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9 Marine Ecology 

Introduction 
9.1 This chapter provides a preliminary assessment of the potential significant effects of the 

proposed OMSSD project on marine ecology receptors that are generally located within the 
marine environment below mean high water springs (MHWS).  This chapter has been 
prepared by ABPmer. 

9.2 The following marine ecology receptors have been considered as part of the assessment: 

• Nature conservation protected habitats and species;  

• Benthic habitats and species (including non-native species);  

• Fish and shellfish species; and 

• Marine mammals. 

9.3 A number of figures support the description of the existing environment (baseline) and are 
provided in Volume 3 this PEIR document. Figure 9.1 shows the location of designated sites 
in relation to key marine elements of the OMSSD project. Figure 9.2 shows the location of 
the Environment Agency Transitional and Coastal Waters (TrAC) benthic and fish sampling 
sites. Figure 9.3 shows the location of the benthic ecology sample sites.  Figures 9.4 and 9.5 
shows the location of fish nursery and spawning areas according to the latest available 
Cefas data (Ellis et al., 2012)131.  

9.4 Impacts on ecological and nature conservation features within the terrestrial environment are 
assessed within the Terrestrial Ecology chapter of this PEIR (Chapter 7). The impacts of the 
OMSSD project on water birds using the intertidal foreshore areas within the vicinity of the 
Oikos Facility are considered within that Terrestrial Ecology assessment.  

9.5 Furthermore, relevant aspects of the Marine Ecology assessment have informed the 
respective requirements of the initial assessment undertaken with regards to the 
Conservation of Habitats and Species Regulations 2017132 (the Habitats Regulations) (see 
Chapter 7).  In addition, the Marine Ecology assessment has informed the preliminary draft 
Water Framework Directive (WFD) Compliance assessment, which is included at Appendix 
8.1, in terms of impacts on biology (habitats and fish) and invasive non-native species 
(INNS). 

9.6 The Marine Ecology assessment has been informed by the outcomes of the Water 
Environment assessment (Chapter 8) in terms of changes that may influence the marine 

	
	
131 Ellis, J.R., Milligan, S.P., Readdy, L., Taylor, N. and Brown, M.J. (2012). Spawning and nursery grounds of 
selected fish species in UK waters. Sci. Ser. Tech. Rep., Cefas Lowestoft, 147, 56 p. 
132 Conservation of Habitats and Species Regulations 2017. 
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ecology receptors, such as changes in suspended sediment concentrations (SSC) and 
deposition (smothering) during dredging and disposal activities associated with the OMSSD 
project.  In addition, a preliminary assessment has been undertaken of a marine option for 
the supply and discharge of water from a new potential firewater system for the site.   

9.7 As discussed in the Water Environment assessment (Chapter 8), the final dredge and 
disposal method has not yet been confirmed.  This PEIR chapter along with other relevant 
PEIR chapters has, therefore, assumed, as a worst-case that the capital dredge will be 
undertaken by Trailer Suction Hopper Dredging (TSHD) and the arisings will be deposited at 
an existing licensed marine disposal site..  The closest open licensed marine disposal site is 
the North Edinburgh Channel (TH080) in the Outer Thames and for the purposes of this 
PEIR it is this site which has been assumed to be the disposal location (if marine disposal is 
required).  The firewater system is assessed based on the worst case potential intake and 
discharge volumes with respect to the local hydrodynamics, potential scour of the bed and 
potential to affect the mooring at Jetty 1. 

9.8 Although Water Injection Dredging (WID) is considered not to be viable for much of the 
capital dredged material due to the relatively high proportion of gravel, it is considered likely 
to be the optimal method for any maintenance dredging during operation of the Jetty 2 berth 
pocket.  This method has been assessed for the operational phase as a realistic worst case 
at this preliminary stage.  WID will not require the disposal of any dredge arisings and 
therefore the potential impacts at the marine disposal site (as outlined above) have only 
been assessed for the capital dredge during construction. 

Definition of the Study Area 
9.9 The study area for this assessment is the area over which potential direct and indirect effects 

of the OMSSD project are predicted to occur during the construction (including site 
preparation) and operational periods. The direct effects on marine ecology receptors are 
confined to those within the footprint of the proposed capital dredge (i.e. the berth pocket), 
and any potential marine disposal location (if required).  

9.10 Indirect effects are those that may arise outside this footprint, such as the potential effect of 
any sediment plume, the effect of noise and vibration on fauna within the marine 
environment, and areas that may be affected by changes in hydromorphology and 
sedimentation once the berth pocket is in place.   

9.11 The footprint of the works is the area of the berth pocket and potential marine disposal site 
as this represents the area of the marine environment that will be directly affected by the 
proposed development.  The berth pocket at Jetty 2 will be approximately 350 m in length 
and 60 m wide with appropriate provision for dredge pocket side slopes (total area covers 
approximately 3 ha.  The total area covered by the North Edinburgh Channel disposal site is 
approximately 215 ha. 

9.12 As described in the Water Environment assessment (Chapter 8), previous modelling 
undertaken in respect of historic development at Jetty 2 indicates that effects, particularly 
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from the dredge dispersal plume, could extend up and down the Thames Estuary, assuming 
the dredging occurs on both the flood and ebb tides. The modelling indicates the study area 
associated with the dredge is, the Thames Estuary between Stanford-le-hope (approximately 
8 km west of the Oikos Facility) and Southend-on-Sea (approximately 11 km to the east of 
the Oikos Facility).  The effects from the potential marine firewater system will be contained 
well within the above defined area.  In line with the Scoping Opinion from PINS, this study 
area has therefore been used to identify protected nature conservation areas that are 
considered relevant to this impact assessment. These designations are shown on Figure 9.1. 

9.13 Similar dispersal effects will also occur up and down flow from the disposal location 
(assumed to be the North Edinburgh Channel (TH080)) should marine disposal be required.  
As noted in the Water Environment assessment, previous modelling indicates that there is 
not likely to be a potential for direct or indirect physical changes beyond 5 km distance of the 
site (PLA, 2004)133.  On this basis the detailed study area is about 5 km surrounding the 
centre of the channel. The location of the North Edinburgh Channel (TH080) disposal site is 
shown on Figure 9.2. 

9.14 It should be re-iterated that the final overall study area is still not possible to define as this 
will only be known once the method of dredging and disposal for the OMSSD project is 
confirmed.  The preliminary study areas referred to above, however, enable a worst case 
assessment to be undertaken at this preliminary stage. 

Assessment Methodology 
Data and Information Sources 

9.15 Current baseline conditions have been determined by a desk-based review of available 
information. A project-specific benthic ecology survey has also been undertaken to 
characterise the benthic invertebrate community within and outside of the proposed dredge 
area.  

9.16 The main desk-based sources of information that have been reviewed to inform the current 
baseline description within the vicinity of the proposed development include: 

Nature conservation protected habitats and species 
• Natura 2000 standard data forms or information sheets for each designation: 

Information on the species and habitats listed in the original citations (JNCC, 2020)134; 

	
	
133 PLA (2004) Princes Channel Development: Placement of Dredged Sand in the North Edinburgh Channel 
Environmental Characterisation Report. 
134 JNCC (2020) Natura 2000 standard data forms or information sheets for marine designated sites 
https://jncc.gov.uk/our-work/about-marine-protected-areas/?page=4524 
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• Multi-Agency Geographic Information for the Countryside (MAGIC) Interactive Map 
(http://www.magic.gov.uk): Information on the boundaries of designated sites (Natural 
England, 2020a)135; and 

• Designated Sites. Available from: https://designatedsites.naturalengland.org.uk/ 
(Natural England, 2020b)136. 

Benthic habitats and species  

• Environment Agency benthic data: Environment Agency benthic data collected from 
intertidal stations (using a 0.01m2 core) and subtidal stations (using a 0.1 m2 Day 
Grab) in the outer Thames Estuary between 2014 and 2016. This data is the most 
recent data available for the area based on a data requested submitted to the 
Environment Agency in 2019 (Environment Agency, 2019)137; 

• National Biodiversity Network (NBN) Records: Records of marine protected species in 
the local area listed in the NBN atlas database (NBN, 2020)138; 

• Hub for London, Marine and Coastal Baseline: A desk based ecological study 
characterising the existing environment within the Thames. Produced for Transport for 
London as a result of investigations into expanding London’s hub airport capacity 
(ABPmer, 2014)139; and 

• North Edinburgh Channel Environmental Surveys: Mini-Hamon and Shipek benthic 
invertebrate grab samples from 22 stations within and near to the North Edinburgh 
Channel disposal ground in 2003 for baseline characterisation purposes (PLA, 2004).  

Fish and shellfish 
• Environment Agency TraC Fish Monitoring: The results of ongoing annual Water 

Framework Directive (WFD) fish monitoring at Stanford-le-Hope Beach (seine net and 
beam trawl), Edge of the Nore (otter trawl) and Mulberry Bank (otter trawl) 
(Environment Agency, 2020)140; 

	
	
135 Natural England (2020a) Information for the Countryside (MAGIC) Interactive Map (http://www.magic.gov.uk). 
136 Natural England (2020a) Designated Sites Database. Available from 
https://designatedsites.naturalengland.org.uk/  
137 Environment Agency (2019) Benthic ecology data collected in the Thames Estuary between 2014 and 2016. 
Information provided through a data request. 
138 NBN (2020) NBN Atlas. https://species.nbnatlas.org/. 
139 ABPmer (2014) Hub for London Ecology Desk Study Part B: Marine and Coastal Baseline. 
140 Environment Agency (2020) TraC Fish Counts for all Species for all Estuaries and all years. https: /  / 
data.gov.uk / dataset / 41308817-191b-459d-aa39-788f74c76623 / trac-fish-counts-for-all-species-for-all-
estuaries-and-all-years 
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• Zoological Society of London (ZSL) Conservation of Tidal Thames Fish Through the 
Planning Process Guidance Document: Information on the protection and ecology of 
fish species within the Thames Estuary provided in the guidance (ZSL, 2016)141; 

• Centre for Environment, Fisheries and Aquaculture Science (Cefas) Spawning and 
Nursery Grounds of Selected Fish Species in UK waters:  Distribution maps of the 
main spawning and nursery grounds for 14 commercially important species (cod, 
haddock, whiting, saithe, Norway pout, blue whiting, mackerel, herring, sprat, 
sandeels, plaice, lemon sole, sole and Norway lobster) (Ellis et al., 2012); 

• Marine Aggregate Regional Environmental Assessment of the Outer Thames Estuary: 
Summary of the distribution and ecology of fish and shellfish in the southern North 
Sea and Thames Estuary (ERM, 2010)142; 

• Cefas Young Fish Surveys: The surveys which ran from 1981 to 2010 deployed a light 
2-meter beam trawl to survey inshore locations for small / young fish around the British 
Isles, predominantly along the south and east coasts including the Thames Estuary 
(Cefas, 2011)143;  

• Cefas Shellfish Classification Zones of England and Wales: Map of bivalve mollusc 
classification zones (Cefas, 2020)144; and 

• North Edinburgh Channel Environmental Surveys: Otter and beam trawls undertaken 
in 2003 in the vicinity of the North Edinburgh Channel disposal ground for baseline 
characterisation purposes (PLA, 2004).  

Marine Mammals  

• ZSL Public Marine Mammal Sightings Programme: Recent sighting compiled as part 
of the ZSL project in the Thames Estuary (ZSL, 2020)145; 

• Thames Marine Mammal Sightings Survey (2004-2014): Summary report on shore 
based opportunistic sightings of marine mammals in the Thames compiled by the ZSL 
(ZSL, 2015a)146; 

	
	
141 Zoological Society of London (ZSL) (2016) Guidance Document Conservation of Tidal Thames Fish through 
the Planning Process. 
142 Environmental Resources Management (ERM) (2010) Marine Aggregate Regional Environmental 
Assessment of the Outer Thames Estuary: A report to the Thames Estuary Dredging Association. 
143 Cefas (2011) Trends in the inshore marine community of the east and south UK coast: 1970s to present. 
Defra Research Project Final Report 
144 Cefas (2020) Shellfish classification zones of England and Wales 
145 Zoological Society of London (ZSL) (2020) https://www.zsl.org/conservation/regions/uk-europe/thames-
invasive-species. Accessed, November 2020. 
146 Zoological Society of London (ZSL) (2015a) Thames Marine Mammal Sightings Survey Ten Year Report 
(2004-2014). 
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• Greater Thames Estuary Seal Surveys: Aerial transects and boat-based surveys 
undertaken between 2013 and 2014 to better understand seal populations in the 
Thames Estuary (ZSL, 2015b)147; 

• Special Committee on Seals (SCOS) Annual Report: Information on the status of 
seals around the UK coast is reported annually by the SMRU-advised SCOS (SCOS, 
2019)148; 

• The Identification of Discrete and Persistent Areas of Relatively High Harbour 
Porpoise Density in the Wider UK Marine Area: The report presents the results of 18 
years of survey data in the Joint Cetacean Protocol (JCP), undertaken to inform the 
identification of discrete and persistent areas of relatively high harbour porpoise 
density in the UK marine area (Heinänen and Skov, 2015)149; and 

• Common and Grey Seal Movements at Sea: The analysis of over 20 years of at-sea 
movement data and count data from these species to produce high resolution, broad-
scale maps of distribution (Russel et al., 2017)150. 

Determining Significance of Effects 

9.17 To facilitate the impact assessment process and ensure consistency in the terminology of 
significance, a standard assessment methodology has been applied.  This methodology has 
been developed from a range of sources, including relevant EIA Regulations151, the EIA 
Directive (2014/52/EU) 152, statutory and non-statutory guidance, consultations and 
ABPmer’s previous (extensive) EIA project experience.  The assessment also follows the 
principles of relevant guidance, including Institute of Environmental Management and 
Assessment (IEMA) guidelines, and the latest Chartered Institute of Ecology and 
Environmental Management (CIEEM) guidelines for ecological impact assessment in the UK 
and Ireland (which combine advice for terrestrial, freshwater and coastal environments) 
(CIEEM, 2018)153. 

9.18 It should be noted that this methodology is distinct from the proposed Ecological Impact 
Assessment (EcIA) methodology that will be used in the terrestrial ecology assessment of 
the OMSSD project (Chapter 7).  The marine ecology impact assessment follows a well-

	
	
147 Zoological Society of London (ZSL) (2015b) Greater Thames Estuary Seal Surveys Report. 
148 Special Committee On Seals (SCOS) (2019) Scientific advice on matters related to the management of seal 
populations: 2019. Special Committee on Seals. 
149 Heinänen, S. & Skov, H (2015) The identification of discrete and persistent areas of relatively high harbour 
porpoise density in the wider UK marine area, JNCC Report No. 544, JNCC, Peterborough, ISSN 0963-8091. 
150 Russell, D J F, Jones E L and Morris, C D (2017) Updated Seal Usage Maps: The Estimated at-sea 
Distribution of Grey and Harbour Seals. Scottish Marine and Freshwater Science. 8(25), 25 p. DOI: 
10.7489/2027-1 
151 The Town and Country Planning (Environmental Impact Assessment) Regulations 2017 (as amended) 
152 European Directive 2014/52/EU – EIA Directive 
153 CIEEM (2018) Guidelines for Ecological Impact Assessment in the UK and Ireland: Terrestrial, Freshwater, 
Coastal and Marine. Chartered Institute of Ecology and Environmental Management, Winchester. 
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established approach that has been developed specifically for this topic and has been 
applied in numerous marine EIAs and accepted by relevant stakeholders.  It is considered, 
therefore, the most appropriate methodology to use in the marine ecology assessment of the 
proposed OMSSD project.   

9.19 The environmental issues are divided into distinct ‘receiving environments’ or ‘receptors’.  
The effect of the OMSSD project on each of these have been assessed by describing in turn: 
the baseline environmental conditions of each receiving environment; the ‘impact pathways’ 
by which the receptors could be affected; the significance of the effect occurring as a result 
of the impact; and the measures to mitigate for significant adverse effects where these are 
predicted. In accordance with CIEEM (2018), an impact is defined as an action resulting in 
changes to an ecological features (e.g. construction activities resulting in the direct loss of 
benthic habitat) and an effect is the outcome to an ecological feature from an impact (e.g. 
the effects on fish from the loss of benthic habitat). 

Sensitivity of receptors 

9.20 Sensitivity can be described as the intolerance of a habitat, community or individual of a 
species to an environmental change and essentially considers the response characteristic of 
the feature.  The sensitivity of a marine habitat or species is considered to be a product of 
the following (Tyler-Walters et al., 2018)154: 

• The likelihood of damage (termed intolerance or resistance) due to a pressure. This 
could include behavioural effects, physiological damage or even mortality of 
individuals or populations; and 

• The rate of (or time taken for) recovery (termed recoverability, or resilience) of marine 
species once the pressure has abated or been removed. 

9.21 The following criteria has been used in the assessment to assess sensitivity:  

• Low: Pressures in which the likelihood of damage to individuals or populations is low 
with recoverability expected to occur over short timescales;   

• Medium: Pressures in which damage to individuals or populations could occur but 
recoverability is expected to occur over relatively short timescales; and  

• High: Pressures in which damage to individuals or populations is highly likely with 
either no recoverability or recoverability expected to occur over longer timescales.   

9.22 Table 9.1 below summarises the sensitivity level that has been assigned to different 
receptors considered in this assessment based on consideration of the criteria highlighted 
above.  

	
	
154 Tyler-Walters, H., Tillin, H.M., d’Avack, E.A.S., Perry, F., Stamp, T. (2018) Marine Evidence-based Sensitivity 
Assessment (MarESA) – A Guide. Marine Life Information Network (MarLIN). Marine Biological Association of 
the UK, Plymouth, p. 91. Available from https: /  / www.marlin.ac.uk / publications. 
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Table 9.1: Assessed sensitivity of marine ecology receptors. 

Receptor Sensitivity 

Benthic habitats 
and species  

The benthic habitats and species in the dredge footprint and disposal site are 
considered to have a low to medium sensitivity to habitat change (due to 
relatively high recoverability), a low to moderate sensitivity to non-native 
species introductions and a low sensitivity to water quality and underwater 
noise on the scale predicted. 

Fish Fish species in the study area are considered to have a low sensitivity to 
marine habitat change on the scale predicted (due to the high mobility of the 
species). These species are considered to have a low to moderate sensitivity 
to water quality and underwater noise (depending on the species). 

Marine 
mammals 

Marine mammals are generally considered to have a low sensitivity to changes 
in water quality and marine habitat change / loss on the scale predicted (due to 
the high mobility of the species). These species are considered to have a low 
sensitivity to the anticipated level of underwater noise generated by the project.  

Magnitude of impacts 

9.23 The second stage involves understanding impact magnitude which is determined by 
predicting the scale of any potential change in baseline conditions. 

9.24 Magnitude of change needs to be considered in spatial and temporal terms (including 
duration, frequency and seasonality), and against background environmental conditions in a 
study area. The assessment of magnitude should also be carried out taking account of any 
inherent design mitigation that forms part of the development description. 

9.25 The following criteria has been used to assess the magnitude of impact:   

• Negligible: Changes that are barely discernible from existing baseline conditions;  

• Low: Highly localised changes that are often temporary in nature and / or a receptor 
has limited exposure to change; 

• Medium: Receptors are subject to changes that occur over a large spatial area but the 
effects are considered temporary or changes occur over a relatively small spatial area 
but the effects are considered permanent / long-term duration; and  

• High: Receptors are subject to changes over a large spatial area with effects that are 
considered permanent / long-term duration.  

9.26 Once a magnitude has been assessed, this should be considered in terms of the probability 
of occurrence (i.e. likelihood that the impact will occur) to derive an overall level of exposure.   

Receptor importance 

9.27 Along with consideration of the sensitivity of the receptor and magnitude of impacts, in order 
to determine whether there are likely to be significant effects, it is necessary to identify 
whether an ecological feature is ‘important’. To achieve this, where possible, habitats, 
species and their populations have been valued on the basis of a combination of their 
conservation status, rarity and ecological value using contextual information where it exists. 
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9.28 The CIEEM (2018) guidelines recognise that determining ecological importance is a complex 
process, which is a matter of professional judgement guided by the importance and 
relevance of a number of factors. These include designation and legislative protection as 
well as biodiversity value and secondary / supporting value (e.g. where habitats may function 
as a buffer or resource associated with an adjacent designated area). 

9.29 The importance of each ecological receptor has been determined based on the following 
criteria:  

• Low: The receptor is not protected or designated and is considered to be of low to 
moderate biodiversity or supporting value; 

• Medium: Statutory protection / designation afforded to a receptor but it is considered 
to be of low to moderate biodiversity / supporting value or the receptor does not 
receive statutory protection but is considered to be of high biodiversity or supporting 
value; and 

• High: Statutory protection / designation afforded to a receptor and the receptor is 
considered to be of high biodiversity or supporting value. 

9.30 The importance of a receptor has also been considered in regard to the marine geographic 
frame of reference defined below as recommended in the CIEEM (2018) guidelines: 

• International and European; 

• National; 

• Regional (Thames Estuary); and 

• Local (Canvey Island area). 

9.31 Table 9.2 below summarises the importance level that has been assigned to different 
receptors considered in this assessment based on consideration of the criteria highlighted 
above. 

Table 9.2: Assessed Importance of Marine Ecology Receptors. 

Receptor Importance  

Benthic habitats 
and species  

Low to high (local to international) importance: Most species in the outer 
Thames Estuary are considered commonly occurring and not protected. 
However, certain species such as tentacled lagoon worm and lagoon sea slug 
are protected and considered to be of high importance. The disposal site 
overlaps internationally designated sites and the benthic habitat and associated 
species in this area is therefore considered to be of high importance. 

Fish Low to High (local to international) importance: Some species considered 
commonly occurring and not protected are considered to be of low to moderate 
importance. Other species such as diadromous migratory species (European 
eel, Atlantic salmon, sea lamprey, river lamprey, twaite shad, European smelt), 
seahorses and commercially important species (e.g. sea bass and Dover sole) 
are considered to be of high importance.    

Marine 
mammals 

High (international) importance: All species of conservation interest and 
protected. 
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Significance criteria  

9.32 Determination of the significance of the predicted ecological effects is based on professional 
judgement having regard to the positive (beneficial) or negative (adverse) nature of a 
potential impact.  

9.33 In summary, to assess the significance of effects, the magnitude of the impact pathway and 
the probability of it occurring is evaluated to understand the exposure to change, and this is 
assessed against the sensitivity of a receptor / feature to understand its vulnerability. Finally, 
this is considered in the context of the importance of a receptor / feature to generate a level 
of significance for effects resulting from each impact pathway.   

9.34 The CIEEM (2018) guidelines state that an effect should be determined as being significant 
when it ‘either supports or undermines biodiversity conservation objectives for important 
ecological features’. It relates to the weight that should be afforded to effects when decisions 
are made, and to the consequences, in terms of legislation, policy and / or development 
control. So, a significant negative effect on a feature of importance at one level would be 
likely to generate the need for development control mechanisms (if permissible at all), such 
as planning conditions or legal obligations, in order that proposals will accord with relevant 
planning policies. In determining significance, consideration is given to aspects of the 
structure and function of designated sites and habitats, the conservation status of species, 
and the likely resilience of ecological features to change. 

9.35 An effect on an ecological feature may be considered to be significant at a variety of 
geographic scales from international to local. The effect may be significant at the same 
geographic scale at which the feature is determined to be important or at a lesser 
geographical scale, depending on the characterisation of the impact.  

