
(I) Low 
(F) Low 

(N) High 
(I) High 
(F) Moderate 

(N) Moderate 
(I) Moderate 
(F) Low 

Fish: swim bladder 
involved in hearing 
(primarily pressure 
detection) 

(N) Low 
(I) Low 
(F) Low 

170 dB rms for 
48 hrs 

158 dB rms for 
12 hrs 

(N) High 
(I) High 
(F) High 

(N) High 
(I) Moderate 
(F) Low 

Eggs and larvae 
(N) Low 
(I) Low 
(F) Low 

(N) Low 
(I) Low 
(F) Low 

(N) Low 
(I) Low 
(F) Low 

(N) High 
(I) Moderate 
(F) Low 

(N) Moderate 
(I) Moderate 
(F) Low 

Notes:  rms sound pressure levels dB re 1 uPa.  All criteria are presented as sound pressure even for fish 
without swim bladders since no data for particle motion exist.  Relative risk (high, moderate, low) is given 
for animals at three distances from the source defined in relative terms as near (N), intermediate (I) and 
far (F). 
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