9.36 Whilst this assessment adopts an EcIA approach and therefore expresses the significance of 
ecological effects with reference to a geographic frame of reference (as advocated in the 
CIEEM Guidelines), significance is also expressed using a generic EIA significance criteria. 
The generic criteria used throughout this report is based on an expression of severity, to 
describe the significance of environmental impacts. For ease of reference, Table 9.3 
provides a means of relating the two approaches and is provided in order to allow the EcIA 
to be integrated into the wider EIA framework without compromising the CIEEM best practice 
approach. 
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Table 9.3: Significance Criteria 

Significance level Criteria CIEEM geographical criteria 
Si

gn
ifi

ca
nt

 

Major These effects are likely to be important 
considerations at a local or district scale 
but, if adverse, are potential concerns to 
the project and may become key factors in 
the decision-making process.   

Ecological impacts assessed as being 
significant at the regional scale and that 
have triggered a response in development 
control terms are considered to represent 
impacts that overall within this 
assessment are of major significance. 

Moderate These effects, if adverse, while important 
at a local scale, are not likely to be key 
decision-making issues.  Nevertheless, 
the cumulative effect of such issues may 
lead to an increase in the overall effects 
on a particular area or on a particular 
resource.   

Ecological impacts assessed as being 
significant at the county/metropolitan 
scale, and that have triggered a response 
in development control terms, will be 
considered to represent impacts that 
overall within this assessment are of 
moderate significance. 

No
t s

ig
ni

fic
an

t 

Minor These effects may be raised as local 
issues but are unlikely to be of importance 
in the decision-making process.  
Nevertheless, they are of relevance in 
enhancing the subsequent design of the 
project and consideration of mitigation or 
compensation measures. 

Ecological impacts assessed as being 
significant at the local scale, and that have 
triggered a response in development 
control terms, will be considered to 
represent impacts that overall within this 
assessment are of minor significance. 

Insignificant  No effect or effect which is beneath the 
level of perception, within normal bounds 
of variation or within the margin of 
forecasting error. 

Ecological impacts that have been 
assessed as not being significant at any 
geographic level. 

9.37 To ensure transparency in the impact assessment, it is important to make clear the 
evidence-based or value-based judgments used at each stage of the assessment, and how 
they have been attributed to a level of significance.  This is presented in the impact 
assessment for each impact pathway. 

9.38 Following the significance assessment, a confidence assessment was undertaken which 
recognises the degree of interpretation and professional judgement applied. This is 
presented in the summary table contained within the conclusions section. Confidence was 
assessed on a scale incorporating three values: low, medium and high.  

9.39 As shown in Table 9.3, effects that are identified as being moderate or major adverse / 
beneficial are classified as significant effects and those as minor or negligible as not 
significant.  

Impact assessment guidance tables 

9.40 The matrices in Table 9.4 to Table 9.6 have been used to help assess significance. 

9.41 Table 9.4 has been used as a means of generating an estimate of exposure to change.  
Once a magnitude has been assessed, this has been combined with the probability of 
occurrence to arrive at an exposure score which can then be used for the next step of the 
assessment, which is detailed in Table 9.5.  For example, an impact pathway with a medium 
magnitude of change and a high probability of occurrence would result in a medium 
exposure to change. 
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Table 9.4: Exposure to change, combining magnitude and probability of change 

Probability of 
occurrence 

Magnitude of change 

Large Medium Small Negligible 

High High  Medium  Low Negligible  

Medium Medium  Medium/Low  Low /Negligible  Negligible  

Low Low  Low /Negligible  Negligible  Negligible  

Negligible Negligible  Negligible  Negligible  Negligible  

9.42 Table 9.5 has then been used to score the vulnerability of the features/receptors of interest 
based on the sensitivity of those features and their exposure to a given change.  Where the 
exposure and sensitivity characteristics overlap then vulnerability exists, and an adverse 
effect may occur.  For example, if the impact pathway previously assessed with a medium 
exposure to change acted on a receptor which had a high sensitivity, this would indicate that 
the receptor had a high vulnerability to the impact.  Where an exposure to change occurs for 
which the receptor is not sensitive, then the receptor is not vulnerable to the impact.  
Similarly, the receptor is not vulnerable to the impact if the exposure to change is assessed 
as ‘negligible’. 

Table 9.5: Estimation of vulnerability based on sensitivity and exposure to change 

Sensitivity of 
feature 
(Paragraph 9.20 
and Table 9.1) 

Exposure to change (Table 9.4) 

High Medium Low Negligible 

High High  High  Moderate  None  

Moderate High  Moderate  Low  None  

Low Moderate  Low  Low  None  

None None  None  None  None  

9.43 The vulnerability has then been combined with the importance of the feature of interest using 
Table 9.6 to generate an initial level of significance.  For example, if a high vulnerability is 
assessed against a feature of low importance, the level of significance of the effect is 
assessed as minor.  

Table 9.6: Estimation of significance based on vulnerability and importance 
Importance of 
feature (Table 
9.2) 

Vulnerability of feature to impact (Table 9.5)  

High Moderate Low None 

High Major Moderate Minor Insignificant 

Moderate Moderate Moderate/Minor Minor/Insignificant Insignificant 

Low Minor Minor/Insignificant Insignificant Insignificant 

None Insignificant Insignificant Insignificant Insignificant 
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Consultation 
9.44 Consultation with regard to the outcomes of the formal scoping process and whether there 

are any likely marine ecology effects of the OMSSD project has been undertaken as 
appropriate, with the Marine Management Organisation (MMO), the Port of London Authority 
(PLA) and the Environment Agency.  

9.45 The consultation that has been undertaken, along with the outcome of such consultation and 
how it has influenced the marine ecology assessment is provided in Table 9.7. 

Table 9.7: Summary of consultation to date 

Consultee Reference, 
Date 

Summary of Response How comments have been 
addressed in this Chapter 

PINS Scoping 
Opinion, May 
2020 

When determining the extent 
of potential impacts from 
dredging, previous modelling 
anticipated impacts to reach 
approximately 8 km west and 
11 km east of the proposed 
development suggesting that 
there is potential for dredging 
to impact the marine ecology 
at Benfleet and Southend 
Marshes Special Protection 
Area (SPA) and potentially 
other sites such as Medway 
Marine Conservation Zone 
(MCZ) and the cockle and 
saltmarsh beds in close 
proximity to Canvey Island. 
As such the Inspectorate 
does not agree to scope 
these sites out of the 
assessment in the ES. 

The study area has been 
increased to cover the area of 
anticipated impacts from 
previous modelling in line with 
the Water Environment 
assessment (Chapter 8).  

PINS Scoping 
Opinion, May 
2020 

The ES should assess 
impacts to marine ecology 
receptors including vibration 
impacts where significant 
effects are likely to occur. 

Both sound pressure and 
particle motion (vibration) 
impacts have been scoped into 
the assessment of underwater 
noise effects on marine fauna. 

PINS Scoping 
Opinion, May 
2020 

As highlighted by the PLA, 
bottlenose dolphins and seals 
are regularly recorded on 
Blyth sands in small groups. 
Accordingly, the Inspectorate 
considers these features 
should be included as 
sensitive receptors within the 
ES assessment. 

These marine ecology features 
have been included in the 
assessment. 

PINS Scoping 
Opinion, May 
2020 

The Inspectorate welcomes 
the intention to submit a WFD 
compliance assessment and 
advises that this is 
undertaken in consultation 
with the Environment Agency. 
The Applicant should ensure 

An initial draft WFD compliance 
assessment has been 
undertaken and is included at 
Appendix 8.1 of the PEIR. 
Consultation with the 
Environment Agency has been 
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Consultee Reference, 
Date 

Summary of Response How comments have been 
addressed in this Chapter 

that any data or guidance 
used to inform this 
assessment is relevant and 
up to date. 

undertaken as outlined below in 
this table. 

MMO Scoping 
response, 
June 2020 

With regards to the dredged 
material disposal options 
presented, if WID is to be 
adopted the impacts of this 
should be considered in the 
ES. Similarly, if marine 
disposal of material is 
required, the potential 
impacts to benthic ecology 
should be assessed in the 
ES. 

Although the final dredge and 
disposal method has not yet 
been confirmed, a realistic worst 
case scenario in respect of 
potential effects on the marine 
environment has been 
considered in the PEIR as 
outlined above in the 
introduction to this chapter.  

MMO Scoping 
response, 
June 2020 

The Scoping Report does not 
acknowledge that the tidal 
Thames is an important 
nursery ground for European 
seabass. As a result of 
declining stocks, seabass are 
now under new protection 
measures which include the 
waters in and around Kent 
and Essex. The MMO would 
expect the ES to consider 
seabass in the context of 
these measures i.e. whether 
dredging activity is likely to 
disturb bass nursery grounds 
or juvenile fish. 

The PEIR has considered the 
potential impacts on fish in the 
study area, including European 
seabass. The new protection 
measures are commercial 
seabass regulations for ICES 
areas in the Kent and Essex 
IFCA district. The potential 
implications on fish stocks have 
been considered in the socio-
economic impact assessment.   

MMO Scoping 
response, 
June 2020 

Spawning grounds for fish 
within the vicinity of the Oikos 
site have not been identified 
and the MMO would expect 
these to be identified in the 
ES, particularly as the outer 
Thames estuary is an 
important, high intensity 
spawning ground for Dover 
sole. 

A more detailed baseline 
description of fish has been 
provided in the PEIR, including 
a review of sole spawning 
grounds and spawning periods.  

MMO Scoping 
response, 
June 2020 

The seasonal variations in 
fish species abundance is 
briefly acknowledged. Again, 
the MMO would expect a 
more detailed discussion on 
this to be included within the 
ES. 

A more detailed discussion of 
the seasonal variations in 
abundance of different fish 
species has been included in 
the PEIR, including spawning 
seasons and migratory periods 
for key species. 

MMO Scoping 
response, 
June 2020 

The supporting publications 
referenced within the scoping 
report are appropriate for a 
desk-based assessment. 
However, the ES may benefit 
from the use of some 
additional reference sources. 

The additional reference 
sources noted by the MMO have 
been reviewed and considered 
for inclusion in the PEIR. 
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Consultee Reference, 
Date 

Summary of Response How comments have been 
addressed in this Chapter 

MMO Scoping 
response, 
June 2020 

The MMO recognise that at 
this stage, the final dredge 
and disposal programme/s 
have not yet been 
determined, therefore the 
timing and duration of the 
work, and the extent of the 
areas affected by the dredge 
plume and potential disposal 
are unclear. For the ES, the 
applicant should consider the 
timing of dredge and disposal 
activities in relation to the 
sensitive spawning and 
migration periods of tidal 
Thames fish in order to 
determine the likelihood of 
significant impacts to fish and 
determine whether additional 
mitigation measures are 
required. 

Although the final dredge and 
disposal method has not yet 
been confirmed, a realistic worst 
case scenario in respect of 
potential effects on the marine 
environment has been 
considered in the PEIR as 
outlined above in the 
introduction to this chapter.  At 
this stage, the timing of sensitive 
spawning and migration periods 
have been considered in the 
assessment and additional 
mitigation measures considered 
where necessary to avoid 
significant adverse impacts. 

MMO Scoping 
response, 
June 2020 

Whilst the characterisation of 
the environment for shellfish 
is brief, the MMO consider 
this reflective of the level of 
shellfish activity near to the 
development. Given the lack 
of shellfish landed in the area, 
it is assumed that shellfish 
are not abundant in the local 
area. Therefore, the MMO do 
not consider that further 
impacts need to be identified 
and assessed. 

Noted. 

MMO Scoping 
response, 
June 2020 

Overall, dredging activities 
emit sounds that are 
continuous in nature and 
comparatively low in 
frequency and intensity, 
although occasionally higher 
frequencies are emitted 
(CEDA, 2011). The MMO 
agree that disturbance is 
likely to be the main potential 
underwater noise effect of 
dredging. Wenger et al. 
(2017) highlight that impacts 
on fish from dredging-
generated noise are likely to 
be Temporary Threshold Shift 
(TTS) in some species, 
behavioural effects and 
increased stress-related 
cortisol levels. 

Noted. A detailed review of the 
potential underwater noise 
impacts of the OMSSD project, 
in terms of both sound pressure 
and particle motion (vibration), 
has been included in the PEIR. 
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Consultee Reference, 
Date 

Summary of Response How comments have been 
addressed in this Chapter 

Environment 
Agency 

Scoping 
response, 
May 2020 

In regards to marine ecology 
the impacts of the proposal 
will predominantly impact on 
fisheries in relation to the 
proposed dredge pocket, but 
this subtidal habitat is not a 
protected or priority habitat. 
The MMO should be 
contacted and advise on this 
aspect of the proposal. 

The MMO has been consulted. 
Further details are provided 
below within this table. 

Environment 
Agency 

Scoping 
response, 
May 2020 

The impact of vessel wake, 
on the nearby, Holehaven 
Creek Site of Special 
Scientific Interest (SSSI), 
caused by larger vessels 
arriving and departing the site 
should be considered. 
Although this may be minimal 
due as large vessels already 
pass to the south of the site 
on a regular basis. 

The size of the vessels 
operating at the Oikos Facility 
are not anticipated to change. 
The proposed dredge of the 
berth pocket at Jetty 2 will 
increase the period of time over 
a tide in which a tanker vessel is 
able to berth and embark or 
disembark its cargo.  In other 
words, it will enhance the 
available tidal access window 
and thus improve the 
operational efficiency of the 
facility. 

PLA Scoping 
response, 
May 2020 

The CEFAS report is only for 
commercially important fish 
species and should also be 
updated to reflect this. 

Selected species in the Ellis et 
al. (2012) report are focussed 
on commercially important 
species but also include 
information on some species of 
conservation importance, 
including thornback ray, spurdog 
and undulate ray. 

PLA Scoping 
response, 
May 2020 

The Medway MCZ should be 
included in this section. In 
addition, the cockle and 
saltmarsh beds located in 
close proximity around 
Canvey Island and Two Tree 
Island must also be included 
here and taken into account 
as part of the future 
assessment. 

As noted above in response to 
the PINS Scoping Opinion, the 
study area has been increased 
to cover the area of anticipated 
impacts from previous modelling 
in line with the Water 
Environment assessment 
(Chapter 8). 

PLA Scoping 
response, 
May 2020 

Bottlenose dolphin are 
commonly found around the 
Southend area. Also, seals 
are regularly recorded on the 
Blyth sands, in smaller groups 
than at Marsh End but still 
significant. These should be 
recognised within the ES and 
taken into account within 
future assessments. 

As noted above in response to 
the PINS Scoping Opinion, 
these marine ecology features 
have been included in the 
assessment. 

PLA Scoping 
response, 
May 2020 

As noted above, the PLA 
must be included within the 

The PLA has been consulted as 
noted below within this table. 
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Consultee Reference, 
Date 

Summary of Response How comments have been 
addressed in this Chapter 

consultation part of this 
chapter. 

Environment 
Agency 

Response to 
Draft Benthic 
Survey 
Approach 
Note 
(ABPmer, 
2020), 5 
October 2020 

The survey shows some 
samples have been taken 
within the dredge area and 
some spaced further away. 
Arguably we might expect to 
see total- or almost total 
removal of the species within 
the dredge box, and perhaps 
a less pronounced effect on 
the sites outside the box, 
which may receive some 
additional suspended 
sediment. If WID is used 
possibly there may be some 
smothering- though we would 
expect the axis of the dredge 
plume to be aligned more 
east- west and much less 
north- south, so we might not 
see much impact on these 
more central channel sites at 
all. 

The main purpose of the 
proposed sample stations 
outside the dredge area was to 
characterise the areas that will 
not be directly impacted but may 
potentially be indirectly impacted 
by the sediment plume and/or 
sedimentation during dredging. 
The indirect impacts are likely to 
be most pronounced in the east-
west direction and the proposed 
sample sites will be amended to 
enable the benthic ecology 
along the east-west axis to be 
characterised. 

Environment 
Agency 

Response to 
Draft Benthic 
Survey 
Approach 
Note 
(ABPmer, 
2020), 5 
October 2020 

Although this survey will 
provide a pre-dredge 
baseline, it will not inform us 
as to what effect the dredge 
subsequently has had on the 
local faunal composition. We 
would not normally require a 
post-dredge survey unless we 
find out the sediment is 
heavily contaminated at which 
point there may be a 
requirement to demonstrate 
there has not been a negative 
impact outside the immediate 
confines of the dredge area. 

A post-dredge survey at this 
stage is not envisaged based on 
existing available evidence. This 
requirement will be reviewed 
once the results of the sediment 
contamination survey are 
available and have been 
analysed as part of the WFD 
compliance assessment. An 
initial draft WFD compliance 
assessment in advance of this 
information is provided in 
Appendix 8.1. 

Environment 
Agency 

Response to 
Draft Benthic 
Survey 
Approach 
Note 
(ABPmer, 
2020), 5 
October 2020 

If there are additional 
polyaromatic hydrocarbons 
(PAHs) in the sediment that 
might be expected to be 
mobilised during any dredge, 
then a follow up post-dredge 
survey might be useful to 
permit a dredge when we feel 
there may be uncertainty over 
the WFD compliance of the 
activity for water quality.  

As noted above, this 
requirement will be reviewed 
once the results of the sediment 
contamination survey are 
available and have been 
analysed as part of the WFD 
compliance assessment.  

Environment 
Agency 

Response to 
Draft Benthic 
Survey 
Approach 
Note 
(ABPmer, 

If possible it would be 
beneficial to try to co-ordinate 
the MMO sampling for 
chemistry to match up with 
the biological sampling sites 
(at least for the surface 

The benthic ecology survey will 
be undertaken at the same time 
as the sediment contamination 
survey. The proposed sample 
locations outside the dredge 
area have been amended to 
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Consultee Reference, 
Date 

Summary of Response How comments have been 
addressed in this Chapter 

2020), 5 
October 2020 

sediment samples). 
Knowledge of contaminant 
levels may be extremely 
useful in working out what the 
fauna currently present are 
tolerating, and possibly may 
explain why other species are 
not present. If you were 
planning to run a post-dredge 
biological and/ or chemical 
survey, then we would 
suggest additional sampling 
points immediately down tide 
of the current ones in the 
dredge box, as that’s where 
most of the WID dredge slick 
is likely to move to. 

capture the immediate 
upstream/downstream areas 
(east-west aligned) to the 
dredge pocket. One of the 
sample stations outside the 
berth pocket remains within the 
channel to capture the area of 
traverse flow. 

MMO Meeting, 2 
October 2020 

Where the OMSSD team are 
requesting advice it is useful 
to highlight this so, if 
necessary, they can consult 
with their advisors, Cefas. 

Noted. 

MMO Meeting, 2 
October 2020 

The MMO confirmed that the 
proposed approach of 
assessing the potential 
impacts on fish ecology within 
the marine ecology 
assessment and assessing 
the potential impacts on the 
fishing industry as part of the 
socio-economic impact 
assessment was acceptable. 

Noted. The socio-economic 
impact assessment is included 
in a separate chapter of this 
PEIR. 

Environment 
Agency 

Meeting, 23 
October 2020 

A request was made for the 
sediment contamination 
samples to be analysed for 
Polybrominated Diphenyl 
Ethers (PBDEs) if this were 
not included in the MMO 
sample plan. 

The MMO sample plan instructs 
that PBDEs should be included 
in the suite of chemical analysis 
of all the sediment samples 
collected. At the time of writing, 
the PBDE results from Cefas 
were not available.  Once the 
results are available, these will 
be included and analysed as 
part of the final WFD 
compliance assessment within 
the ES.  

PLA Meeting, 5 
November 
2020 

The PLA confirmed that they 
would provide comments on 
the proposed benthic survey 
approach. 

Noted. 

PLA Meeting, 5 
November 
2020 

The PLA will follow up on the 
request that has been made 
for a temporary river works 
licence to undertake the 
benthic survey. 

Noted. 
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Implications of Legislation, Policy and Guidance 
9.46 This section of the chapter sets out key aspects and implications of policy and guidance that 

are relevant to the assessment of likely impacts on the marine ecology and nature 
conservation features.  It builds upon the overarching chapter covering Legislation, Policy 
and Guidance (Chapter 5). This analysis will be kept under review as the assessment 
progresses. 

EU Legislation155 

The Marine Strategy Framework Directive 

9.47 The aim of the EU Marine Strategy Framework Directive (MSFD) (2008/56/EC)156 (European 
Union, 2008) (as amended by the Commission Directive (EU) (2017/845) is to secure the 
effective protection of the marine environment across Europe. It aims to achieve Good 
Environmental Status (GES) of marine waters by 2020 and to protect the resource base 
upon which marine-related economic and social activities depend. The MSFD constitutes the 
vital environmental component of future maritime policy, designed to achieve the full 
economic potential of oceans and seas in harmony with the marine environment. It 
establishes European Marine Regions on the basis of geographical and environmental 
criteria. Each Member State is required to develop strategies for their marine waters. A 
Statutory Instrument transposing the MSFD into UK law came into force on 15 July 2010 and 
puts in place a clear legal framework to enable the MSFD to be implemented in the UK. 

9.48 There are 11 descriptors of GES, including seafloor integrity, biological diversity and 
introduction of energy (e.g. noise). GES will be assessed at the level of the European Marine 
Regions, of which there are two covering UK waters. The MSFD does not apply to 
transitional and coastal waters which are covered by the WFD. The proposed dredge is 
located within the Thames Lower WFD transitional water body and therefore the MSFD does 
not apply to this area.  

9.49 The potential marine disposal site, the North Edinburgh Channel (TH080), partially overlaps 
the Essex WFD coastal water body by around 2.0 km2 and is, therefore, considered within 
the WFD compliance assessment (see below and Appendix 8.1). In addition, it also partially 
overlaps an area beyond WFD water bodies where the MSFD applies. The spatial coverage 
of the area of the potential disposal site outside the Essex WFD coastal water body is 
negligible (1.2 km2) in the context of the North East Atlantic Ocean Marine Region 
(4,082,719 km2) and the Greater North Sea subregion (491,305 km2). The implications of the 
pressures on the marine environment associated with the potential marine disposal activities 
of the OMSSD project in the context of the UK Marine Regions and the MSFD are, therefore, 
considered insignificant. 

	
	
155 The UK is no longer a member of the European Union. EU legislation as it applied to the UK on 31 December 
2020 is now a part of UK domestic legislation, under the control of the UK’s Parliaments and Assemblies, and is 
published on legislation.gov.uk. 
156 European Union Directive 2008/56/EC. 
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The Water Framework Directive 

9.50 The Water Framework Directive (WFD) (2000/60/EC)157 establishes a framework for the 
management and protection of Europe’s water resources.  It is implemented in England and 
Wales through the Water Environment (Water Framework Directive) (England and Wales) 
Regulations 2017 (as amended), known as the Water Framework Regulations158.   

9.51 The overall objective of the WFD, as implemented by the Water Framework Regulations, is 
to achieve “good ecological and good chemical status” in all inland and coastal waters by 
2015 (now working towards revised objectives for 2021) unless alternative objectives are set 
or there are grounds for time limited derogation.  For example, where pressures preclude the 
achievement of good status (e.g. navigation, coastal defence) in heavily modified water 
bodies (HMWBs), the WFD provides that an alternative objective of “good ecological 
potential” is set.  “Good ecological status/potential” has regard to biological, 
hydromorphological and physicochemical quality elements and specific pollutants. “Good 
chemical status”, which concerns a series of priority substances, including a number of 
priority hazardous substances.  

9.52 Groundwater water bodies are included in the WFD and are assessed on quantitative and 
chemical status.  There is also a general “no deterioration” provision to prevent decline in 
water body status. The WFD also requires that relevant protected area objectives are 
achieved. 

9.53 The proposed dredge is located within the Thames Lower WFD transitional water body. The 
North Edinburgh Channel (TH080) licensed disposal site is partially within the Essex coastal 
water body (otherwise beyond the seaward extent of WFD coastal water bodies).  In 
addition, the Kent North coastal water body is located less than 2 km to the south of the 
North Edinburgh Channel (TH080) licensed disposal site and could potentially be influenced 
during disposal operations (e.g. sediment plume, redistribution of contaminants). 

9.54 To support the DCO application, an initial draft WFD compliance assessment has been 
undertaken that assesses the potential impacts of the proposed development on biological, 
chemical and physical elements of the relevant WFD water bodies based on the existing 
understanding and assumptions associated with the OMSSD project. The preliminary WFD 
compliance assessment is included in Appendix 8.1. That assessment draws on assessment 
information provided both in this chapter and other chapters within this PEIR. 

	
	
157 European Union Directive 2000/60/EC. 
158 Following the UK leaving the EU, the main provisions of the WFD have been retained in English law through 
The Floods and Water (Amendment etc.) (EU Exit) Regulations 2019. Available at: 
https://www.legislation.gov.uk/uksi/2019/558/contents/madehttp://www.legislation.gov.uk/ukdsi/2019/9780111176
283/contents (accessed March 2021). 
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The Birds Directive 

9.55 Directive 2009/147/EC (European Union, 2009)159 on the conservation of wild birds is known 
as the ‘Birds Directive’. It creates a comprehensive scheme of protection for all wild bird 
species. The Directive recognises that habitat loss and degradation are the most serious 
threats to the conservation of wild birds. It, therefore, places great emphasis on the 
protection of habitats for endangered as well as migratory species (listed in Annex I), 
especially through the establishment of a coherent network of Special Protection Areas 
(SPAs) comprising all the most suitable territories for these species. Since 1994 all SPAs 
form an integral part of the ‘Natura 2000’ ecological network, which is discussed further 
below. 

The Habitats Directive 

9.56 This Directive (92/43/EEC)160 is intended to help maintain biodiversity throughout the EU 
Member States by defining a common framework for the conservation of wild plants, animals 
and habitats of community interest.  

9.57 The Habitats Directive established the "Natura 2000" network. This network is the largest 
ecological network in the world. It comprises Special Areas of Conservation (SAC) 
designated by Member States under the current Directive as well as SPAs established under 
the ‘Birds’ Directive 2009/147/EC. 

9.58 Annexes I and II of the Directive contain the types of habitats and species whose 
conservation requires the designation of SACs. Some of them are defined as "priority" 
habitats or species (in danger of disappearing). Annex IV lists animal and plant species in 
need of particularly strict protection. 

UK Legislation 

Planning Act 2008 

9.59 The Planning Act 2008161 is the primary legislation that established the legal framework for 
applying for, examining and determining applications for NSIPs, based on the guidance 
provided in National Policy Statements (NPS).   

9.60 Section 104 of the Planning Act 2008 makes it clear that in determining an application for an 
NSIP, the relevant Secretary of State must have regard to, amongst other things, any 
relevant NPS and decide the application in accordance with any such national statement.  
For the purpose of the OMSSD project, the NPS for Ports (NPSfP) (DfT, 2012)162 and the 

	
	
159 European Directive 2009/147/EC. 
160 European Directive 92/43/EEC. 
161 Planning Act 2008 
162 Department for Transport (2012) National Policy Statement for Ports. 
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overarching NPS for Energy are relevant163.  An outline of the key elements of the NPSfP is 
provided in paragraphs 9.72 to 9.74 and for the Overarching National Policy Statement for 
Energy in paragraphs 9.75 to 9.76. 

Marine and Coastal Access Act 2009 

9.61 The Marine and Coastal Access Act 2009164 provides the legal mechanism to help ensure 
clean, healthy, safe, productive and biologically diverse oceans and seas by putting in place 
a new system for improved management and protection of the marine and coastal 
environment. 

9.62 The Act comprises eight key elements, which in summary are: 

• The establishment of the MMO;  

• The establishment of a Strategic Marine Planning System; 

• The establishment of a Streamlined Marine Licensing System; 

• The designation of Marine Conservation Zones (MCZs); 

• The establishment of Inshore Fisheries Conservation Authorities (IFCAs); 

• The introduction of a new licensing and authorisation system for fishing activities 
including emergency bylaws that respond to unforeseen threats to fish stocks; 

• The creation of a continuous, well signed and managed route around the entirety of 
the English and Welsh coastline; and 

• The establishment of a system of Integrated Coastal Zone Management. 

The Conservation of Habitats and Species Regulations 2017 (as amended) 

9.63 The Conservation of Habitats and Species Regulations 2017 (as amended) (the “Habitats 
Regulations”)165, transpose the Habitats Directive (Directive 92/43/EEC) (European Union, 
1992) and the Birds Directive (2009/147/EC) (European Union, 2009) into English law. 

9.64 The Regulations provide for the designation and protection of ‘European sites’, the protection 
of ‘European protected species’ and the adaptation of planning and other controls for the 
protection of European Sites. The Regulations also require the compilation and maintenance 
of a register of European sites, to include SACs and SPAs (classified under the Birds 
Directive). These sites form the Natura 2000 network. 

9.65 Where a development project is located close to, or within, a European/Ramsar Site, the 
“Habitats Regulations” apply.  This requires the lead Competent Authority to determine 

	
	
163 Department of Energy and Climate Change (2011) Overarching National Policy Statement for Energy (EN-1). 
164 Marine and Coastal Access Act 2009. 
165 Following the UK leaving the EU, these have been modified by the Conservation of Habitats and Species 
(Amendment) (EU Exit) Regulations 2019.  Available at: 
https://www.legislation.gov.uk/uksi/2019/579/contents/made (accessed March 2021). 
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whether the proposed works have the potential for a likely significant effect (LSE) on a 
European/Ramsar Site and, if so, to undertake an Appropriate Assessment (AA) of the 
implications of the proposals in light of the site's conservation objectives.  The AA will take 
account of the in-combination effects of the OMSSD project on relevant protected areas in 
association with other relevant projects and plans.  

9.66 Information to support the Competent Authority’s assessment of the OMSSD project against 
the requirements of the Habitats Regulations will be provided in the DCO application. This is 
further explained in the Terrestrial Ecology assessment (Chapter 7). Initial information 
relating to the Habitats Regulations Assessment (HRA) is included in Chapter 7. This draws 
on information included within both this chapter and other chapters within this PEIR.   

Wildlife and Countryside Act 1981 

9.67 The Wildlife and Countryside Act 1981166 is the principal mechanism for the legislative 
protection of wildlife in Great Britain. 

9.68 The Act is the means by which the Bern Convention, the Birds Directive 
(79/409/EEC)(European Union, 1979)167 and the Natural Habitats and Wild Fauna and Flora 
Directive (92/43/FFC)(European Union, 1992) are implemented in Great Britain. 

9.69 The Act applies to the terrestrial environment and inshore waters (0-12 nautical miles) and 
concerns the protection of wild animals and the designation of protected areas, including 
Sites of Special Scientific Interest (SSSI). 

UK Biodiversity Action Plan 

9.70 The UK Post-2010 Biodiversity Framework (JNCC and DEFRA 2012)168 which covers the 
period from 2011 to 2020, supersedes the UK Biodiversity Action Plan (UK BAP), although 
many of the tools developed under UK BAP remain of use, for example, background 
information about the lists of priority habitats and species. The majority of priority national 
(English) BAP habitats and species are now those listed as Habitats of Principal Importance 
(HoPI) and Species of Principal Importance (SoPI) in England listed under Section 41 of the 
Natural Environment and Rural Communities (NERC) Act 2006. 

Natural Environment and Rural Communities Act 2006 (NERC) 

9.71 Under the biodiversity duty, which is part of the NERC Act169, public authorities must show 
regard for conserving biodiversity in all their actions. Consequently, regard must be had to 
priority species and habitats that are of principle importance for the purpose of conserving 

	
	
166 Wildlife and Countryside Act 1981. 
167 Council of the European Communities, 1979. Council Directive 79/409/EEC of 2 April 1979 on the 
conservation of wild birds. Official Journal of the European Communities L 103/1, 25(4), p. 79. 
168 JNCC and Defra (2012) "UK Post-2010 biodiversity framework." JNCC, Peterborough, UK. 
169 Natural Environment and Rural Communities Act 2006. 
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biodiversity and that may be adversely affected during the construction and operation of the 
proposed development. 

National Policy 

National Policy Statement for Ports (DfT, January 2012) 

9.72 The National Policy Statement for Ports (NPSfP) (2012) provides the framework for 
decisions on proposals for new port developments (DfT, 2012). This policy requires that in 
order to meet the requirements of the Government’s policies on sustainable development, 
new port infrastructure should also, amongst other things, preserve, protect and where 
possible improve marine and terrestrial biodiversity, be adapted to the impacts of climate 
change and provide high standards of protection for the natural environment (DfT, 2012). 

9.73 Developments should aim to avoid significant harm to biodiversity and geological 
conservation interests, including through mitigation and consideration of reasonable 
alternatives. They should also ensure that appropriate weight is attached to designated sites 
of international, national and local importance (DfT, 2012). 

9.74 Where the development is subject to EIA, the applicant should ensure that the ES clearly 
sets out any effects on internationally, nationally and locally designated sites of ecological or 
geological conservation importance, on protected species and on habitats and other species 
identified as being of principal importance for the conservation of biodiversity. The applicant 
should provide environmental information proportionate to the infrastructure where EIA is not 
required to help the decision-maker consider thoroughly the potential effects of a proposed 
project. The applicant should show how the project has taken advantage of opportunities to 
conserve and enhance biodiversity and geological conservation interests (Dft, 2012). 

National Policy Statement for Energy (DECC, 2011) 

9.75 Section 5.3 of the Overarching NPS for Energy requires that the applicant’s ES clearly sets 
out any effects on internationally, nationally and locally designated sites of ecological 
importance, on protected species and on habitats and other species identified as being of 
principal importance for the conservation of biodiversity. 

9.76 In considering the impacts on Coastal Change – the NPS states that the assessment should 
assess the effects of a proposed project on marine ecology, biodiversity and protected sites 
(Section 5.5). 

UK Marine Policy Statement (HM Government, 2011) 

9.77 The Marine Policy Statement (MPS) is the framework for preparing marine plans and taking 
decisions affecting the marine environment. The MPS also sets out the general 
environmental, social and economic considerations that need to be taken into account in 
marine planning and provides guidance on the pressures and impacts that decision makers 
need to consider when planning for, and permitting development in the UK marine areas. 
Paragraphs 3.1.7 and 3.1.8 of the MPS are relevant to the marine ecology assessment of 
the OMSSD project which, amongst other things, state that:  
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“Marine plan authorities and decision makers should take account of how developments will 
impact on the aim to halt biodiversity loss and the legal obligations relating to all MPAs, their 
conservation objectives, and their management arrangements...” 

9.78 Marine plan authorities and decision-makers should take account of the regime for MPAs 
and comply with obligations imposed in respect of them. This includes the obligation to 
ensure that the exercise of certain functions contribute to, or at least do not hinder, the 
achievement of the objectives of a MCZ or MPA (in Scotland). This would also include the 
obligations in relevant legislation relating to SSSIs and sites designated under the Wild Birds 
and Habitats Directives.” (HM Government, 2011)170. 

Local Policy 

Castle Point Local Plan 2018 -2033 – Submission Draft 

9.79 Castle Point Borough Council has submitted its draft Local Plan 2018 -2033 to the Secretary 
of State for examination.  

9.80 Strategic Policy NE5 which covers ecological sensitive and designated sites is of most 
relevance to the marine ecology assessment. Of particular note, it states that the Council will 
support proposals which can demonstrate a net gain in biodiversity. Proposals which have 
the potential to adversely impact European, internationally, and locally designated sites 
including Ramsar sites, SPAs, SACs and SSSIs will not be supported unless an appropriate 
avoidance, on-site management and on-site mitigation strategy is submitted to and approved 
by the Council. 

9.81 Proposals which may result in adverse impacts to biodiversity, protected species, priority 
species and/or priority habitats, will only be supported if they can meet a number of 
requirements, including demonstrating that impacts to biodiversity cannot be avoided 
through the location of development on an alternative site with less harmful impacts. Where 
an alternative site is not available, the development proposal should seek to avoid adverse 
impact to biodiversity by virtue of the design and layout of the development. Where it has not 
been possible to avoid all impacts to biodiversity, the development proposal should seek to 
apply management and mitigation techniques which retain and enhance biodiversity on site. 
Where it is likely that impacts to a protected species, or BAP species is not fully addressed, 
species relocation within the site, or to a site nearby will be required to address the 
remaining impacts to that species. As a last resort, if the impacts to biodiversity in terms of 
both quantity and quality have not been fully addressed, off-site compensation which would 
result in a net gain in biodiversity will be required. 

9.82 Proposals affecting ecologically sensitive sites and designated sites should be accompanied 
by an ecological assessment which should conform with CIEEM guidance or an equivalent 
standard. 

	
	
170 HM Government (2011) UK Marine Policy Statement, paragraphs 3.1.7 and 3.1.8. 
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Preliminary Description of the Existing Environment 
Protected sites  

9.83 The location of protected marine related nature conservation sites that are close to the site of 
the OMSSD project are shown in Figure 9.1 and include the following internationally and 
nationally designated sites within 2 km of the OMSSD project site: 

• Thames Estuary and Marshes SPA (and Ramsar) (approximately 1.3 km to the south 
of the marine elements of the proposed development); 

• South Thames Estuary and Marshes SSSI (approximately 1.3 km to the south of the 
marine elements of the proposed development); and 

• Holehaven Creek SSSI (approximately 500 m to the west of the marine elements of 
the proposed development). 

9.84 The features of these sites are summarised in Table 9.8.  

Table 9.8: Features of designated sites within 2 km of the proposed development.  

Species Feature  

Thames Estuary and Marshes 
SPA  

• Avocet Recurvirostra avosetta (non-breeding) 
• Black-tailed Godwit Limosa limosa islandica (non-breeding) 
• Dunlin Calidris alpina alpine (non-breeding) 
• Grey Plover Pluvialis squatarola (non-breeding) 
• Hen Harrier Circus cyaneus (non-breeding) 
• Knot Calidris canutus (non-breeding) 
• Redshank Tringa tetanus (non-breeding) 
• Ringed Plover Charadrius hiaticula (non-breeding) 
• Waterbird assemblage 

Thames Estuary and Marshes 
Ramsar 

• Ramsar criterion 2: The site supports one endangered plant 
species and at least 14 nationally scarce plants of wetland 
habitats. The site also supports more than 20 British Red Data 
Book invertebrates. 

• Ramsar criterion 5: Coastal waterbird assemblage of 
international importance. 

• Ramsar criterion 6: Species/populations occurring at levels of 
international importance including Ringed Plover, Grey Plover, 
Black-tail Godwit, Knot, Dunlin, Redshank. 

South Thames Estuary and 
Marshes SSSI 

• Coastal and intertidal habitats including grazing marsh, 
saltmarsh, mudflats and shingle  

• Internationally and nationally important numbers of coastal 
waterbirds including  

• Nationally rare and scarce invertebrates including beetles, 
flies and true bugs. 

• An assemblage of nationally scarce plants 

Holehaven Creek SSSI • The site regularly supports nationally important numbers of 
wintering blacktailed godwit Limosa limosa islandica. 
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9.85 In addition, the Benfleet and Southend Marshes SPA and Ramsar is located approximately 
4.5 km to the east of the marine elements of the OMSSD project site. These sites were 
designated for supporting passage and wintering coastal waterbirds (including Dark-bellied 
Brent Goose, Knot, Dunlin and Grey Plover and Ringed Plover). 

9.86 The nearest MCZ is the Medway MCZ which is located approximately 13 km from the 
proposed development (Figure 9.1). The features cited within the MCZ include: 

• Estuarine rocky habitats; 

• Intertidal mixed sediments; 

• Intertidal sand and muddy sand; 

• Low energy intertidal rock; 

• Peat and clay exposures; 

• Subtidal coarse sediment; 

• Subtidal mud; 

• Subtidal sand; and 

• Tentacled lagoon worm Alkmaria romijni. 

9.87 The North Edinburgh Channel disposal site (TH080) is situated in a deep highly mobile 
channel within both the Outer Thames Estuary SPA and the Margate and Long Sands SAC 
(Figure 9.1).  The Outer Thames SPA is designated for Red-throated diver (Gavia stellata), 
Common Tern (Sterna hirundo) and Little Tern (Sternula albifrons).  Margate and Long 
Sands SAC is designated for sandbanks which are slightly covered by sea water all the time 
(an Annex 1 habitats that is a primary reason for selection of this site). 

Protected species 

9.88 Information on the protection afforded to different marine species is provided below and 
summarised in Table 9.9.   

9.89 Any wild animal listed under Schedule 5 of the Wildlife and Countryside Act 1981 (as 
amended) (WACA) is protected from being killed, injured or disturbed under provisions in the 
EU Habitats Directive. Protected WACA marine species recorded in the Thames Estuary 
region include:  

• The tentacled lagoon worm Alkmaria romijni; 

• The lagoon sea slug Tenellia adspersa; 

• The trembling sea mat Victorella pavida; 

• Twaite shad Alosa fallax; 

• The long-snouted seahorse Hippocampus guttulatus and short-snouted seahorse 
Hippocampus hippocampus; and 

• Cetacean (whale and dolphin) species.  
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9.90 Marine species are also protected from being killed, injured or disturbed both inside and 
outside designated sites under the provisions of the European Habitats Directive. Of 
particular relevance to the Thames Estuary, are the following:  

• Common seal Phoca vitulina and grey seal Halichoerus grypus (listed in Annex II and 
V); 

• Bottenose dolphin Tursiops truncatus and harbour porpoise Phocoena phocoena 
(listed in Annex II and IV); 

• Sea lamprey Petromyzon marinus (listed in Annex II) and river lamprey (listed in 
Annex II and V); 

• Twaite shad A. fallax (listed in Annex II and V); and 

• Atlantic salmon Salmo salar (listed in Annex II and V). 

9.91 Seals are also protected under the Conservation of Seals Act 1970171 (taking effect in 
England, Scotland, Wales).  

9.92 In addition, some marine fauna and habitats are listed as priority species and habitats of 
principle importance in England, as required under Section 41 of the Natural Environment 
and Rural Communities (NERC) Act 2006 (England). Species of principle importance which 
are of relevance to the Thames Estuary include the lagoon sea slug, commercial fish (such 
as cod Gadus Morhua and herring Clupea harengus), migratory fish (such as lampreys, 
European smelt Osmerus eperlanus, Atlantic salmon and European eel Anguilla anguilla). 
Habitats of principle importance of relevance to the Thames Estuary include intertidal 
mudflats and coastal saltmarsh. 

9.93 European eels are also afforded protection as part of the Eels (England and Wales) 
Regulations 2009. The regulations which apply to all freshwater and estuarine waters of 
England and Wales gives powers to statutory bodies to implement measures for the 
recovery of European eel stocks including improving access, habitat quality and fishing 
pressure.  

9.94 European smelt are also a MCZ Feature of Conservation Importance (FOCI).  

Table 9.9: Summary of legislation relevant to protected marine species and habitats in the Thames 
Estuary 

Receptor group Species Protection 

Benthic habitats 
and species  

Intertidal mudflats NERC habitat of principle importance 

Coastal saltmarsh NERC habitat of principle importance 

Ross worm Sabellaria 
spinulosa reef 

NERC habitat of principle importance, MCZ FOCI 

Tentacled lagoon worm Wildlife and Countryside Act 

	
	
171 Conservation of Seals Act 1970. 
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Receptor group Species Protection 

Lagoon sea slug  Wildlife and Countryside Act, NERC species of 
principle importance 

Fish European eel  Eels (England and Wales) Regulations 2009172, 
NERC species of principle importance 

Atlantic salmon  Annex II and V of the EC Habitats Directive, 
NERC species of principle importance 

Sea lamprey and river 
lamprey  

Annex II and V of the EC Habitats Directive, 
NERC species of principle importance 

Twaite shad Annex II and V of the EC Habitats Directive, 
Wildlife and Countryside Act, NERC species of 
principle importance 

Brown / sea trout  NERC species of principle importance 

European smelt  NERC species of principle importance, MCZ FOCI 

Atlantic herring  NERC species of principle importance 

Atlantic cod NERC species of principle importance 

Dover sole  NERC species of principle importance 

European plaice  NERC species of principle importance 

Whiting  NERC species of principle importance 

Short-snouted seahorse 
and long-snouted 
seahorse 

Wildlife and Countryside Act, NERC species of 
principle importance 

Marine mammals Grey seal Annex II and V of the EC Habitats Directive 

Common seal Annex II and V of the EC Habitats Directive, 
NERC species of principle importance 

Bottlenose dolphin Annex II and IV of the EC Habitats Directive, 
Wildlife and Countryside Act, NERC species of 
principle importance 

Harbour porpoise Annex II and IV of the EC Habitats Directive, 
Wildlife and Countryside Act, NERC species of 
principle importance 

Benthic habitats and species 

Outer Thames Estuary overview: Intertidal habitats and species  

9.95 The intertidal habitats towards the outer reaches of the Thames Estuary include extensive 
intertidal mudflats and sandflats such as at Mucking Flats and Yantlet Flats. The intertidal 
flats of the estuary are mostly fine, silty sediment, with a few sandy areas. Distinctly sandy 
areas occur immediately to the east of Canvey Island whilst extensive areas of intertidal 
gravel and shingle are located to the rear of the intertidal flats south of Southend on Sea. 
Saltmarsh fronts intertidal flats in more sheltered locations such as the creeks, for example, 

	
	
172 Eels (England and Wales) Regulations 2009. 
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around Benfleet and Holehaven Creek around Canvey Island (ABPmer, 2014, ABPmer, 
2007, 173 Attrill, 1998,174 Environment Agency, 2019).  

9.96 The invertebrate community in the outer estuary is typically characterised by marine 
molluscs such as Macoma balthica, Peringia ulvae and Cerastoderma edule, polychaetes 
(such as Paradoneis lyra, Nepthys hombergii and Caulleriella spp.), oligochaetes and 
amphipods (Corophium spp.) (ABPmer, 2014). Intertidal invertebrate sampling in the 
entrance to Hole Haven Creek (approximately 1 km from the proposed development) in 2014 
recorded an intertidal community characterised by the oligochaetes Tubificoides 
pseudogaster and Tubificoides benedeni , polychaetes Streblospio spp and Tharyx spp), 
bivalve M. balthica and nematodes (Environment Agency, 2019).  

9.97 The saltmarsh of Benfleet, Hole Haven Creek and Southend Marshes is considered typical 
of middle-zone marshes, and includes species such ss sea purslane Atriplex portaculoides, 
common saltmarsh-grass Puccinellia maritima and sea aster Aster olium.  

Outer Thames Estuary overview: Subtidal habitats and species  

9.98 Subtidal habitats in the outer Thames Estuary typically consist of mud, sand and scoured 
gravel sediment. Salinity is generally considered the most significant factor influencing 
species distributions in estuaries (Attrill, 1998). Changes in the invertebrate composition 
along the estuary reflect the tolerance that individual species have to variations in salinity. 
The middle and outer reaches of the Thames Estuary are characterised by a wider range of 
benthic species including nemerteans (ribbon worms), as well as a range of polychaetes 
(such as Spiophanes bombyx and S. armiger) and oligochaetes (such as Tubificoides 
benedeni) (ABPmer, 2014).   

9.99 Subtidal benthic sampling undertaken by the Environment Agency at stations within the 
Yantlet Channel in 2014 (located approximately 2 to 3 km from the proposed development, 
see Figure 9.2) recorded a relatively impoverished assemblage characterised by the 
polychaetes Streblospio spp, Polydora cornuta and Pygospio elegans and the mud shrimp 
Corophium spp (Environment Agency, 2019)175.    

9.100 Protected subtidal benthic species found in the Thames Estuary include the tentacled lagoon 
worm Alkmaria romijni and lagoon sea slug Tenellia adspersa. For example, NBN records 
show that the lagoon sea slug has been previously recorded approximately 2 km from the 
proposed development (during a 2002 Environment Agency survey within the Yantlet 
Channel). There are no records in the Thames Estuary of the lagoon sea slug within the 
NBN database. This species, however, has been recorded approximately 40 km from the 

	
	
173 ABPmer (2007) Benthic Ecology of the Thames Estuary. ABP Marine Environmental Research Ltd, Report 
No. R.1381. November 2007. 
174 Attrill, M. J. (Ed.) (1998) A rehabilitated estuarine ecosystem: The environment and ecology of the Thames 
estuary. Springer Science & Business Media. 
175 Environment Agency (2019) Intertidal and subtidal benthic survey data collected between 2014 and 2016. 
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proposed development during surveys in the Greenwich area of the Thames Estuary (Marine 
Ecological Surveys Ltd, 2009)176. 

Project-specific benthic surveys  

9.101 A subtidal benthic survey within and in the vicinity of the proposed dredge area was 
undertaken on 8 December 2020. A total of six stations were sampled as part of the subtidal 
benthic survey: three stations within the proposed dredge area and three stations located 
outside but in the vicinity of the proposed dredge (Figure 9.3).   

9.102 The subtidal benthic survey followed the established and recognised procedures outlined in 
the Recommended Operational Guidelines (ROG) for Grab Sampling and Sorting and 
Treatment of Samples (Guerra and Freitas, 2013)177 and the Marine Monitoring Handbook, 
Procedural Guideline No 3 9 (Thomas, 2000)178.  The approach is also consistent with 
methods applied as part of WFD TraC monitoring.  

9.103 Subtidal samples were collected using a 0.1 m² Day Grab at the six stations for macrofauna 
analysis (faunal composition, abundance and biomass).  An additional sample was taken at 
each station for determination of Particle Size Analysis (PSA) and organic carbon content.   

9.104 The benthic invertebrate samples were analysed by an accredited Marine Biological 
Analytical Quality Control (NMBAQC) laboratory.  All of the macroinfaunal specimens were 
identified to species level (where practicable) and enumerated.   

9.105 The PSA sample analysis were undertaken using the NMBAQC standardised methodology. 
The analysis will be carried out using a Mastersizer laser diffractor which produces detailed 
sedimentary profiles for fine sediments (clay, sand and silts).  The total organic carbon 
(TOC) analysis was carried out using an elemental analyser. 

9.106 The laboratory results are presented in Appendix 9.1 (faunal analysis) and Appendix 9.2 
(Particle Size Analysis (PSA) and total organic carbon (TOC)). Summary information on the 
sedimentary and ecological conditions recorded at the stations based on this data is 
presented in Table 9.10. 

	
	
176 Marine Ecological Surveys Ltd (2009) Enderby Wharf Benthic Biological Resource Assessment. Analysis of 
Survey Data for 2009. Prepared for West Properties UK Ltd. 
177 Guerra, M.T and Freitas, R (2013) Recommended Operational Guidelines (ROG) for grab sampling and 
sorting and treatment of samples. Mesh Atlantic. 
178 Thomas, N.S (2000) Procedural Guideline No. 3-9 Quantitative sampling of sublittortal sediment biotopes and 
species using remote-operated grabs. In Davies J., Baxter  J., Bradley  M., Connor  D., Khan  J., Murray  E., 
Sanderson  W., Turnbull  C. & Vincent  M. 2001. Marine Monitoring Handbook, 405 pp. 
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Table 9.10: Benthic survey results 

Station  Sediment 
Type 

TOC 
(%) 

No. of Taxa 
(per m²) 

No. of 
Individuals 
(per m²) 

Total 
Biomass 

Key Characterising Species  
(Number per m² shown in 
brackets) 

B01 Muddy 
Sand 

1.5 13 570 14.534 Tubificoides pseudogaster (280) 
Limecola balthica (100) 
Nephtys (40) 
Nephtys hombergii (30) 
Spio martinensis (20) 
Sabellaria spinulosa (20) 
Bathyporeia pilosa (20) 

B04 Sandy Mud 2.1 8 220 0.255 Tubificoides pseudogaster (80) 
Mediomastus fragilis (70) 
Nephtys (20) 
Nephtys hombergii (10) 
Aricidea (Aricidea) minuta (10) 
Tubificoides benedii (10) 

B06 Sandy Mud 2.9 10 190 0.82 Capitella (50) 
Mytilidae (30) 
Nematoda (30) 
Tharyx (20) 
Mediomastus fragilis (10) 
Eulalia mustela (10) 

CB02 Muddy 
Sand 

3.1 8 180 1.524 Tubificoides pseudogaster (60) 
Nephtys (50) 
Nephtys hombergii (20) 
Tharyx (10) 
Glycera alba (10) 
Tubificoides benedii (10) 

CB03 Muddy 
Sandy 
Gravel 

2.5 42 3400 8.996 Mytilidae (1070) 
Sabellaria spinulosa (780) 
Tubificoides pseudogaster (280) 
Ascidiacea (170) 
Polydora cornuta (130) 
Nematoda (110) 

CB05 Coarse 
Gravel 

3.8 26 1540 4.084 Mytilidae (460) 
Sabellaria spinulosa (450) 
Actiniaria (80) 
Sessilia (70) 
Glycera alba (60) 
Nemertea (50) 

9.107 The sediment samples collected in this area consisted of sandy mud, muddy sand and 
gravel with TOC ranging from between 1.5 % and 3.8 % (Table 9.10). The number of taxa 
found in the samples ranged from 8 (CB02) to 42 (Station CB03), and the number of 
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individuals from180 organisms per m² (Station CB02),) to 3,400 organisms per m² (Station 
CB03).  

9.108 The samples that consisted of finer sedimentary material (B01, B04, B06, CB02) were 
characterised by infaunal species such as the oligochaetes Tubificoides pseudogaster,and 
Capitella spp, polychaetes (such as Nephtys spp, Spio martinensis and Mediomastus 
fragilis) and bivalves such as Limecola balthica).  

9.109 The mixed sediment samples (which included gravel and coarser material) were ecologically 
richer and characterised by a larger number of species in higher abundances. This included 
a wide range of infaunal and epifaunal species including mussels Mytilidae spp, ross worm 
Sabellaria spinulosa, sea squirts Ascidiacea, the oligochaete Tubificoides pseudogaster, sea 
anemones and barnacles. 

9.110 It should be noted that the ross worm S. spinulosa in the samples consisted of solitary 
individuals (or thin crusts on larger pebbles). On this basis, biogenic reef formations of S. 
spinulosa (which are afforded protection due to their conservation value, see Table 9.9) are 
considered unlikely to be present in the dredge footprint.  

9.111 With respect to non-native species, the acorn barnacle Austrominius modestus was recorded 
in the samples.  

9.112 Overall, the benthic species recorded are considered characteristic of the habitats in the 
area and commonly occurring. No species or habitats which are protected were recorded in 
the samples.  

Disposal site information 

9.113 North Edinburgh Channel disposal ground consists of dynamic sand habitat with a species 
poor macrofaunal community of generally opportunistic species which are considered typical 
of mobile sandflat habitats (such as the polychaete Nephtys cirrosa and amphiod 
Bathyporeia) recorded during benthic surveys at the disposal ground (PLA, 2004).  

Non-native species  

9.114 A wide range of other non-native species have been recorded in the tidal Thames including 
the New Zealand mud snail Potamopyrgus antipodarum, zebra mussels Dreissena 
polymorpha, hydroid Cordylophora caspia, the carpet sea squirt Didemnum vexillum, the 
acorn barnacle A. modestus, Pacific oyster Magallana giga, quagga mussel Dreissena 
bugensis, Asiatic clam Corbicula fluminea, slipper limpet Crepidula fornicata and Chinese 
mitten crab Eriocheir sinensis (ABPmer, 2014; RAPID 2018;179 ZSL, 2020).  

	
	
179 RAPID (Reducing and Preventing Invasive Alien Species Dispersal) (2018) The South East Regional Invasive 
Alien Species Management Plan. 
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Fish and shellfish 

Outer Thames Estuary overview 

9.115 The Thames Estuary provides important nursery, spawning and feeding grounds for fish and 
supports a diverse fish fauna with over 100 fish species recorded. Information on the 
seasonal occurrence of commonly occurring and protected fish in the area of the Thames 
Estuary that overlaps with the proposed development (based on ZSL, 2016), is provided in 
Table 9.11.  Figures 9.4 and 9.5 shows the location of the main fish nursery and spawning 
areas according to the latest available Cefas data (Ellis et al., 2012). 

9.116 The distribution and ecology of demersal fish (bottom dwelling), pelagic fish (free swimming), 
elasmobranchs (sharks and rays), diadromous fish (species migrating between freshwater 
and seawater) and shellfish within the Thames Estuary are each described in detail below.  

Table 9.11: Summary Information on the Seasonal Occurrence of Commonly Occurring and Protected 
Fish Species Between the O2 Arena to Gravesend (based on ZSL, 2016).  

Common Name  Scientific Name  Type of 
fish  

Seasonal occurrence in 
the Thames Estuary 

Atlantic Cod  Gadus morhua  C  Year-round 

Atlantic Salmon  Salmo salar  D  Year-round 

Brown / Sea Trout  Salmo trutta  D  Year-round 

Common Dace  Leuciscus leuciscus  B  January to March 

Common Goby  Pomatoschistus microps  A  April to September 

Dover Sole  Solea solea  C  Year-round 

European Eel  Anguilla anguilla  D  Year-round 

European Plaice  Pleuronectes platessa  C  April to December 

European Seabass  Dicentrarchus labrax  C  Year-round 

European Smelt  Osmerus eperlanus  D  Year-round 

European Sprat  Sprattus sprattus  C  January to March and July 
until December. 

Flounder  Platichthys flesus  C  Year-round 

Herring  Clupea harengus  C  Year-round 

Long-snouted 
Seahorse  

Hippocampus guttulatus  A  July to December 

Nilsson’s pipefish  Syngnathus rostellatus  A  April to December 

Pouting  Trisopterus luscus  C  January to March and 
October to December 

River Lamprey  Lampetra fluviatilis D April to December 

Roach  Rutilus rutilus  B  April to December 

Sand Goby  Pomatoschistus minutus  A  Year-round 

Short-snouted 
Seahorse  

Hippocampus hippocampus  C  April to December 

Twaite Shad  Alosa fallax  D  Year-round 
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Common Name  Scientific Name  Type of 
fish  

Seasonal occurrence in 
the Thames Estuary 

Whiting  Merlangius merlangus  C  Year-round 

Notes: 
A: Fish that spend their entire life in the Tidal Thames; 
B: Fish that are present mainly in the freshwater dominated area of the Tidal Thames, normally 
found above Hammersmith (but this is highly dependent on rainfall); 
C: Fish that use the Tidal Thames to spawn or grow whilst they are juveniles, before returning to the 
North Sea Fish that migrate through the Tidal Thames to freshwater or saltwater; and 
D: Fish that migrate through the Tidal Thames to freshwater or saltwater. 

9.117 With respect to demersal bony fish species, the outer Thames Estuary is considered to be 
an important nursery ground for several commercially important gadoids including cod and 
whiting. Other demersal roundfish species regularly recorded in the estuary include included 
gobies, pouting and dragonet (ERM 2010; ABPmer 2007; Cefas, 2011). A range of flatfish 
species are commonly recorded in the Thames Estuary with nursery ground for the 
commercially important Dover sole, lemon sole and plaice occurring in the outer estuary. 
High intensity spawning grounds for Dover sole also occur in the outer estuary (Ellis et al., 
2012). Flounder and dab are also regularly recorded. The protected short-snouted seahorse 
and long-snouted seahorse have also both been recorded in the Thames Estuary (ZSL, 
2016). 

9.118 Pelagic species occurring in the Thames Estuary include herring and seabass, both of which 
are commercially important (Cefas, 2011; ERM, 2010). The Thames Estuary is considered to 
be one of the largest seabass nurseries in the southern North sea (Kirk et al., 2002)180. The 
outer Thames Estuary is a spawning ground for herring (Ellis et al., 2012). There are two 
known herring stocks present in this area; an inshore stock that spawns in spring in the 
northern part of the Thames Estuary, and the North Sea herring stock which enters the 
southern half of the Thames Estuary seasonally. Herring have been found to be most 
commonly recorded during the spring and summer in the Thames Estuary, with only very 
small catches inshore in winter (ERM, 2010). Other commonly recorded pelagic species in 
the estuary include sprat and mackerel.   

9.119 Commonly occurring elasmobranchs (sharks and rays) include the small-spotted catshark 
and Thornback ray (Cefas, 2011). Thames Estuary is a low intensity spawning ground for 
Thornback ray with the estuary considered to be of regional importance to the species (Ellis 
et al., 2012). Studies of ray movements in the Thames Estuary showed that 96% of rays 
tagged were recaptured there.  However, 77% of rays moved outside the estuary over 
winter, with seasonal migration into the Thames to spawn between March and August 
(Hunter et al., 2006)181.  

	
	
180 Kirk, R. S., Colclough, S., & Sheridan, S (2002) Fish diversity in the River Thames. The London Naturalist, 81, 
pp. 75-81. 
181 Hunter, E., Berry, F., Buckley, A. A., Stewart, C., & Metcalfe, J. D (2006) Seasonal migration of thornback 
rays and implications for closure management. Journal of Applied Ecology. Pp.  710-720. 
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9.120 Diadromous fish which migrate through the estuary include the European eel Anguilla 
anguilla, European smelt Osmerus eperlanus, sea lamprey Petromyzon maximus, Atlantic 
salmon Salmo salar, river lamprey Lampetra fluviatilis and the twaite shad Alosa fallax. 
Further information on the ecology and migration of these species is provided in Table 9.12. 

Table 9.12: Summary information on the ecology and migration of diadromous fish in the Thames Estuary.  

Species Ecology 

River and sea lamprey The river lamprey and the sea lamprey are both anadromous species, spawning in 
freshwater but completing part of their lifecycle in estuaries or at sea (Maitland, 
2003)182. The sea lamprey adult growth phase is short and lasts around two years. 
In this time the species is parasitic, feeding on a variety of marine and anadromous 
fishes, including shad, herring, salmon, cod, haddock and basking sharks. Unlike 
sea lamprey, the growth phase of river lamprey is primarily restricted to estuaries. 
The spawning migration of sea lamprey usually takes place in April and May when 
the adults start to migrate back into fresh water. River lamprey usually migrate into 
fresh water from October to December.  These species have begun to re-colonise 
the catchment areas of the Thames Estuary with sightings increasing in recent 
years. 

European smelt  The tidal Thames supports one of the largest European smelt breeding populations 
in the UK. Smelt are anadromous and migrate to brackish sections of rivers. 
Migration is restricted to the lower parts of the river and eggs are deposited on 
gravel, stones and plant material, preferably in fast-flowing water. Evidence 
suggests that smelt in the Thames spawn in the upper tidal Thames (Wandsworth 
Bridge area) in March and April. Following spawning, juvenile smelt drift with the 
currents until they are large enough to swim independently. They remain in the 
tidal Thames throughout the summer. 

Twaite shad The twaite shad is an anadromous species which migrates from marine waters into 
the lower reaches of estuaries between April and June to spawn in freshwater near 
the tidal limit (Maitland and Hatton-Ellis, 2003)183. This species is occasionally 
recorded in the Thames Estuary (Greater London Authority/London Biodiversity 
Partnership, 2007)184.  

Atlantic Salmon Atlantic salmon are an anadromous species which migrates to freshwater to 
spawn, whilst spending most of its life in the marine environment. They spawn in 
upper reaches of rivers, where they live for one to three years before migrating to 
sea as smolts. At sea, salmon grow rapidly and after one to three years return to 
their natal river to spawn. Atlantic salmon smolts move out of the rivers and 
migrate downstream to the sea in spring, with the main movements occurring 
between April and end of May.  The majority of adult salmon return to their natal 
rivers between June and September. The UK and Irish Atlantic salmon population 
comprises a significant proportion of the total European stock (Malcolm et al., 
2010)185. The species has been reintroduced into the Thames in recent years but 
the population is only maintained by periodic stocking. 

	
	
182 Maitland, P.S. (2003) Ecology of the River, Brook and Sea Lamprey. Conserving Natura 2000 Rivers Ecology 
Series No. 5. English Nature, Peterborough. 
183 Maitland, P.S. and Hatton-Ellis, T.W. (2003) Ecology of the Allis and Twaite Shad. Conserving Natura 2000 
Rivers Ecology Series No. 3. English Nature, Peterborough. 
184 Greater London Authority/London Biodiversity Partnership (2007) London Biodiversity Action Plan - Priority 
Species. 
185 Malcolm, I. A., Godfrey, J., and Youngson, A.F. (2010) Review of migratory routes and behaviour of Atlantic 
salmon, sea trout and European eel in Scotland’s coastal environment: implications for the development of 
marine renewables. Scottish Marine and Freshwater Science 1 (14). 
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Species Ecology 

European Eel European eel is catadromous species which migrates to the marine environment 
(Sargasso Sea) to spawn. The Thames Estuary is considered to be particularly 
important for the European eel which is recorded in the estuary year round. In their 
multi‐method sampling surveys for estuaries, the Environment Agency have 
collected numerous records for the species throughout the Thames Estuary, and 
the estuary has the second highest density of eels in all surveyed estuaries in the 
UK (ERM, 2010). Elvers migrate up river in the spring between April and October 
with adult silver eels migrating downstream during the autumn (ZSL, 2014a)186.  

9.121 The Thames Estuary is also an important area for many shellfish species, with large beds of 
cockle Cerastoderma edule, oyster Ostrea edulis, Pacific oyster Magallana giga and mussel 
Mytilus edulis being present throughout the Outer Thames Estuary (Potts and Swaby, 1993 
187; ERM, 2010; Environment Agency, 2019; Dyer and Bailey, 2019188).  

Fish and shellfish communities in the Canvey Island area 

9.122 Fish monitoring undertaken as part of Environment Agency TraC surveys at Stanford-le-
Hope Beach, Mulberry Bank and Edge of the Edge of Nore (the nearest monitoring locations 
to the proposed development) between 2015 and 2019 are summarised in Table 9.13 
(Environment Agency, 2020). The location of these sites can be seen in Figure 9.2. 

9.123 In total, 32 species of fish were recorded in the surveys. Commonly recorded species 
included commercially important demersal species including whiting and flatfish (such as 
plaice and dab) and pelagic species such as herring and seabass. In addition, a range of 
other fish species commonly occurring in estuarine environments were recorded including 
gobies (particularly sand goby and common goby), flounder and sprat. The migratory 
European smelt was also recorded. 

Table 9.13: The abundance of fish recorded in Environment Agency fish monitoring at various sites 
between 2015 and 2019. 

Species Edge of the 
Nore Otter 
Trawl 

Mulberry 
Bank Otter 
Trawl 

Stanford-le-
Hope Beach 
Beam Trawl 

Stanford-le-
Hope Beach 
Seine Net 

Total 

Anchovy 
   

3 3 

Brill 
 

1 
  

1 

Short-
spined sea 
scorpion 

 
4 

  
4 

Cod 
 

2 
  

2 

	
	
186 ZSL (2014a). The River Thames European Eel Monitoring Project Report, 2011-2014. 
187 Potts, G.W., and Swaby, S.E. (1993). Review of the status of Estuarine Fishes. No. 34 English Nature 
Research Reports. Peterborough. 
188 Dyer, R. and Bailey, D. (2019). Thames Estuary Cockle Survey Report 2018. Kent and Essex Inshore 
Fisheries and Conservation Authority. 41 p. 
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Species Edge of the 
Nore Otter 
Trawl 

Mulberry 
Bank Otter 
Trawl 

Stanford-le-
Hope Beach 
Beam Trawl 

Stanford-le-
Hope Beach 
Seine Net 

Total 

Common 
dogfish / 
Dog fish 

1 2 
  

3 

Common 
goby 

 
12 4 12 28 

Dab 1 40 
  

41 

Dover sole 
 

3 1 
 

4 

Dragonet 
 

2 
  

2 

Flounder 
 

17 22 29 68 

Garfish 
 

1 
  

1 

Greater 
pipefish 

 
1 

  
1 

Greater 
sandeel 

 
1 

  
1 

Herring 5 41 1 102 149 

Hooknose  1 6 
  

7 

Lesser 
(Nillsons) 
pipefish 

 
3 

  
3 

Lesser 
weever 

 
13 

  
13 

Painted 
goby 

   
1 1 

Plaice 
 

27 
  

27 

Bib 
 

19 
  

19 

Red mullet 
 

1 
  

1 

Sand goby  6 3 9 
 

18 

Sand smelt 
   

3 3 

Horse 
mackerel 

 
4 

  
4 

Seabass 
 

14 14 107 135 

Smelt 
  

2 41 43 

Sprat 7 2 
 

79 88 

Thick lipped 
grey mullet 

   
5 5 

Thornback 
ray 

1 
   

1 

Transparent 
goby 

 
2 1 

 
3 

Tub gurnard 
 

1 
  

1 

Whiting 4 174 
  

178 
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9.124 The nearest classified shellfish beds from the proposed dredge area are located 
approximately 4 km to the east at Chapman Sands/ Marsh End Sands (for Cerastoderma 
edule and Mytilus spp.).  The nearest classified shellfish beds for Pacific oyster are located 
approximately 6 km away at Chapman Sands/ Marsh End Sands. Shellfish beds for other 
species are located further offshore in the Thames Estuary189.   

Fish and shellfish communities in the vicinity of the dredge disposal site 

9.125 Fish surveys using a beam trawl in the vicinity of the North Edinburgh Channel disposal site 
in 2003 identified 20 fish species within the survey area, nine of which may be considered 
commercially important. These were herring, sprat, whiting, dab, Dover sole, sand eels, 
thornback ray, bass and brill. Herring and sprat were the most abundant commercially 
exploitable fish within the study area. Notably, all individuals of herring caught were 
juveniles. The flat fish species dab and Dover sole were also among the most abundant 
commercially important fish within the study area.  Other fish species caught in the surveys 
included poor cod, pogge, horse mackerel, nursehound and red mullet (PLA, 2004).  

9.126 The nearest classified shellfish beds for to the North Edinburgh Channel are located 
approximately 7 km to the north (for Cerastoderma edule and Ostrea edulis) and 10 km to 
the southwest (for Ostrea edulis)190.   

Marine mammals 

9.127 The cetacean fauna (whales and dolphins) of the southern North Sea including the Thames 
Estuary is relatively poor in terms of the diversity of species (Reid et al., 2003;191 DECC, 
2016)192.  While over ten species of cetaceans have been recorded in the southern North 
Sea, only harbour porpoise occurs relatively frequently in the Thames Estuary (Sea Watch 
Foundation, 2006a;193 ZSL, 2015a Heinänen and Skov, 2015).  Several sightings of harbour 
porpoise have been recorded in 2019 and 2020 offshore from Canvey Island within several 
kilometres of the proposed development194.The bottlenose dolphin is observed in the eastern 
part of the English Channel and occasionally in the Thames Estuary (ZSL, 2015; Sea Watch 
Foundation, 2006b;195 Kowalik et al., 2008196).  

	
	
189 Shellfish classification zones of England and Wales (Cefas, 2020) 
190 Shellfish classification zones of England and Wales (Cefas, 2020) 
191 Reid, J.B., Evans, P.G.H., Northridge, S.P (2003) Atlas of Cetacean Distribution in North West European 
Waters, 76 pages, Colour Photos, Maps. Paperback, ISBN 1 86107 550 2 
192 Department for Energy and Climate Change (DECC) (2016) UK Offshore Energy Strategic Environmental 
Assessment 3: Future Leasing for Offshore Wind Farms and Licensing for Offshore Oil & Gas and Gas Storage 
193 Sea Watch Foundation (2006a) Cetaceans of Eastern England. 
194 https://sites.zsl.org/inthethames/index.php  
195 Sea Watch Foundation (2006b) Marine mammals in the English Channel in relation to proposed dredging 
scheme. 
196 Kowalik, R., Pryor, A., Causon, P., and Shaw, A. (2008) Thames Marine Mammal Sightings Survey July 2004 
– June 2007. Zoological Society of London. 
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9.128 With regard to pinnipeds (seals), both grey and common seals breed at haul out sites along 
the Norfolk coast, Kent coast and Thames Estuary and are regularly recorded foraging in the 
Thames Estuary (Kowalik et al., 2008; Russel et al., 2017; SCOS, 2019; ZSL, 2015a, ZSL, 
2015b).  

9.129 Small numbers of common seals are known to haul out on intertidal sandbanks in the 
Canvey Island area. For example, aerial surveys undertaken in 2014 found common seals 
hauling out in small numbers (<10 individuals) on Yantlet Flats (located approximately 3-6 
km from the proposed development) (ZSL, 2015b). Other common seal colonies in the local 
area include Marsh Sands (Southend) and Gravesend Reach. North Yantlet Flats was also 
identified as one of the main foraging areas for common seals in the Thames Estuary based 
on the analysis of seal tagging data (ZSL, 2015b). 

9.130 Goodwin Sands, the main grey seal haul out site is located well over 70 km from the 
proposed development with the nearest minor colonies (Maplin Sands and West Barrow) 
located over 20 km away from the proposed development (ZSL, 2015b).  

9.131 The nearest established seal colony to the North Edinburgh Channel disposal site is located 
on the sandbank known as Shingles Patch (located over 1 km away) (ZSL, 2015b).  

Environmental Change without the OMSSD Project 

9.132 In the absence of the OMSSD project, the current marine physical processes would remain 
the same as described in the Water Environment assessment (Chapter 8) and the Oikos 
Facility would continue to operate in its current capacity with product being delivered to the 
facility via Jetties 1 and 2.  There are unlikely to be any short-term changes in conditions 
within (and in close proximity) to the site for marine ecology receptors, namely benthic 
habitats and species, fish and marine mammals. Regular maintenance dredging will continue 
at Jetty 1 with no consistent maintenance dredge requirement at Jetty 2. 

9.133 The future baseline will also be influenced by climate change (and associated effects such 
as coastal squeeze and ocean acidification) and the potential spread of marine non-native 
species.  This could lead to changes in distribution, abundance, health and reproduction in 
marine species, potentially affecting future populations.  

9.134 Initially the effects of climate change, particularly increased mean sea level will not be 
noticeable for the next 15 – 20 years due to the natural variation in the lunar nodal cycle 
affecting the tidal levels. Any changes will be small and unlikely to cause a variation in the 
existing pattern of change.  Longer-term, sea level rise will become more noticeable.  

9.135 At the North Edinburgh Channel disposal site (TH080) there will be no change beyond the 
existing natural variability of the site.   
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Preliminary Consideration of Likely Impacts and 
Effects 

9.136 This section identifies the potential likely effects on the marine ecology receptors as a result 
of the construction (dredge and disposal) and subsequent operation of the OMSSD project 
which have been identified at this preliminary stage.  Effects on the physical processes are 
one of the primary cause of effects on marine ecology receptors and these have been 
assessed in detail within the preliminary Water Environment assessment (Chapter 8). 

9.137 Potential impacts on features of internationally designated sites is included in an initial draft 
of information relating to the HRA (Chapter 7). This draws on information included within 
both this chapter and other chapters within this PEIR. The nearest MCZ (Medway Estuary) is 
located approximately 13 km from the proposed development and does not overlap with the 
zone of influence. Furthermore, there are no mobile FOCI that could overlap with any of the 
marine effects resulting from the proposed development.  Overall, therefore, there is 
considered to be no potential for direct or indirect impacts on FOCI of this site. On this basis 
an MCZ Assessment is not considered to be required.   

9.138 The environmental impacts of the construction and operation of the OMSSD project on 
terrestrial ecology receptors have been assessed in Chapter 7.  

9.139 There is considered to be no pathway or connectivity between the terrestrial construction 
and operational activities and sensitive receptors in the Thames Estuary below MHWS. The 
construction and operational activities occurring above MHWS will not have a significant 
impact on marine habitats and species adjacent to the Oikos Facility, or on marine interest 
features of nearby protected sites. As such these impacts are not considered further within 
this chapter. 

9.140 Cumulative impacts on marine ecology receptors could arise as a result of other coastal and 
marine developments and activities in the Thames Estuary will be considered as necessary 
as part of the cumulative impacts and in-combination effects assessment, the approach to 
which is explained further in Chapter 22 of this PEIR  

Construction Phase 

9.141 Based on the existing understanding of the scale of the dredging and disposal works, and 
the possible marine firewater system, together with the environmental baseline and 
stakeholder comments from the Scoping Opinion, the potential effects during the 
construction phase that are considered to be potentially relevant and require further 
assessment are described in Table 9.14.
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Table 9.14: Potential effects during construction scoped in and out of further assessment 

Receptor Impact 
Pathways/Potential 
Effects 

Project Activity Requires further 
assessment? 

Justification 

Benthic habitats and species Changes to benthic 
habitats and species 
as result of seabed 
removal during 
dredging 

Capital dredge Yes Dredging causes the direct physical removal of marine sediments 
from the dredge footprint, resulting in the modification of existing 
marine habitats. The fauna associated with the dredged material is 
damaged, killed or relocated to a disposal site. This will require 
further assessment and has therefore been scoped in. 

Changes to habitats 
and species as a 
result of sediment 
deposition 

Capital dredge Yes Capital dredging has the potential to result in localised physical 
disturbance and smothering of seabed habitats and species (where 
the sediment settles out of suspension back onto the seabed).  This 
will require further assessment and has therefore been scoped in. 

Dredge disposal Yes The disposal of dredged material at the marine disposal site will 
result in the deposition of sediments which has the potential to 
cause physical disturbance and smothering of seabed habitats. This 
will require further assessment and has therefore been scoped in. 

Firewater system Yes The marine firewater system option has the potential to result in a 
change to seabed and disturbance of sediment. This will require 
further assessment and has therefore been scoped in. 

Indirect changes to 
seabed habitats and 
species as a result 
of changes to 
hydrodynamic and 
sedimentary 
processes 

Capital dredge Yes The deepened berth pocket as a result of the capital dredge has the 
potential to result in changes to hydrodynamic and sedimentary 
processes (e.g. water levels, flow rates, changes to tidal prism, 
accretion and erosion patterns). Marine invertebrates inhabiting 
sand and mud habitat show different tolerance ranges to 
physiological stresses caused by tidal exposure and tidal elevation 
and, therefore, hydrodynamic and bathymetric changes caused by 
the dredging could affect the quality of marine habitats and change 
the distribution of marine species. This will require further 
assessment and has therefore been scoped in. 

Dredge disposal Yes The disposal of dredged material at the marine disposal site has the 
potential to result in changes to hydrodynamic and sedimentary 
processes (e.g. water levels, flow rates, changes to tidal prism, 
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Receptor Impact 
Pathways/Potential 
Effects 

Project Activity Requires further 
assessment? 

Justification 

accretion and erosion patterns). Marine invertebrates inhabiting 
sand and mud habitat show different tolerance ranges to 
physiological stresses caused by tidal exposure and tidal elevation 
and, therefore, hydrodynamic and bathymetric changes caused by 
the dredging could affect the quality of marine habitats and change 
the distribution of marine species. This will require further 
assessment and has therefore been scoped in. 

Changes in water 
and sediment quality 

Capital dredge Yes Changes in water quality during capital dredging could impact 
benthic habitats and species through an increase in Suspended 
Sediment Concentrations (SSC) and the release toxic contaminants 
bound in sediments. This will require further assessment and has 
therefore been scoped in. 

Dredge disposal Yes Changes in water quality could occur during dredged material 
disposal through the deposition of material causing elevated SSC 
and contaminant levels. This could potentially impact on benthic 
habitats and species.  This will require further assessment and has 
therefore been scoped in. 

Firewater system Yes The marine firewater system option has the potential to result in an 
increase in SSC in the water column from marine plant during 
installation of the intake and outfall structures. This will require 
further assessment and has therefore been scoped in. 

Underwater noise Capital dredge No Underwater noise generated by dredging activity has the potential to 
affect benthic species. Scientific understanding of the potential 
effects of underwater noise on invertebrates is relatively 
underdeveloped (Hawkins et al., 2015)197.  There is, however, 
increasing evidence to suggest that benthic invertebrates respond to 

	
	
197 Hawkins, A. D., Pembroke, A., and Popper, A. (2015) Information gaps in understanding the effects of noise on fishes and invertebrates. Reviews in Fish Biology and 
Fisheries, 25, pp. 39–64. 
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Receptor Impact 
Pathways/Potential 
Effects 

Project Activity Requires further 
assessment? 

Justification 

particle motion (vibration) (Roberts et al., 2016)198.  For example, 
blue mussels Mytilus edulis vary valve gape, oxygen demand and 
clearance rates (Spiga et al., 2016; Roberts et al., 2016)199 and 
hermit crabs Paganus bernhardus shift their shell and at very high 
amplitudes, leave their shell, examine it and then return (Roberts et 
al., 2016).  The vibration levels at which these responses were 
observed generally correspond to levels measured near 
anthropogenic operations such as pile driving and up to 300 m from 
explosives testing (blasting) (Roberts et al., 2016).  A range of 
behavioural effects have also been recorded in decapod 
crustaceans, including a change in locomotion activity, reduction in 
antipredator behaviour and change in foraging habits (Tidau and 
Briffa, 2016)200. Population level and mortality effects are considered 
unlikely.  Furthermore, dredging is known to produce lower noise 
levels than piling or blasting. Effects on benthic invertebrates are 
therefore not considered further in the assessment.  

Dredge disposal No The movement of the dredger to and from the disposal site will result 
in elevated underwater noise that could potentially affect benthic 
species. As discussed above, based on current scientific 
understanding, population level and mortality effects are considered 
unlikely.  Furthermore, dredging vessels are known to produce lower 
noise levels than piling or blasting. Effects on benthic invertebrates 
are therefore not considered further in the assessment.  

	
	
198 Roberts, L., Hardig, H.R., Voellmy, I., Bruintjes, R., Simpson, S.D., Radford, A.N., Breithaupt, T., and Elliott M., (2016). Exposure of benthic invertebrates to sediment 
vibration: From laboratory experiments to outdoor simulated pile-driving. Proc. Mtgs. Acoust. 27. Available from: https://doi.org/10.1121/2.0000324. 
199 Spiga, I., Caldwell, G.S., and Bruintjes, R. (2016) Influence of Pile Driving on the Clearance Rate of the Blue Mussel, Mytilus edulis (L.). Proc. Mtgs. Acoust. 27. Available 
at: https://doi.org/10.1121/2.0000277 
200 Tidau, S., and M. Briffa (2016) Review on behavioral impacts of aquatic noise on crustaceans. Proc. Mtgs. Acoust. 27. Available at: http://dx.doi.org/10.1121/2.0000302 
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Receptor Impact 
Pathways/Potential 
Effects 

Project Activity Requires further 
assessment? 

Justification 

The potential 
introduction and 
spread of non-native 
species 

Capital dredge Yes Non-native species have the potential to be transported into the 
local area on the hulls of dredging vessels. Non-native invasive 
species also have the potential to be transported via vessel ballast 
water. This will require further assessment and has therefore been 
scoped in. 

Dredge disposal Yes Non-native species have the potential to be transported into the 
local area on the hulls of dredging vessels. Non-native invasive 
species also have the potential to be transported via vessel ballast 
water. This will require further assessment and has therefore been 
scoped in. 

Fish and shellfish Direct changes to 
fish populations and 
habitat 

Capital dredge Yes Dredging by TSHD has the potential to result in the direct uptake of 
fish and fish eggs by the action of the draghead (entrainment). 
Capital dredging also has the potential to result in seabed 
disturbance and smothering of seabed habitats and species.  These 
changes have the potential to impact on fish species through 
potential changes in prey resources and the quality of foraging, 
nursery and spawning habitats. This will require further assessment 
and has therefore been scoped in. 

Dredge disposal Yes The disposal of dredged material at the marine disposal site will 
result in the deposition of sediments which has the potential to 
cause physical disturbance and smothering of seabed habitats. 
These changes have the potential to impact on fish species through 
potential changes in prey resources and the quality of foraging, 
nursery and spawning habitats. This will require further assessment 
and has therefore been scoped in. 

Firewater system No The marine firewater system option has the potential to result in a 
change to seabed and disturbance of sediment resulting in an 
increase in SSC in the water column.  However, as described in 
more detail in Chapter 8 (Water Environment) and the benthic 
ecology assessment (in this chapter), insignificant changes are 
predicted.  On this basis, this pathway has been scoped out of the 
assessment. 
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Receptor Impact 
Pathways/Potential 
Effects 

Project Activity Requires further 
assessment? 

Justification 

Indirect changes to 
seabed habitats for 
fish 

Capital dredge Yes The capital dredge has the potential to result in changes to 
hydrodynamic and sedimentary processes (e.g. water levels, flow 
rates, changes to tidal prism, accretion and erosion patterns). 
However, as described in more detail in Chapter 8 (Water 
Environment) and the benthic ecology assessment (in this chapter), 
insignificant changes in estuary processes are predicted. The 
predicted changes are unlikely to be discernible against background 
natural processes and are not expected to modify existing subtidal 
habitat types found in the area. Indirect effects on fish habitats 
(feeding, spawning and nursery areas) are therefore considered to 
be negligible. On this basis, this pathway has been scoped out of 
the assessment. 

Dredge disposal Yes Dredge disposal has the potential to result in changes to 
hydrodynamic and sedimentary processes (e.g. water levels, flow 
rates, changes to tidal prism, accretion and erosion patterns). 
However, as described in more detail in Chapter 8 (Water 
Environment) and the benthic ecology assessment (in this chapter) 
only minor changes in flow rates and subtidal seabed morphology 
are predicted which are not expected to modify existing subtidal 
habitat types found in the area (i.e. mobile sand habitats 
characterised by an impoverished infaunal assemblage). Given the 
offshore location of the disposal site, no changes in wave regime are 
predicted. In addition, no changes to intertidal mudflats and 
saltmarsh along the Essex and Kent coast will occur as a result of 
dredge disposal. Indirect effects on fish habitats (feeding, spawning 
and nursery areas) are therefore considered to be negligible. On this 
basis, this pathway has been scoped out of the assessment. 

Changes in water 
and sediment quality 

Capital dredge Yes Changes in water quality during capital dredging could impact fish 
species through an increase in SSC and the release toxic 
contaminants bound in sediments. This will require further 
assessment and has therefore been scoped in. 

Dredge disposal Yes Changes in water quality could occur during dredged material 
disposal through the deposition of material causing elevated SSC 
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Receptor Impact 
Pathways/Potential 
Effects 

Project Activity Requires further 
assessment? 

Justification 

and contaminant levels. This could potentially impact on fish 
species. This will require further assessment and has therefore been 
scoped in. 

Firewater system No The marine firewater system option has the potential to result in an 
increase in SSC in the water column from marine plant during 
installation of the intake and outfall structures.  However, as 
described in more detail in Chapter 8 (Water Environment) and the 
benthic ecology assessment (in this chapter), insignificant changes 
are predicted.  On this basis, this pathway has been scoped out of 
the assessment. 

Underwater noise Capital dredge Yes Elevated underwater noise and vibration levels caused by the action 
of the dredger could potentially affect fish. This will require further 
assessment and has therefore been scoped in. The potential 
impacts on shellfish, as noted above for benthic ecology receptors, 
are not considered to require further assessment. 

Dredge disposal Yes Elevated underwater noise and vibration levels caused by the 
movement of the dredger to and from the disposal site could 
potentially affect fish. This will require further assessment and has 
therefore been scoped in. The potential impacts on shellfish, as 
noted above for benthic ecology receptors, are not considered to 
require further assessment. 

Marine mammals Changes in marine 
mammal foraging 
habitat 

Capital dredge No There is the potential for impacts to marine mammal foraging habitat 
as a result of dredging. However, habitat change will only constitute 
a very small fraction of the known foraging ranges of these highly 
mobile species, with the berth pockets not considered to be a key 
foraging habitat for seals or cetaceans. The potential for impacts to 
marine mammal foraging habitat has therefore been scoped out of 
the assessment. 

Dredge disposal No There is the potential for impacts to marine mammal foraging habitat 
as a result of dredging disposal. However, habitat change will only 
constitute a very small fraction of the known foraging ranges of 
these highly mobile species. The potential for impacts to marine 
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Receptor Impact 
Pathways/Potential 
Effects 

Project Activity Requires further 
assessment? 

Justification 

mammal foraging habitat has therefore been scoped out of the 
assessment. 

Firewater system No There is the potential for impacts to marine mammal foraging habitat 
as a result of the marine firewater system option. However, habitat 
change will only constitute a very small fraction of the known 
foraging ranges of these highly mobile species. The potential for 
impacts to marine mammal foraging habitat has therefore been 
scoped out of the assessment. 

Changes in water 
quality 

Capital dredge No The plumes resulting from dredging are expected to have a 
relatively minimal and local effect on SSC in the vicinity of the 
proposed development. Marine mammals are well adapted to turbid 
conditions and therefore not sensitive to the scale of changes in 
SSC predicted during capital dredging (Todd et al., 2015)201. The 
extent of sediment dispersal is not expected to cause significant 
elevations in water column contamination. In addition, the temporary 
and localised changes in water column contamination levels are 
considered unlikely to produce any lethal and sub-lethal effects in 
these highly mobile species (the concentrations required to produce 
these effects are generally acquired through long-term, chronic 
exposure to prey species in which contaminants have 
bioaccumulated) (Todd et al., 2015). Furthermore, potential for 
accidental spillages will also be negligible during all phases through 
the application of established industry guidance and protocols. The 
potential for water quality impacts to marine mammals has therefore 
been scoped out of the assessment. 

Dredge disposal No The plumes resulting from dredge disposal are expected to have a 
relatively minimal and local effect on SSC in the vicinity of the 
proposed development. As noted above, these changes are unlikely 

	
	
201 Todd, V.L., Todd, I.B., Gardiner, J.C., Morrin, E.C., MacPherson, N.A., DiMarzio, N.A. and Thomsen, F. (2015) A review of impacts of marine dredging activities on marine 
mammals. ICES Journal of Marine Science, 72(2), pp. 328-340. 
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Pathways/Potential 
Effects 

Project Activity Requires further 
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Justification 

to affect marine mammals. Furthermore, potential for accidental 
spillages will also be negligible during all phases through the 
application of established industry guidance and protocols. The 
potential for water quality impacts to marine mammal has therefore 
been scoped out of the assessment. 

Firewater system No The marine firewater system option has the potential to result in an 
increase in SSC in the water column from marine plant during 
installation of the intake and outfall structures.  However, as 
described in more detail in Chapter 8 (Water Environment) and the 
benthic ecology assessment (in this chapter), insignificant changes 
are predicted.  On this basis, this pathway has been scoped out of 
the assessment. 

Visual disturbance of 
hauled out seals 

Capital dredge No Vessel movements during dredging operations will be over 3 km 
from the nearest established haul out sites for seals. Therefore, 
disturbance of hauled out seals due to dredging is considered highly 
unlikely. The potential for disturbance to hauled out seals has 
therefore been scoped out of the assessment.  

Dredge disposal No Vessel movements during disposal operations will be over 1 km 
from the nearest established haul out sites for seals. Therefore, 
disturbance of hauled out seals due to dredge disposal is 
considered unlikely. The potential for disturbance to hauled out 
seals has therefore been scoped out of the assessment. 

Collision risk Capital dredge No Vessels involved in dredging will be stationary or travelling at low 
speeds making the risk of collision very low. Collision risk is perhaps 
greater when dredgers are in transit, but in areas that are already 
characterised by heavy shipping traffic (such as the Thames), the 
addition of dredging vessels is considered unlikely to increase the 
collision risk substantially (Todd et al., 2015). Therefore, collision 
risk to marine mammals has been scoped out of the assessment. 

Dredge disposal No Vessels involved in dredge disposal will mainly be travelling at low 
speeds making the risk of collision very low. Collision risk is perhaps 
greater when dredgers are in transit, but in areas already 
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Pathways/Potential 
Effects 

Project Activity Requires further 
assessment? 

Justification 

characterised by heavy shipping traffic (such as the Thames), the 
addition of dredging vessels is considered unlikely to increase the 
collision risk substantially (Todd et al., 2015). Therefore, collision 
risk has been scoped out of the assessment. 

Underwater noise  Capital dredge Yes Elevated noise and vibration levels caused by the action of the 
dredger could potentially affect marine mammals by inducing 
adverse behavioural reactions. This will require further assessment 
and has therefore been scoped in. 

Dredge disposal Yes Elevated noise and vibration levels caused by the movement of the 
dredger to and from the disposal site could potentially affect marine 
mammals by inducing adverse behavioural reactions. This will 
require further assessment and has therefore been scoped in. 
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Benthic Habitats and Species 

9.142 This section assesses the potential for impacts on benthic ecology receptors as a result of 
the development during the capital dredge. The following impact pathways have been 
assessed: 

• Changes to benthic habitats and species as result of seabed removal during dredging; 

• Changes to habitats and species as a result of sediment deposition; 

• Indirect changes to seabed habitats and species as a result of changes to 
hydrodynamic and sedimentary processes; 

• Changes in water and sediment quality; and 

• The introduction and spread of non-native species.  

Changes to benthic habitats and species as result of seabed removal during dredging  

General Scientific Context 

9.143 Dredging causes a direct physical removal of subtidal sediments, causing a modification to 
the existing subtidal habitat. The fauna associated with the removed material will therefore 
be damaged, killed or relocated to the disposal ground 

9.144 The speed of recovery of the temporarily disturbed areas is dependent on the scale and 
timing of the disturbance, the life histories of species and the stability and diversity of the 
benthic community present.  For example, while the opportunistic bivalve Abra spp. is 
vulnerable to physical disturbance (due to its fragile shell), this species is considered to have 
a high recoverability due to a high fecundity and larval dispersal rate (Marine Ecological 
Surveys Limited, 2008;202 De-Bastos, 2016a203). Furthermore, a regularly disturbed 
sedimentary habitat with a low diversity benthic assemblage is likely to recover more quickly 
(i.e. return to its disturbed or ‘environmentally-stressed’ baseline condition) than a stable 
habitat with a pre-existing mature and diverse assemblage (Johnson et al., 2017).204   

9.145 In general, where studies have been undertaken to understand the effects of physical 
disturbance they have shown recolonisation of deposited sediments by animals to be quite 
rapid. Sites are initially colonised by short lived, fast growing, opportunistic species (‘r-
selected’) that are tolerant of high levels of disturbance; infaunal species dominate, 

	
	
202 Marine Ecology Surveys Ltd (2008) Marine Macrofauna Genus Trait Handbook. 
203 De-Bastos, E.S.R. (2016a) [Kurtiella bidentata] and [Abra] spp. in infralittoral sandy mud. In Tyler-Walters H. 
and Hiscock K. (eds) Marine Life Information Network: Biology and Sensitivity Key Information Reviews, [on-line]. 
Plymouth: Marine Biological Association of the United Kingdom. [cited 26-11-2020]. Available from: 
https://www.marlin.ac.uk/habitat/detail/1094 
204 Johnson, G.E.L., Caneco, B., Latto, P., Warner, I., Kaiser, M.J., and Donovan, C. (2017) Towards an 
understanding of the physical effects of natural disturbance and demersal fishing on UK mobile sediment MPAs. 
Defra contract ME6001. 
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particularly polychaetes worms. In time, these are succeeded by longer lived, slower growing 
species with a lower tolerance for disturbance (Newell et al., 1998;205 Tillin et al., 2011206). 
Rates of recovery reported in reviewed literature suggest that a recovery time of six to 24 
months is characteristic of many mobile sands and estuarine muds where frequent 
disturbance of the deposits precludes the establishment of long-lived communities (Tillin et 
al., 2019;207 De-Bastos, 2016b)208. In contrast, a community of sands and gravels may take 
two to three years to establish, depending on the proportion of sand and level of 
environmental disturbance by waves and currents (Newell et al., 1998; Bolam, and Rees, 
2003209).   

Project Impact Assessment 

9.146 The proposed capital dredge is to deepen the existing berth pocket to a level of -16.5 mCD 
from existing depths of around -14.5 to -16 m Chart Datum (CD). The total dredge volume is 
approximately 25,000m³ and covers an area approximately 27,000m² (2.7 ha) including an 
appropriate provision for side slopes. 

9.147 The footprint of the proposed dredge is entirely subtidal and as such there will be no direct 
changes to intertidal habitat within this immediate location. 

9.148 Although the proposed dredge would remove an area of material that has never been 
dredged before, the berth pocket margins are still dynamic environments, subject to 
relatively high levels of physical disturbance as a result of vessel movements from the 
existing operational use of Jetty 2. The benthic survey data reported earlier suggests that the 
berth pocket is characterised by a range of sediments including sandy mud, muddy sand and 
gravel. The muddier sediments were characterised by a relatively impoverished faunal 
assemblage. The stations that included gravel were ecologically richer (with a higher number 
of species and individuals) and were characterised by both infaunal species and epifauna on 
larger pebbles.  

	
	
205 Newell, R.C., Seiderer, J.L. & Hitchcock, D.R. (1998) The Impact of Dredging Works in Coastal Waters: A 
Review of Sensitivity to Disturbance and Subsequent Recovery of Biological Resources on the Seabed. 
Oceanography and Marine Biology: an Annual Review, 36, pp. 127-78 
206 Tillin, H. M., Houghton, A. J., Saunders, J. E. and Hull, S. C. (2011) Direct and Indirect Impacts of Marine 
Aggregate Dredging. Marine ALSF Science Monograph Series No. 1. MEPF 10/P144. (Edited by R. C. Newell & 
J. Measures). 41p. 
207 Tillin, H.M., Tyler-Walters, H. & Garrard, S. L (2019) Infralittoral mobile clean sand with sparse fauna. In Tyler-
Walters H. and Hiscock K. (eds) Marine Life Information Network: Biology and Sensitivity Key Information 
Reviews, [on-line]. Plymouth: Marine Biological Association of the United Kingdom. [cited 03-12-2020]. Available 
from: https://www.marlin.ac.uk/habitat/detail/262. 
208 De-Bastos, E.S.R. (2016b) [Nephtys hombergii] and [Tubificoides] spp. in variable salinity infralittoral soft 
mud. In Tyler-Walters H. and Hiscock K. (eds) Marine Life Information Network: Biology and Sensitivity Key 
Information Reviews, [on-line]. Plymouth: Marine Biological Association of the United Kingdom. [cited 26-11-
2020]. Available from: https://www.marlin.ac.uk/habitat/detail/200 
209 Bolam, S. G., & Rees, H. L. (2003) Minimizing impacts of maintenance dredged material disposal in the 
coastal environment: a habitat approach. Environmental management, 32(2), pp. 171-188. 
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9.149 Many of the key characterising species of both the finer (siltier) sediments and gravel 
sediments are generally considered disturbance tolerant species capable of recolonising 
disturbed habitats relatively quickly, following the disturbance event (Marine Ecological 
Surveys Limited, 2008; Ashley, 2016a;210 Tillin et al., 2020211). For example, species such as 
Nephtys spp, the bivalve Limecola balthica and sludge worm Capitella spp. are fast growing 
and/or have rapid reproductive rates which allows populations to re-establish sometimes 
within a few months (Tillin and Ashley, 2018;212 Tillin, 2016213). Other species such as 
mussels Mytilidae spp, anemones and Tubificoides may colonise more slowly but 
populations are still considered likely to recover within several years (Tillin, 2016; Tillin and 
Mainwaring, 2016214; Marine Ecological Surveys Limited, 2008). 

9.150 With specific respect to ross worm S. spinulosa, it is noted that this species can form 
substantial biogenic reefs in some areas. These reefs can increase diversity through 
increasing habitat complexity, as well as being afforded protection due to its conservation 
value recorded (Tillin et al. 2020; Jackson and Hiscock, 2008215). However, the sampling 
data suggests that within the dredge footprint, reef structures are not present.  Only 
individuals or thin crusts, which occur more commonly in the region and are not specifically 
protected, were recorded. In addition, thin crusts of Sabellaria spinulosa can be relatively 
ephemeral and disappear following disturbance such as storms but recover the following 
year. On this basis, the recoverability of S. spinulosa individuals and crusts is considered to 
be high (Tillin et al., 2020).  

9.151 Based on the evidence provided above in the scientific review and applying the project 
impact assessment methodology, the magnitude of the change to the subtidal habitat and 

	
	
210 Ashley, M. (2016a) [Nephtys hombergii] and [Streblospio shrubsolii] in littoral mud. In Tyler-Walters H. and 
Hiscock K. (eds) Marine Life Information Network: Biology and Sensitivity Key Information Reviews, [on-line]. 
Plymouth: Marine Biological Association of the United Kingdom. [cited 23-11-2020]. Available from: 
https://www.marlin.ac.uk/habitat/detail/1100 
211 Tillin, H.M., Marshall, C., Gibb, N. & Garrard, S. L. (2020) [Sabellaria spinulosa] on stable circalittoral mixed 
sediment. In Tyler-Walters H. and Hiscock K. (eds) Marine Life Information Network: Biology and Sensitivity Key 
Information Reviews, [on-line]. Plymouth: Marine Biological Association of the United Kingdom. [cited 20-01-
2021]. Available from: https://www.marlin.ac.uk/habitat/detail/377. 
212 Tillin, H.M. & Ashley, M. (2018) [Nephtys cirrosa] and [Limecola balthica] in variable salinity infralittoral mobile 
sand. In Tyler-Walters H. and Hiscock K. (eds) Marine Life Information Network: Biology and Sensitivity Key 
Information Reviews, [on-line]. Plymouth: Marine Biological Association of the United Kingdom. [cited 21-01-
2021]. Available from: https://www.marlin.ac.uk/habitat/detail/50 
213 Tillin, H.M. (2016) [Capitella capitata] and [Tubificoides] spp. in reduced salinity infralittoral muddy sediment. 
In Tyler-Walters H. and Hiscock K. (eds) Marine Life Information Network: Biology and Sensitivity Key 
Information Reviews, [on-line]. Plymouth: Marine Biological Association of the United Kingdom. [cited 21-01-
2021]. Available from: https://www.marlin.ac.uk/habitat/detail/32 
214 Tillin, H.M. & Mainwaring, K., (2016) [Mytilus edulis] beds on sublittoral sediment. In Tyler-Walters H. and 
Hiscock K. (eds) Marine Life Information Network: Biology and Sensitivity Key Information Reviews, [on-line]. 
Plymouth: Marine Biological Association of the United Kingdom. [cited 21-01-2021]. Available from: 
https://www.marlin.ac.uk/habitat/detail/36 
215 Jackson, A. & Hiscock, K. (2008) Sabellaria spinulosa Ross worm. In Tyler-Walters H. and Hiscock K. (eds) 
Marine Life Information Network: Biology and Sensitivity Key Information Reviews, [on-line]. Plymouth: Marine 
Biological Association of the United Kingdom. [cited 20-01-2021]. Available from: 
https://www.marlin.ac.uk/species/detail/1133) 
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associated benthic species is considered to be small and although the probability of 
occurrence is high the overall exposure is assessed as low. The sensitivity of the subtidal 
habitats and species is considered to range from low to medium with importance considered 
to be low. On this basis, the impact to subtidal habitats is considered to be in insignificant.  

Changes to habitats and species as a result of sediment deposition 

General Scientific Context 

9.152 Sediments dispersed during coastal works, dredging and disposal has potential to resettle 
over the seabed. This potential blanketing or smothering of benthic species, may cause 
stress, reduced rates of growth or reproduction and in the worst cases the effects may be 
fatal (Pineda et al., 2017;216 Bolam et al., 2016217).  

9.153 Habitats within estuarine and coastal environments have highly fluctuating conditions 
including the resuspension and deposition of sediments on a daily basis (through tidal 
action), lunar cycles (due to the differing influences of spring and neap tides) and on a 
seasonal basis (due to storm activity and conditions of extreme waves). Subtidal and 
intertidal habitats are, therefore, characterised by such perturbations and the biological 
communities of these environments are well adapted to survival under fluctuating conditions. 

9.154 If the amount of sediment deposited is too great to allow species to survive burial, then 
recovery occurs via re-colonisation and/or migration to the new sediment surface (Bolam et 
al., 2006a;218 2006b219). In general, the rate of recovery is dependent upon just how stable 
and diverse the assemblage was in the first place. A regularly disturbed sedimentary habitat 
with a low diversity benthic assemblage is likely to recover more quickly (i.e. return to its 
disturbed or ‘environmentally-stressed’ baseline condition) than a stable habitat with a pre-
existing mature and diverse assemblage. Bolam et al. (2004)220, for instance, concluded that 
the relatively rapid recovery which they observed (at a location on the Crouch Estuary) was 
due to the opportunistic nature of the invertebrate assemblages and the dispersive behaviour 
of the dominant species that were there before the materials was placed over them. 
Furthermore, in cases where the quantity and type of sediment deposited does not differ 

	
	
216 Pineda, M.C., Strehlow, B., Sternel, M., Duckworth, A., Den Haan, J., Jones, R. and Webster, N.S. (2017) 
Effects of sediment smothering on the sponge holobiont with implications for dredging management. Scientific 
Reports, 7(1), pp.1-15. 
217 Bolam, S. G., McIlwaine, P. S. O., & Garcia, C. (2016) Application of biological traits to further our 
understanding of the impacts of dredged material disposal on benthic assemblages. Marine Pollution 
Bulletin, 105(1), pp. 180-192. 
218 Bolam, S.G., Schratzberger, M., and Whomersley, P. (2006a) Macro- and Meiofaunal Recolonization of 
Dredged Material Used for Habitat Enhancement: Temporal Patterns in Community Development. Marine 
Pollution Bulletin, 52, pp. 1746-1755. 
219 Bolam, S.G., Rees, H.L., Somerfield, P., Smith, R., Clarke, K.R., Warwick, R.M., Atkins, M. and Garnacho, E., 
(2006b) Ecological consequences of dredged material disposal in the marine environment: a holistic assessment 
of activities around the England and Wales coastline. Marine Pollution Bulletin, 52(4), pp.415-426. 
220 Bolam, S.G., Schratzberger, M., Whomersley, P. (2004) Macrofaunal recolonization in intertidal mudflats: the 
effect of organic content and particle size. Journal of Experimental Marine Biology and Ecology. 306(2), pp. 157-
180 
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greatly from natural sedimentation, e.g. of similar particle size, the effects are likely to be 
relatively small as many of the species are capable of migrating up through the deposited 
sediments (Budd, 2004)221.   

9.155 The Marine Evidence based Sensitivity Assessment (MarESA) approach (Tyler-Walters et 
al., 2018) found that benthic communities in both sandy and muddy estuarine sediments are 
typically considered to be tolerant to the deposition of up to 5 cm of fine material  in a single 
event with burrowing species considered able to relocate to preferred depths through this 
level of deposition. Deposition of greater depths of fine sediment could result in some 
mortality although evidence suggests that some characterising species are likely to be able 
to reposition. Bivalve and polychaete species have been reported to migrate through 
depositions of sediment greater than 30 cm (De-Bastos, 2016a; De-Bastos, 2016b; Ashley, 
2016b222). A previous review by the University of Hull also concluded that benthic 
invertebrates in sediments are able to adapt and readjust if sediment laid is placed as thin 
veneers over several days although they can also tolerate moderate amounts (20 cm) of 
material being deposited at one time (IECS, 2001)223.   

Project Impact Assessment: Capital Dredging  

9.156 Sediment deposition on nearby intertidal mudflat habitat is considered to be immeasurable 
from background conditions and so the assessment has focused on subtidal habitat and 
species that fall within the footprint of the sediment plume. A large proportion of the disturbed 
material (estimated as much as 80 %) is likely to return to the bed beneath the dredger and 
remain in the locality of the pocket to be re-dredged during the dredging process (Chapter 8).  
The remaining disturbed material will settle to the bed within 500 m of each end of the 
dredge pocket (east-west aligned) and about 100 m north-south aligned.  The flow regime 
indicates the plume will be predominantly confined to the shallow subtidal area.  The 
magnitude of the deposition will be in the order of several millimetres outside of the 
immediate dredge area.   

9.157 Benthic species occurring within and near to the dredge area typically consists of mobile 
species (such as amphipods or shrimps) or burrowing infauna (such as polychaetes, 
oligochaetes or bivalves) which are considered tolerant to some sediment deposition. The 
millimetric change is deposition outside of the immediate dredge area is considered unlikely 
to cause smothering effects (see above). In addition, species within this habitat type are 
generally capable of rapidly recolonising disturbed habitats, many within a few months 

	
	
221 Budd, G.C. (2004) Burrowing amphipods and Eurydice pulchra in well-drained clean sand shores. Marine Life 
Information Network: Biology and Sensitivity Key Information Sub-programme [on-line]. 
222 Ashley, M. (2016b) Sublittoral sand in variable salinity (estuaries). In Tyler-Walters H. and Hiscock K. (eds) 
Marine Life Information Network: Biology and Sensitivity Key Information Reviews, [on-line]. Plymouth: Marine 
Biological Association of the United Kingdom. [cited 26-11-2020]. Available from: 
https://www.marlin.ac.uk/habitat/detail/1014 
223 IECS (2001) Impacts of sediment disturbance and deposition on intertidal biota. Final Report to English 
Nature September 2001. 
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following the disturbance events (Marine Ecological Surveys Limited, 2008; Ashley, 2016a; 
Tillin, 2016; Tillin and Mainwaring, 2016).  

9.158 Deposition of sediment as a result of dredging will therefore be highly localised and barely 
measurable against background variability.  Magnitude of change is therefore assessed as 
small.  Probability of occurrence is high and thus the overall exposure to change is low.  
Based on the evidence provided above, sensitivity of subtidal features within the vicinity of 
the proposed works to increases in smothering are considered to be low given that these 
habitats are well adapted to survival under fluctuating sediment conditions.  Vulnerability is 
therefore assessed as low.  The benthic habitats and associated species that overlap with 
the changes brought about during dredging are not designated and are of low ecological 
value.  Therefore, their importance is assessed as low. The overall potential impact of 
smothering on benthic features is assessed as insignificant. 

Project Impact Assessment: Disposal 

9.159 A total of about 25,000 m³ in situ material will be deposited at the North Edinburgh Channel 
disposal site from up to 13 dredger loads at a rate of one load per tide.  At least 80 % to 
90 % of the material will settle directly to the bed and cause a mound beneath the dredger, 
which could initially be three to four metres high, but would flatten out with the channel flows 
(Chapter 8).  Good practice will be followed by spreading the individual loads throughout the 
deposit area. Sedimentation at the site is therefore unlikely to be discernible from 
background variability within circa 3 months after the end of the disposal activity. 

9.160 Analysis of previous dredge disposal data indicates that the site has previously 
accommodated disposal rates of up to 1.2 million m³ per month (i.e. a 48 times greater 
disposal rate than currently proposed) without significant long-term changes to the channel 
depths.  Bathymetric survey analysis indicates the total to be deposited is also less than 
0.5 % of the sand estimated to be in motion naturally through the area in a year.   

9.161 The disposal site is situated in a deep highly mobile channel within both the Outer Thames 
Estuary SPA and the Margate and Long Sands SAC.  This dynamic channel forms part of a 
complex sandbank system of the Outer Thames Estuary and borders the large sandbank 
known as Long Sand.  Seabed sediments comprise mobile sands with low levels of fine 
sediment with sparse faunal communities representative of dynamic sand habitat.  

9.162 As noted above, the disposal of material is expected to cause some temporary local 
sedimentation within the North Edinburgh Channel marine disposal site.  However, the 
impoverished assemblage in this area is already considered to be highly disturbed as a 
result of the dynamic nature of this area.  Fine sediment is likely to be rapidly dispersed and 
spread out by ambient tidal currents within a very short period of time. 

9.163 High energy sand areas such as those associated with the disposal site are characterised by 
a lack of sedentary species (especially bivalve molluscs) and the dominance of more mobile 
infauna (such as errant polychaetes e.g. Nephtys spp. and amphipods (such as Bathyporeia 
spp) which are able to burrow through sediment.  They are therefore considered tolerant to 
some sediment deposition.  In addition, characterising species typically have opportunistic 
life history strategies, with short life histories (typically two years or less), rapid maturation 
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and the production of large numbers of small propagules which makes them capable of rapid 
recoverability should mortality as a result of smothering occur.  On this basis, any effects are 
considered to be temporary and short term (Tillin and Garrard, 2019)224. 

9.164 Deposition in the wider area surrounding the disposal ground is expected to be in the order 
of millimetres.  Sedimentation of this scale is unlikely to result in significant smothering 
effects to most faunal species with recoverability expected to be high.   

9.165 The magnitude of the change during disposal is considered to be small. Probability of 
occurrence is high and therefore the overall exposure is therefore low. Given that habitats 
and species within and around the disposal site are well adapted to disturbed conditions with 
high recoverability rates, sensitivity is considered to be low and thus subtidal habitats and 
species are considered to have a low vulnerability to the predicted temporary changes. The 
benthic habitat that characterises the disposal site is internationally protected and therefore, 
importance is considered to be high. The overall impact is assessed as minor adverse and 
not significant.  

Project Impact Assessment: Firewater system  

9.166 The marine firewater system option has the potential to result in a change to seabed and 
disturbance of sediment. At the present time, the method for the construction of the intake 
and outlet pipework has not been finally determined.  The worst case change in the seabed 
would result from the use of a jack-up barge with its legs resting on the seabed adjacent to 
Jetty 1.  Should this be the case, the legs will create ‘pock marks’ in the bed and scour of 
fine sediments would occur in close proximity to the legs (see Chapter 8). 

9.167 Existing tidal flows in the area of the Jetty 1 approach (the site of the intake) and at the rear 
of the Jetty 1 head (site of the outlet) are low. Given the small scale nature of the works, with 
plant (jack-up barge) on site for no more than a few days, the potential for scour is 
considered to be small to negligible at the intake location and slightly more (small) at the 
outlet. The potential for scour is predicted to be contained within the diameters of the legs of 
the jack-up barge.  The depth of change would depend on the density of the bed and the 
material type but would be expected to be no more than about 0.2 m around each leg.  Such 
effects will not occur if the works are undertaken from the existing structure or floating plant.  

9.168 Change in the seabed and disturbance of sediment as a result of the construction of the 
marine firewater system option will therefore be highly localised and unlikely to be 
measurable against background variability.  Magnitude of change is therefore assessed as 
small.  Probability of occurrence is high and thus the overall exposure to change is low.  
Based on the evidence provided above, sensitivity of subtidal features within the vicinity of 
the proposed works to increases in smothering are considered to be low given that these 
habitats are well adapted to survival under fluctuating sediment conditions.  Vulnerability is 

	
	
224 Tillin, H.M. & Garrard, S.M. (2019) [Nephtys cirrosa] and [Bathyporeia] spp. in infralittoral sand. In Tyler-
Walters H. and Hiscock K. (eds) Marine Life Information Network: Biology and Sensitivity Key Information 
Reviews, [on-line]. Plymouth: Marine Biological Association of the United Kingdom. [cited 23-11-2020]. Available 
from: https://www.marlin.ac.uk/habitat/detail/154 
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therefore assessed as low.  The benthic habitats and associated species that overlap with 
the changes brought about during the construction of the marine firewater system option are 
not designated and are of low ecological value.  Therefore, their importance is assessed as 
low. The overall potential impact of smothering on benthic features is assessed as 
insignificant. 

Indirect changes to seabed habitats and species in changes to hydrodynamic and 
sedimentary processes 

General Scientific Context 

9.169 Dredging can not only cause direct habitat changes resulting from seabed removal and 
sediment deposition but more indirect habitat changes linked to hydrodynamic and 
sedimentary processes.   

9.170 Deepening or widening during dredging can change seabed bathymetry and potentially alter 
flow patterns (speed/direction), wave exposure and causing tidal amplification (Van Dijk et 
al., 2019;225 Bradbury et al., 2003;226 Cox et al., 2003227).  

9.171 These hydrodynamic changes can lead to changes in sediment transport and also patterns 
of emersion/immersion as well as erosion/accretion of marine sedimentary habitats such as 
mudflats and sandbanks (Van Dijk et al., 2019). For example, Cox et al., (2003) found that 
saltmarsh retreat was related to an increase in the tidal prism brought about by dredging 
operations to maintain or increase the depth of the main navigable channel of the 
Westerschelde Estuary in the Netherlands. The consequent greater frequency with which the 
high tides reached the edge of the fringing marshes increases the risk of erosion. 

9.172 Increased flow rates can also increase scouring and bed disturbance of subtidal habitats 
which can cause a reduction in diversity and increase in more opportunistic species. 
Reductions in water flow could also increase siltation levels which could change the habitat 
type of a seabed and lead to sedimentation (Ashley and Budd, 2020)228. Marine 
invertebrates inhabiting sand and mud habitat show different tolerance ranges of 
physiological stresses caused by exposure and tidal elevation. This can lead to zonation 

	
	
225 Van Dijk, W. M., J.R. Cox, J.R.F.W. Leuven, J. Cleveringa, M. Taal, M.R. Hiatt, W. Sonke, KVerbeek, B. 
Speckmann, M.G. Kleinhans (2019),The vulnerability of tidal flats and multi-channel estuaries to dredging and 
disposal, EarthArxiv. 
226 Bradbury, A. P., Colenutt, A. J., Cross, J., Eastick, C., and Hume, D. (2003) Evaluation of Coastal Process 
Impacts Arising from Nearshore Aggregate Dredging for Beach Recharge–Shingles Banks, Christchurch Bay. In 
International Conference on Coastal Management 2003: Proceedings of the International Conference on Coastal 
Management, Organised by the Institution of Civil Engineers and Held in Brighton, UK, on 15-17 October 2003. 
p. 98. 
227 Cox, R., R. A. Wadsworth & A. G. Thomson (2003) Longterm changes in salt marsh extent affected by 
channel deepening in a modified estuary. Continental Shelf Research, 23, pp. 1833–1846. 
228 Ashley, M. & Budd, G.C. (2020) [Hediste diversicolor] and [Corophium volutator] in littoral mud. In Tyler-
Walters H. and Hiscock K. (eds) Marine Life Information Network: Biology and Sensitivity Key Information 
Reviews, [on-line]. Plymouth: Marine Biological Association of the United Kingdom. [cited 20-11-2020]. Available 
from: https://www.marlin.ac.uk/habitat/detail/1200 
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(Peterson, 1991)229.  Therefore, bathymetric changes caused by dredging could change the 
vertical distribution of marine habitats post-dredging water depths were outside the range at 
which specific biotopes exist.    

Project Impact Assessment: Capital dredge 

9.173 The hydrodynamic and sediment regime changes that are predicted to occur as a result of 
the capital dredging are assessed fully in the Water Environment assessment (Chapter 8).  

9.174 The dredging is expected to result in a marginal change in flow speeds (which is not 
expected to exceed 0.1 m/s) within and around the berth pocket. The predicted change in 
bed shear stress (BSS) will have a negligible effect on the ability of the flows to transport the 
sand/silts in motion within estuary.  As a result, sedimentation within the berth area is 
unlikely to change from the natural estuary sediment regime. 

9.175 The increased depths at the Jetty 2 berth will allow a slightly higher wave activity to take 
place at the western end of the berth than at present.  This will be, however, no different to 
what already occurs at the eastern end of the berth.  Overall, changes in waves will be 
negligible in magnitude. 

9.176 The small changes to the bathymetry and their local effect on physical processes mean there 
will be no measurable changes to estuary dynamics including tidal propagation, water levels 
or effects on saline intrusion. 

9.177 Given these highly localised and small scale predicted effects on the hydrodynamic and 
sedimentary processes, the magnitude of change on intertidal and subtidal habitats and 
species is considered to be negligible.  Although the probability of occurrence is high the 
overall exposure is therefore consequently assessed as negligible. The marine habitats 
which will be potentially affected are considered to be tolerant to the level of change in 
conditions expected and therefore sensitivity is assessed as low and vulnerability is 
assessed as low. In addition, while intertidal mudflat and saltmarsh habitat in the wider area 
are considered to be of high importance, most benthic habitats and species that overlap with 
the zone of predicted hydrodynamic and sedimentary changes are typically commonly 
occurring in the local area (and generally of low conservation concern). Based on these 
factors, the potential impact is assessed as insignificant. 

Project Impact Assessment: Disposal  

9.178 The hydrodynamic and sediment regime changes that are predicted to occur as a result of 
the dredge disposal are assessed fully in the Water Environment assessment (Chapter 8).  

9.179 Existing depths at the disposal site are for the most part in excess of -14 mCD with deeper 
pockets. Good practice is to distribute each load throughout the site thus minimising the 
initial reduction in depth.  Assuming this occurs, the maximum reduction in depth would be 

	
	
229 Peterson, C. H. (1991) Intertidal Zonation of Marine Invertebrates in Sand and Mud. American Scientist, pp. 
236-249. 
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about 3 to 4 m; a maximum percentage reduction of around 30 % at any location.  This will 
result in an increase in flow around each mound and subsequent erosion and redistribution 
will take place particularly for the sand material.  The mounds and associated changes in 
flows are anticipated to be a temporary feature evident for an estimated three months. 

9.180 Such changes are unlikely to result in any significant changes to local sediment transport in 
the region although some localised changes to seabed bathymetry and the morphology of 
nearby subtidal and intertidal sandbanks could occur.   

9.181 The predicted changes in flow rates and subtidal seabed morphology are not expected to 
modify existing subtidal habitat types found in the area (i.e. mobile sand habitats 
characterised by an impoverished infaunal assemblage). 

9.182 Given the offshore location of the disposal site, no changes in wave regime are predicted. In 
addition, no changes to intertidal mudflats and saltmarsh along the Essex and Kent coast will 
occur as a result of dredge disposal.  

9.183 Given the localised and small scale predicted effects on the hydrodynamic and sedimentary 
processes, the magnitude of change on intertidal and subtidal habitats and species is 
considered to be negligible.  Although the probability of occurrence is high the overall 
exposure is therefore consequently assessed as negligible. The marine habitats which will 
be potentially affected are considered to be tolerant to the level of change in conditions 
expected and therefore sensitivity is assessed as low and vulnerability is assessed as low. In 
addition, benthic habitats and species that overlap with the zone of predicted hydrodynamic 
and sedimentary changes are internationally protected and therefore, importance is 
considered to be high. Based on these factors, the impact is assessed as insignificant. 

Changes in Water Quality  

General Scientific Context - Elevated suspended sediment concentrations 

9.184 Dredging activities result in the suspension of disturbed) (Newell et al., 1998). Macrofauna 
living in estuarine systems which are subject to naturally high levels of SSC are considered 
well adapted to living in high turbid conditions. An increased level of suspended sediments 
may result in an increase in food availability and, therefore, growth and reproduction for 
surface deposit feeders (such as certain polychaetes) within estuarine environments that rely 
on a supply of nutrients at the sediment surface. Food availability, however, would only 
increase if the additional suspended sediment contained a significant proportion of organic 
matter and the population would only be enhanced if food was previously limiting (De-
Bastos, 2016b). 

9.185 Greater energetic costs could occur as a result of higher particles loads due to elevated 
suspended sediments stimulating the secretion of mucus to protect branchial or feeding 
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structures of filter feeding organisms (Perry, 2016)230.  Increased suspended sediments may 
favour the development of suspension feeders such as bivalves over other species. 
However, it should be noted that many benthic invertebrates can switch feeding modes 
depending on environmental conditions. The negative effects of suspended sediment may 
be particularly important during larval settlement in spring, with settling stages potentially 
being more sensitive to effects such as scour. However, this is generally thought to be of 
less concern where fauna are adapted to naturally high levels of suspended sediments 
(Boyd et al., 2004)231. 

9.186 SSC have been found to have a negative linear relationship with sub-surface light 
attenuation. Light availability and water turbidity are principal factors in determining depth 
range at which kelp and other algae are recorded. In addition, certain mobile epistrate232 
feeders (such as the amphipod Bathyporeia spp) feed on diatoms within the sand grains and 
an increase in suspended solids that reduced light penetration could alter food supply (Tillin 
et al., 2019). However, longer-term changes in turbidity levels rather than temporary 
elevations are likely to be required to elicit any measurable changes in these species. 
Elevated suspended sediment concentrations can also cause increased scouring of 
epifaunal species.   

General Scientific Context - Dissolved Oxygen 

9.187 The resuspension of sediments containing organic material can cause oxygen depletion 
within the water column. The subsequent settling of this organic rich sediment can deplete 
sediment oxygen levels thereby affecting benthic species. The response of benthic species 
to low concentrations of dissolved oxygen is determined by a range of factors, including the 
duration of exposure, water temperature and the presence of other pollutants.   

General Scientific Context - Release of contaminants  

9.188 Benthic habitats and species are sensitive to toxic contamination (where concentrations of 
contaminants exceed sensitivity thresholds). Toxic contamination during construction can 
occur as a result of the release of synthetic contaminants such as fuels and oils or through 
the resuspension of sediment during dredging which can lead to the release and mobilisation 
of sediment-bound contaminants into the water column. These include both toxic 
contaminants, such as heavy metals, pesticides and hydrocarbons, and non-toxic 
contaminants, such as nutrients. In particular, there is a risk that any uncontrolled releases of 
materials or sediments into the water column could make contaminants temporarily available 

	
	
230 Perry, F. (2016) [Sabella pavonina] with sponges and anemones on infralittoral mixed sediment. In Tyler-
Walters H. and Hiscock K. (eds) Marine Life Information Network: Biology and Sensitivity Key Information 
Reviews, [on-line]. Plymouth: Marine Biological Association of the United Kingdom. [cited 03-12-2020]. Available 
from: https://www.marlin.ac.uk/habitat/detail/1088  
231 Boyd, S.E., Cooper, K.M., Limpenny, D.S., Kilbride, R., Rees, H.L., Dearnaley, M.P., Stevenson, J., Meadows 
W.J., and Morris, C.D. (2004) Assessment of the Re-Habilitation of the Seabed Following Marine Aggregate 
Dredging. Sci. Ser. Tech. Rep., CEFAS Lowestoft, 121, p. 154. 
232 Epistrate is a general term for micro-organisms that grow on the surface of different substrates. 
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for uptake by marine organisms. Over the longer-term any such releases could also become 
stored in the surface sediments of benthic habitats for future benthic uptake.   

9.189 Suspension-feeding organisms may be particularly vulnerable to pollutants in the water 
column due to their dependence on filtration (Tillin et al., 2019). High levels of chemical 
contaminants can potentially cause genetic, reproductive and morphological disorders in 
marine species. Contaminants may also have combined effects.  Studies have suggested 
links between contamination with Polycyclic aromatic hydrocarbons (PAH’s), Polychlorinated 
Biphenyl (PCBs), amines and metals and a range of disorders (MacDonald and Ingersoll, 
2010)233. Increased incidence of tumours, neoplasia, Deoxyribonucleic acid (DNA) damage, 
polyploidy, hypoploidy, hermaphoditism and reduced immune response have all been 
reported in marine invertebrates in areas of high levels of pollution (Hannam et al., 2010;234 
Catalano et al., 2012;235 Hesselman et al., 1988;236 Nacci and Jackim, 1989;237 Gardner et 
al., 1992;238 Schaeffer, 1993;239 Barsiene, 1994)240. Another highly researched pollutant is 
Tributyltin (TBT), which has toxic effects in a wide variety of biota, whereas inorganic tin is 
less toxic.  TBT effects include lethal toxicity and effects on growth, reproduction, physiology, 
and behaviour. Several of the negative effects are due to interferences with the endocrine 
function, as occurs in the phenomenon imposex. Imposex is the superimposition of male 
organs onto females of gastropods, which are normally a dioecious species (Borja et al., 
2012)241.   

9.190 Sub-lethal effects of chemical contamination on marine invertebrates can reduce the fitness 
of individual species. Lethal effects may allow a shift in community composition to one 

	
	
233 MacDonald, D. D., & Ingersoll, C. G. (2010) Tools for assessing contaminated sediments in freshwater, 
estuarine, and marine ecosystems. Sedimentology of Aqueous Systems, pp. 171-199 
234 Hannam, M. L., Bamber, S. D., Galloway, T. S., John Moody, A., Jones, M. B. (2010) Effects of the model 
PAH phenanthrene on immune function and oxidative stress in the haemolymph of the temperate scallop Pecten 
maximus Chemosphere, 787, pp. 779-784. 
235 Catalano, B., Moltedo, G., Martuccio, G., Gastaldi, L., Virno-Lamberti, C., Lauria, A., Ausili, A. (2012) Can 
Hediste diversicolor Nereidae, Polychaete be considered a good candidate in evaluating PAH contamination? A 
multimarker approach. Chemosphere, 869, pp. 875-88CEDA, 2011. Underwater sound in relation to dredging. 
CEDA Position Paper - 7 November 2011. 
236 Hesselman, D.M., Blake, N.J. and Peters, E.C. (1988) Gonadal neoplasms in hardshelled clams, Mercenaria 
spp., from the Indian River, Florida: occurrence, prevalence and Histopathology. Journal of Invertebrate 
Pathology, 52, pp. 436–446 
237 Nacci, D. and Jackim, E. (1989) Using the DNA alkaline unwinding assay to detect DNA damage in laboratory 
and environmentally exposed cells and tissues. Marine Environmental Research, 28, pp. 333– 337. 
238 Gardner, G.R., Pruell, R.J., Malcolm, A.R. (1992) Chemical induction of tumours in oysters by a mixture of 
aromatic and chlorinated hydrocarbons, amines and metals. Marine Environmental Research, 34, pp. 59–63. 
239 Schaeffer, D.J., (1993) Planarians as a model system for in vivo tumourigenesis studies. Ecotoxicology 
Environmental Safety, 25, pp. 1–18. 
240 Barsiene, J. (1994) Chromosome set changes in molluscs from highly polluted habitats, in: A.R. Beaumont. 
Ed. Genetics and Evolution of Aquatic Organisms, Chapman & Hall, London. pp. 434– 447. 
241 Borja, Á., Belzunce, M. J., Garmendia, J. M., Rodríguez, J. G., Solaun, O., Zorita, I. (2012) Impact of 
Pollutants on Coastal and Benthic Marine Communities. Ecological Impacts of Toxic Chemicals, pp. 165-186 
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dominated by pollution-tolerant species such as oligochaete worms (Elliott et al., 1998)242. A 
reduction in community species richness is associated with elevated levels of pollutants. 
Contamination with PAHs, for example, leads to high levels of mortality in amphipod and 
shrimp species, and decreased benthic diversity (Long et al., 1995)243. Similar reductions in 
diversity are linked with heavy metal contamination (Dauvin, 2008)244. Polychaete worms are 
thought to be quite tolerant of heavy metal contamination, whereas crustaceans and bivalves 
are considered to be intolerant (Rayment, 2002)245. 

Project Impact Assessment: Capital dredge - Elevated suspended sediment concentrations 

9.191 The changes in SSC that are predicted to occur as a result of the capital dredge are 
assessed fully in the Water Environment assessment (Chapter 8).  

9.192 Initial SSC beneath the dredger are likely to be around 200 mg/l above background, reducing 
to an average of around 100 mg/l over the area of the dredge. SSC dispersing beyond the 
dredge area, on average are unlikely to be in excess of 40 to 50 mg/l and will predominantly 
be in the lower water column. The very finest sediments disturbed are unlikely to travel more 
than about 1.75 km up or down estuary.  At that distance the SSC are likely to be below 10 
mg/l.   

9.193 The plume is only likely to be evident during the 3 to 4 hour period of each dredge load and 
for an additional period of about 0.5 hours following the completion of each dredge load.  
Most of the sediment will have settled to the bed and merged with the background 
concentrations within 500 m of each end of the dredge pocket (east-west aligned) with a 
maximum plume width of about 100 m (north-south aligned).  The flow regime indicates the 
plume will be predominantly confined to the shallow subtidal area. 

9.194 These estimates of the increased SSC from the proposed dredge are generally low when 
compared with existing background levels of near bed SSC.  Measurements within the main 
navigation channel are highly variable, between 500 and 3,000 mg/l, whilst background near 
bed SSC measured inshore of Jetty 2 can naturally reach 400 mg/l.   

9.195 Overall, any increase in SSC due to capital dredging by TSHD will be within the natural 
variability of the system, very localised (with the majority of effects less than 500 m down 

	
	
242 Elliott, M., Nedwell, S., Jones, N.V., Read, S.J., Cutts, N.D. and Hemmingway, K.L. (1998) Intertidal sand and 
mudflats & subtidal mobile sandbank Volume II. An overview of dynamics and sensitivity characteristics for 
conservation management of marine SACs. Scottish Association of Marine Science UK Marine SACs Project. 
151. 
243 Long, E. R., MacDonald, D. D, Smith, S. L. and Calder, F. D. (1995) Incidence of Adverse Biological Effects 
Within Ranges of Chemical Concentrations in Marine and Estuarine Sediments. Environmental Management, 
191, pp. 81-97. 
244 Dauvin, J.C. (2008) Effects of heavy metal contamination on the macrobenthic fauna in estuaries: the case of 
the Seine estuary. Marine Pollution Bulletin, 57(1-5), pp.160-169 
245 Rayment, W.J. (2002) Semi-Permanent Tube-Building Amphipods and Polychaetes in Sublittoral Mud or 
Muddy Sand. Marine Life Information Network: Biology and Sensitivity Key Information Sub-programme 
Plymouth: Marine Biological Association of the United Kingdom. [Online] Available at: 
http://www.marlin.ac.uk/habitatbenchmarks.php?habitatid=136&code=2004 
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flow of the dredger) and unlikely to be evident about 30 minutes following the cessation of 
dredging each load. 

9.196 Magnitude of change is assessed as negligible to small. Probability of occurrence is high and 
thus the overall exposure to change is negligible to low. Based on the evidence provided 
above, sensitivity of benthic habitats and species within the vicinity of the proposed 
development to increases in suspended sediments are considered to be low given that these 
receptors are well adapted to survival under fluctuating sediment conditions. Vulnerability is 
therefore assessed as negligible to low. The benthic habitats and associated species that 
overlap with the changes brought about during capital dredging are commonly occurring in 
the local area and generally of low conservation concern. Therefore, importance is assessed 
as low. The overall effect of suspended sediments on benthic habitats and species is 
assessed as insignificant. 

Project Impact Assessment: Capital dredge - Release of contaminants 

9.197 The proposed capital dredge has the potential to remobilise contaminants that may be 
trapped within the sediments. The likelihood of mobilising sediments and contaminated 
sediments and the magnitude of any effect is dependent upon the level of contamination and 
the volume of material being removed; the proximity of the activity to the feature; the type of 
activity occurring; the manner in which that activity is pursued (including the extent and 
duration); the particle size of the disturbed sediments (contaminants tend to be associated 
with finer particles) and the hydrodynamic conditions.   

9.198 An overview of existing chemical sediment data is included in Chapter 8.  To support the 
DCO application, Oikos submitted a sample plan request to the PLA, as the Statutory 
Harbour Authority for the Thames, and the MMO.  In September 2020, a sample plan was 
provided by the PLA, followed by the MMO in October 2020 (SAM/2020/00058), prepared in 
consultation with Cefas.  Based on a review of the existing bathymetry, surface sampling 
was required at six stations within berth pocket and at depth sampling (mid and full depth) at 
one of the stations.   

9.199 Sampling has been undertaken in accordance with the agreed PLA/MMO sample plan.  The 
results of this analysis are summarised in more detail in Chapter 8 and show that all trace 
metal, organotin and PCB determinants were well below the Cefas AL1 (Socotec, 2020).  
The maximum in each case was recorded at depth towards the north west corner of the 
berth pocket.  PAH values were below AL1 for all locations except for the north west corner 
of the pocket where some small exceedance of AL1 occurred at 1- 2 m depth, particularly for 
Chrysene, Pyrene, Flouranthene, Phenanthrene and the Benzo determinants.  In summary, 
low levels of contamination were found in the samples.  At the time of writing, the 
polybrominated diphenyl ethers (PBDE) results from Cefas were not available.  This data will 
be considered within the ES. 

9.200 Based on existing available information, the overall level of contamination in the proposed 
dredge area is considered to be low and the extent of sediment dispersal as a result of the 
dredge is considered to be spatially limited.  Significant elevations in the water column 
contamination are not anticipated.  Based on these factors, the magnitude of change to 
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subtidal habitat and species is considered to be small. Subsequently, exposure of benthic 
habitats and species to potential contaminants is assessed as low.  These benthic features 
are already exposed to comparable levels of contamination from routine maintenance 
dredging in the wider area, such as at Jetty 1. Sensitivity is thus assessed as low. The 
benthic habitats and species that overlap with any potential changes brought about through 
disturbance of contaminated sediment are commonly occurring in the local area and 
generally of low conservation concern, therefore importance is assessed as low. Overall, the 
potential impact to benthic habitats and species arising as a result of disturbance of 
contaminated sediments is assessed as insignificant.   

Project Impact Assessment: Disposal - Elevated suspended sediment concentrations 

9.201 The changes in SSC that are predicted to occur as a result of the disposal activities are 
assessed fully in the Water Environment assessment (Chapter 8).  

9.202 The initial average concentration passing through the water column beneath the dredger 
would be of the order of 65,000 mg/l.  The sediment within the passive disposal plume away 
from the area immediately under the dredger, is likely to have initial peak concentrations in 
excess of 650 mg/l for a short period (few minutes) but would rapidly settle out.  Most of this 
suspended sediment would result from the physical impact disturbance with the bed and 
therefore would be in the lower half of the water column.  On this basis the majority of 
sediment (up to circa 90 %) would settle out within about 200 m down flow of the disposal 
location before being further redistributed over time by the natural variability of physical 
processes occurring at that location.  Changes in SSC would not be discernible from 
background SSC within around 15 to 30 minutes of each dredger load that is disposed. 

9.203 Given the existing flow speeds, a small proportion of the sediment could reach about 1.5 km 
from the disposal site but concentrations are likely to be less than 10 mg/l above the 
background at these greater distances from the site.  This maximum worst-case potential 
dispersion would be predominantly confined to the orientation of the channel and be 
restricted to within both the Outer Thames Estuary SPA and the Margate and Long Sands 
SAC.   

9.204 The North Edinburgh Channel disposal site was initially characterised to accommodate 
greater than an order of magnitude of more material than the 25,000 m³ currently proposed 
to be disposed of at this site.  Dredge disposal returns indicate the site has previously 
accommodated up to 1.18 million wet tonnes of similar material in a month.  Bathymetric 
calculations in a period without dredging also indicate the natural variability of volumetric 
change at the site is in the order of over 6 million m³ in a year.  

9.205 The disposal of sediment will temporarily increase SSC, however, due to the strong 
hydrodynamic conditions in the area, these temporary elevations in SSC are expected to 
rapidly dissipate to background concentrations. Magnitude of change is therefore assessed 
as small. Probability of occurrence is high and thus the overall exposure to change is low. 
Sensitivity of benthic features within the disposal ground and surrounding area to increases 
in suspended sediments are considered to be low given that these species are well adapted 
to survival in conditions with elevated suspended sediment concentrations. Vulnerability is, 
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therefore, assessed as low. In addition, benthic habitats and species that overlap with the 
dispersal plume are internationally protected and importance is considered to be high. The 
overall impact is, therefore, assessed as minor adverse and not significant. 

Project Impact Assessment: Disposal - Release of contaminants 

9.206 The results of the sediment contamination sampling are summarised above in paragraph 
9.199 and Chapter 8. In summary, low levels of contamination were found in the samples 
and there is no reason to believe the sediment will be unsuitable for disposal in the marine 
environment.  

9.207 Based on existing available information, the overall level of contamination in the proposed 
dredge area is considered to be low.  During disposal, sediment will be rapidly dispersed in 
the water column. Therefore, the already low levels of contaminants in the dredged 
sediments will be dispersed further. The probability of changes in water quality occurring at 
the disposal site is considered to be low and the overall exposure to change is considered to 
be negligible. The sensitivity of subtidal habitats and species to contaminants is assessed as 
low to moderate because, although contaminants can cause toxicity in subtidal communities, 
the concentrations of contaminants required to produce both lethal and sub-lethal effects are 
generally high (although responses vary considerably between species). Thus subtidal 
habitats and species are not considered to be vulnerable to water quality changes at the 
disposal site.  Benthic habitats and species that overlap with the dispersal plume are 
internationally protected and importance is considered to be high.  The overall impact is, 
therefore, assessed as insignificant. 

Project Impact Assessment: Firewater system - Elevated suspended sediment 
concentrations 

9.208 The marine firewater system option has the potential to result in an increase in SSC in the 
water column from marine plant during installation of the intake and outfall structures. At the 
present time, the method statement for the construction of the intake and outlet pipework is 
unavailable.  The worst case change in SSC would result from the use of a jack-up barge 
with its legs resting on the seabed adjacent to Jetty 1.  Should this be the case, the legs will 
result in the scour of fine sediments in close proximity to the legs (see Chapter 8). 

9.209 Existing tidal flows in the area of the Jetty 1 approach (the site of the intake) and at the rear 
of the Jetty 1 head (site of the outlet) are low. Given the small scale nature of the works, with 
plant (jack-up barge) on site no more than a few days, the potential for scour is considered to 
be small to negligible at the intake location and slightly more (small) at the outlet. The 
volume of sediment released would be small and would redeposit close by as a result of the 
low estuary flows.  Such effects will not occur if the works are undertaken from the existing 
structure or floating plant.  

9.210 Release of SSC as a result of the construction of the marine firewater system option will 
therefore be highly localised and unlikely to be measurable against background variability.  
Magnitude of change is therefore assessed as negligible to small.  Probability of occurrence 
is high and thus the overall exposure to change is negligible to low.  Based on the evidence 
provided above, sensitivity of subtidal features within the vicinity of the proposed works to 
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increases in smothering are considered to be low given that these habitats are well adapted 
to survival under fluctuating sediment conditions.  Vulnerability is therefore assessed as 
negligible to low.  The benthic habitats and associated species that overlap with the changes 
brought about during the construction of the marine firewater system option are commonly 
occurring in the local area and generally of low conservation concern.  Therefore, their 
importance is assessed as low. The overall effect of suspended sediments on benthic 
habitats and species is assessed as insignificant. 

The potential introduction and spread of non-native species 

General Scientific Context 

9.211 Non-native, or invasive, species are described as ‘organisms introduced by man into places 
outside of their natural range of distribution, where they become established and disperse, 
generating a negative impact on the local ecosystem and species’ (International Union for 
Conservation of Nature (IUCN, 2011). The ecological impacts of such ‘biological invasions’ 
are considered to be the second largest threat to biodiversity worldwide, after habitat loss 
and destruction. In the last few decades marine and freshwater systems have suffered 
greatly from invasive species as a result of increased global shipping (Carlton and Geller, 
1993)246.   

9.212 The introduction and spread of non-native species can occur either accidentally or by 
intentional movement of species as a consequence of human activity (Ruiz and Carlton, 
2003247 cited in Pearce et al., 2012). The main pathway for the potential introduction of non-
native species is via fouling of vessels’ hulls, transport of species in ballast or bilge water 
and the accidental imports from materials brought into the system as a result of the 
development. Pathways involving vessel movements (fouling of hulls and ballast water) have 
been identified as the highest potential risk routes for the introduction of non-native species 
(Carlton, 1992;248 Pearce et al., 2012249), which agrees with the fact that areas with a high 
volume of shipping traffic are hotspots for non-native species in British waters (Pearce et al., 
2012). 

9.213 The fouling of a boat hull and other below-water surfaces can be reduced through the use of 
protective coatings applied to the hull.  These coatings usually contain a toxic chemical (such 
as copper) or an irritant (such as pepper) that discourages organisms from attaching.  Other 
coatings, such as those that are silicone-based, provide a surface that is more difficult to 

	
	
246 Carlton, J.T., and Geller, J.B. (1993) Ecological Roulette: The Global Transport of Nonindigenous Marine 
Organisms. Science, 261, pp. 78-82. 
247 Ruiz, G.G., and Carlton, J.T. (2003) Invasive Species – Vectors and Management Strategies. Island Press, 
Washington, Covelo, London. 
248 Carlton, J.T. (1992) Marine Species Introductions by Ships’ Ballast Water: An Overview. In: Proceedings of 
the Conference and Workshop on Introductions and Transfers of Marine Species: Achieving a Balance Between 
Economic Development and Resource Protection, Hilton Head Island, South Carolina October 30 – November 2, 
1991, ed. By M.R. De Voe. pp. 23-25. South Carolina Sea Grant Consortium. 
249 Pearce, F., Peeler, E. and Stebbing, P. (2012) Modelling the Risk of the Introduction and Spread of Non-
Indigenous Species in the UK and Ireland. Cefas Report. 



  
 

 
  
 

	
283 

Preliminary Environmental Information Report Oikos Marine & South Side Development 
 

adhere to firmly, making cleaning of the hull less laborious.  The type and concentration of 
coatings that can be applied to a boat hull is regulated, and can vary from country to country.  
Maintenance of hulls through regular cleaning will minimise the number of fouling organisms 
present. Hull cleaning can take place on land or in-water.  In both cases, care needs to be 
taken to prevent the organisms from being released into the water.  By following best 
management practices, the impact of the cleaning procedure on the environment can be 
minimised. 

9.214 Non-native invasive species also have the potential to be transported via ship ballast water.  
Seawater may be drawn into tanks when the ship is not carrying cargo, for stability, and 
expelled when it is no longer required.  This provides a vector whereby organisms may be 
transported long distances.  In 2004 the International Maritime Organisation (IMO) adopted 
the ‘International Convention for the Control and Management of Ships’ Ballast Water and 
Sediments’, which introduced two performance standards seeking to limit the risk of non-
native invasive species being imported (including distances for ballast water exchange and 
standards for ballast water treatment). The Convention came into force in September 2017. 

9.215 The UK is bound by international agreements such as the Convention on Biological 
Diversity, the United Nations Convention on the Law of the Sea, the Convention on the 
Conservation of Migratory Species of Wild Animals (Bonn Convention 1979)250, the 
Convention on the Conservation of European Wildlife and Natural Habitat (Berne 
Convention, 1979)251 and the Habitats and Birds Directives.  All of these include provisions 
requiring measures to prevent the introduction of, or control of, non-native species, 
especially those that threaten native or protected species (JNCC, 2004)252.  Additionally, 
Section 14(1) of the Wildlife and Countryside Act (WCA) (1981) makes it illegal to release, or 
allow to escape into the wild, any animal which is not ordinarily resident in Great Britain and 
is not a regular visitor to Great Britain in a wild state, or is listed in Schedule 9 to the Act.   

Project Impact Assessment: Capital dredge and disposal  

9.216 As discussed above, non-native species have the potential to be transported into the study 
area on ships’ hulls during capital dredging. Non-native invasive species also have the 
potential to be transported via ship ballast water.  Seawater may be drawn into tanks when 
the ship is not carrying cargo, for stability, and expelled when it is no longer required. This 
provides a vector whereby organisms may be transported long distances.   

9.217 In view of existing legislation, the probability of the introduction and spread of non-native 
species from the construction phase is considered to be low. However, given that the 
magnitude of change is unknown, magnitude ranges from negligible to large depending upon 
the scale and nature of any non-native species introduction, thus the exposure ranges from 
negligible to low at worst. The sensitivity of all intertidal and subtidal receptors to non-native 

	
	
250 CMS, B.A.U. (1979) Convention on the conservation of migratory species of wild animals (CMS). 
251 Council of Europe (1979) Convention on the Conservation of European Wildlife and Natural Heritage. Bern, 
Switzerland. Available at: http://conventions.coe.int/Treaty/EN/Treaties/Html/104.htm 
252 JNCC (2004) Common Standards Monitoring Guidance for Lowland Wetland, Version 
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species introductions is expected to range from low to moderate. Vulnerability is therefore 
considered to be low. In addition, importance is considered to be low for habitats and 
species that are commonly in the area local to the proposed dredge and high at the disposal 
site, due to the overlapping internationally designated sites. The overall impact is therefore 
considered to be insignificant to minor adverse. 

9.218 In order to manage potential non-native species risks during the construction phase of the 
OMSSD project, a Biosecurity Plan will be produced. Within England and Wales, best 
practice guidance has been developed on how to manage marine biosecurity risks at sites 
and when undertaking activities through the preparation and implementation of biosecurity 
plans (Cook et al., 2014)253. This guidance will be followed when developing the Biosecurity 
Plan. 

Fish and Shellfish 

9.219 This section assesses the potential for impacts on fish and shellfish receptors as a result of 
the development during the capital dredge. The following impact pathways have been 
assessed: 

• Direct changes to fish populations and habitat  

• Changes in water and sediment quality 

• Underwater noise disturbance 

Direct changes to fish populations and habitat  

General scientific context - Indirect effects (food chain) 

9.220 Seabed removal has the potential to directly impact demersal fish but, more importantly, 
could also impact upon the benthic communities that are prey for fish and shellfish, and 
consequently could alter the distribution and presence of target species in the region.  Fish 
can have different feeding strategies. For example, some demersal feeders such as cod can 
shoe a strong preference for crustacea (Pearce, 2008)254.  Other species such as plaice, 
dover sole, lemon sole and dab are benthic invertebrate feeders with a strong preference for 
polychaetes.  Other species such as sandeel and whiting feed are invertebrate and 
piscivorous feeders. Therefore, a change in dietary composition as a result of dredging may 
not be damaging to the fish population as the majority of species are likely to switch to 
alternate prey sources in the event of an impact on their preferred prey, providing sufficient 
biomass is available to support them (Pearce, 2008).   

	
	
253 Cook, E.J., Payne, R.D. & Macleod, A. 2014. Marine biosecurity planning – Identification of best practice: A 
review. Scottish Natural Heritage Commissioned Report No. 748. 
254 Pearce, B. (2008) The Significance of Benthic Communities for Higher Levels of the Marine Food-Web at 
Aggregate Dredge Sites using the Ecosystem Approach. Marine Ecological Surveys Limited, 24a Monmouth 
Place, Bath, BA1 2AY. 70p. ISBN 978-0-9506920-5-0 
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General scientific context - Indirect effects (habitat change) 

9.221 Should the removal of seabed lead to habitat loss, it could potentially impact on critical 
habitats including spawning, nursery and overwintering grounds that have an important 
ecological function.  Fish species that spawn directly onto the seabed are more sensitive to 
the effects of seabed removal than those that spawn into the water column. For example, 
Herring use coarse sediments as spawning grounds.  Herring along with sandeel species 
which live within the sediment are considered particularly sensitive to habitat change (Tillin et 
al., 2011).   

9.222 The loss or alteration of habitat may also affect shellfish species.  Shellfish species generally 
show a preference for a particular habitat e.g.  coarser, gravelly sediments appear to be 
preferred by brooding female brown crabs in which they partially bury and over-winter in a 
dormant state (Eaton et al., 2003)255.  Research shows that under the path of the draghead 
there is a 30-70% reduction in species diversity, a 40-95% reduction in the number of 
individuals and a similar reduction in biomass of benthic communities (Newell et al., 1998).  
Recovery of many benthic invertebrate populations including shellfish species will depend on 
new juvenile recruits settling at the location in the form of larvae rather than the migration of 
adults.   

General scientific context - Direct effects (uptake) 

9.223 Hydraulic entrainment, through the direct uptake of aquatic organisms by the suction field 
generated at the draghead or cutterhead during dredging operations has the potential to 
result in the by-catch of fish eggs, larvae and even mobile juveniles and adults (Wenger et 
al., 2017)256.  

9.224 Limited research has been carried out regarding entrainment rates of fish in marine 
dredging.  Lees et al. (1992)257 sampled the outwash from an aggregate dredger in the 
English Channel and recorded the species.  In five x 10 minute samples, 22 fish were 
sampled and a further red gurnard was found from the surface of the hopper cargo.  Most 
fish appeared physically undamaged and would have been washed back to sea, however 
the scope of the study did not include assessments of their subsequent survival rates.  
Demersal fish with poorer hearing sensitivity including flatfish and elasmobranchs are 
considered more likely to be entrained by the dredger drag head (Reine and Clarke, 1998;258 

	
	
255 Eaton, D. R., Brown, J., Addison, J. T., Milligan, S. P., and Fernand, L. J. (2003) Edible Crab (Cancer 
pagurus) Larvae Surveys off the East Coast of England: Implications for Stock Structure. Fisheries Research, 
65(1), pp. 191-199. 
256 Wenger, A.S., Harvey, E., Wilson, S., Rawson, C., Newman, S.J., Clarke, D., Saunders, B.J., Browne, N., 
Travers, M.J., Mcilwain, J.L. and Erftemeijer, P.L. (2017) A critical analysis of the direct effects of dredging on 
fish. Fish and Fisheries, 18(5), pp.967-985. 
257 Lees, PG., Kenny, A., and Pearson, R. (1992) The Condition of Benthic Fauna in Suction Dredger Outwash: 
Initial Findings. Annex Submitted to the Report of the ICES working group on the Effects of Extraction of Marine 
Sediments on Fisheries. 
258 Reine, K., and Clarke, D. (1998) Entrainment by Hydraulic Dredges–A Review of Potential Impacts. Technical 
Note DOER-E1. U.S. Army Engineer Research and Development Center, Vicksburg, MS. 
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Stelzenmuller et al., 2010259). Large and active demersal and pelagic juvenile and adult 
finfish are likely to avoid dredging areas during operations in response to noise levels and 
increased turbidity (Tillin et al., 2011).  

9.225 In general, eggs, embryo and larval stages are considered more vulnerable to entrainment 
than adults. While the entrainment rates are likely to represent a small proportion of total 
larval production, fish entrained at the egg, embryo and larval stages will experience 
extremely high mortality rates.   The mortality rates will, however, vary among fish species 
and development stages (Wenger et al., 2017). 

9.226 Few infaunal benthic invertebrates (including shellfish species) are able to escape 
entrainment (Newell et al., 1998).  Some individuals may survive entrainment and be 
returned to the sea in the outwash or during screening although heavily shelled shellfish 
species such as bivalves, snails and crabs are more likely to be retained within the hopper 
and therefore would be lost with the cargo (Tillin et al., 2011). 

Project Impact Assessment: Capital dredge  

9.227 Habitat change could potentially impact on critical habitats including spawning and nursery 
and grounds that have an important ecological function for fish and shellfish. However, the 
dredge footprint is considered unlikely to provide important nursery or spawning functions for 
fish species as a result of the disturbed nature of this habitat despite known nursery areas 
for fish such as seabass occurring in the wider Outer Thames Estuary area.  Furthermore, 
the nearest shellfish beds are located more than 4 km east of Jetty 2 and therefore this 
receptor will not be affected by the proposed dredge. 

9.228 The benthic resource within the berth footprint is considered to be very low in biomass and 
species diversity, and impacts from dredging in the study area on benthic species and 
habitats were considered to be insignificant (see paragraphs 9.146 to 9.151).  This 
impoverished habitat provides a limited prey resource for demersal and flatfish species.  
Furthermore, most fish species are opportunistic and generalist feeders, which means that 
most are not reliant on a single prey item.  Fish are also mobile species and many species 
will easily be able to move away from the zone of influence and return following the 
cessation of dredging activity.   

9.229 During dredging by TSHD, there is the potential for fish along with roe (eggs) of these 
species to be directly taken up by the action of the draghead.  However, there is considered 
to be a low likelihood of significant spawning or nursery grounds being present within the 
proposed dredge area given that it is an operational berth.  

9.230 Based on these factors, magnitude is considered to be small and probability low.  
Consequently, the exposure of all fish and shellfish to direct habitat changes is considered to 
be negligible and thus impacts are considered insignificant.   

	
	
259 Stelzenmuller, V., Ellis, J. R., and Rogers, S. I. (2010) Towards a Spatially Explicit Risk Assessment for 
Marine Management: Assessing the Vulnerability of Fish to Aggregate Extraction. Biological Conservation, 
143(1), pp. 230-238. 
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Project Impact Assessment: Disposal 

9.231 The disposal of dredged material at the marine disposal site will result in the deposition of 
sediments which has the potential to cause physical disturbance and smothering of seabed 
habitats.  

9.232 The disposal ground is located in a highly dynamic area with mobile sand habitats which are 
subject to regular natural physical disturbance. As described in paragraphs 9.161 to 9.163, 
benthic infaunal species characterising the disposal site are considered likely to show some 
tolerance to sediment deposition and also rapid recoverability rates. On this basis, potential 
effects on prey resources for fish are expected to be of low magnitude and temporary. Fish 
are also mobile species and will easily be able to move away from the zone of influence and 
return following the cessation of dredging activity.   

9.233 Potential effects on nursery and spawning grounds in the area are also anticipated to be 
localised and temporary.   

9.234 Based on these factors, magnitude is considered to be small and probability low.  
Consequently, the exposure of all fish and shellfish to direct habitat changes is considered to 
be negligible and thus impacts are considered insignificant.   

Changes in water and sediment quality  

General Scientific Context - Elevated suspended sediment concentrations 

9.235 Increased suspended sediments can lead to physiological effects in adult finfish resulting 
from the abrasion of sediment particles on gill tissues, causing reduced gill function and 
possible mortality (Wenger et al., 2017; Kjelland et al., 2015260).  Such effects on fish are 
considered to occur at suspended sediment levels of around 10,000 mg/l (Britwell, 2000)261. 
High SSC levels may impact spawning and nursery grounds through damage to eggs and 
planktonic larvae, as well as causing abrasion or clogging of the fragile gills of larval and 
juvenile fish, resulting in mortality or reduced growth rates. 

9.236 As turbidity often impairs visual acuity, activities and processes that require vision can be 
inhibited, leading to behavioural responses. For example, foraging in both planktivorous and 
piscivorous fish can be negatively affected by suspended sediments. Piscivores are 
especially sensitive to increasing turbidity because many are visual hunters that detect prey 
from a distance. An increase in suspended sediment reduces both light and contrast, 
decreasing encounter distances between predator and prey (Wenger et al., 2017). 

9.237 Elevated suspended sediments can also influence the movements and migrations of fish. 
For example, a range of salmonid species have been observed actively avoiding moving 

	
	
260 Kjelland, M.E., Woodley, C.M., Swannack, T.M. and Smith, D.L. (2015) A review of the potential effects of 
suspended sediment on fishes: potential dredging-related physiological, behavioral, and transgenerational 
implications. Environment Systems and Decisions, 35(3), pp. 334-350. 
261 Britwell, I.K. (2000) Effects of sediment on fish and their habitat, DFO Pacific Region, Habitat status report 
2000/01 E, Canada. 
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through areas with suspended sediment plumes (Wenger et al., 2017; Kjelland et al., 2015). 
However, such responses can cease if fish become acclimatised.  Fish in high latitude 
coastal areas typically have to contend with variable turbidity and often poor visual 
conditions, resulting from fluctuations in ambient light levels, suspended sediments and in 
the light transmission properties of the water. For example, concentrations as high as 9,000 
mg/l have been recorded in the path of salmon runs in the Usk Estuary (Alabaster, 1993)262.  
Similarly lamprey and shad species have been known to successfully pass through estuaries 
with extremely high suspended sediments and, therefore, can be considered tolerant of 
turbid conditions (Scottish Government, 2010)263. The mobile nature of fish species generally 
allows avoidance of areas of adverse conditions which are unlikely to significantly affect a 
population provided such conditions are temporary.   

General Scientific Context - Organic enrichment and oxygen depletion 

9.238 The resuspension of sediments containing organic material can cause oxygen depletion 
within the water column. The subsequent settling of this organic rich sediment can deplete 
the sediments of oxygen and affect shellfish and benthic prey items used by fish. The 
response of fish to low concentrations of dissolved oxygen is determined by a range of 
factors, including the duration of exposure, water temperature and the presence of other 
pollutants (Wenger et al., 2017).  The duration of any low dissolved oxygen event is a key 
factor in determining its effect. Most fish would survive an extremely low concentration of 
dissolved oxygen, such as 2 mg/l, for a few minutes, but a longer exposure would start to 
have sub-lethal and eventually lethal effects (ABP Research, 2000)264.   

General Scientific Context - Release of contaminants 

9.239 The potential release of contaminants during construction and dredging activities may result 
in them becoming available for uptake by any fish and/or shellfish in the water column or on 
surface sediments. There is an indirect risk to some finfish species as sediment-bound 
contaminants may be temporarily bioaccumulated in the tissues of certain fish prey, such as 
polychaete worms and marine bivalves, and made available for uptake by feeding fish.  

9.240 The influence of contaminated sediments is considered to have a greater impact on fish than 
elevated suspended sediments with a range of evidence suggesting that direct exposure to 
contaminants negatively effects fish (Wenger et al., 2017). Hydrophobic contaminants (such 
as legacy persistent organic pollutants including PCBs and organochlorine pesticides) as 
well as high-molecular weight polyaromatic and aliphatic hydrocarbons (such as PAHs), are 
closely associated with organic material in sediments. These contaminants have been linked 

	
	
262 Alabaster, J.S. (1993) River Usk Barrage Order 1993. Proof of Evidence on Pollution and Fisheries. 
263 The Scottish Government (2010) Habitats Regulations Appraisal of Draft Plan for Offshore Wind Energy in 
Scottish Territorial Waters: Appropriate Assessment Information Review. Potential for Adverse Effects on 
Anadromous Fish and Freshwater Pearl Mussel Features. March 2011. 
264 ABP Research (2000) The Marine Environment Impact Identification and Evaluation TS/ME7.ABP 
Southampton: Dibden Terminal, Associated British Ports, Southampton, ABP Research &Consultancy Ltd, 
Research Report No. R.782. 
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to a range of potential reproductive impacts on adults (e.g. steroidogenesis, vitellogenesis, 
gamete production or spawning success) as well as lethal and non-lethal developmental 
(spinal and organ development, growth) impacts on embryos and larvae (Johnson et al., 
2014)265. 

Project Impact Assessment: Capital dredge  

9.241 The changes in SSC that are predicted to occur as a result of the capital dredge are 
assessed fully in the Water Environment assessment (Chapter 8) and summarised in 
paragraphs 9.191 to 9.196 of this chapter.  

9.242 The temporary and highly localised increases in SSC will be of a magnitude comparable to 
that which occurs naturally in the Thames Estuary. Thus, in physical terms, the plumes 
resulting from the proposed capital dredging activities are expected to have a minimal and 
local effect on SSC (and associated dissolved oxygen levels) in the vicinity of the proposed 
development.  

9.243 Commercial shellfish beds do not overlap with the plumes generated during dredging and 
will therefore not be affected by the proposed dredge.  

9.244 As noted in the preceding section, fish within the Thames Estuary are well adapted to living 
in an area with variable and sometimes relatively high suspended sediment loads. Fish feed 
on a range of food items and, therefore, their sensitivity to a temporary change in the 
availability of a particular food resource is considered to be low. Their high mobility enables 
them to move freely to avoid areas of adverse conditions and to use other food sources in 
the local area.  

9.245 Therefore, while the probability of a localised change is high, magnitude of change will be 
negligible to small and consequently exposure to change is assessed as negligible to low. 
Sensitivity of fish is assessed as low at worst and consequently vulnerability is assessed as 
negligible to low. Therefore, while the overall importance of certain fish species is high (i.e. 
for fish species of conservation interest such as Atlantic salmon, lamprey species and 
European eel), the impact is assessed as insignificant to minor adverse. 

9.246 Increases in SSC will be brief and localised and there is not expected to be a significant 
reduction in dissolved oxygen. The probability of a localised effect is therefore medium to 
high but the magnitude of change is considered to be negligible, leading to a negligible 
exposure to change. Therefore, while the sensitivity of fish is low to moderate and certain 
species have a high nature conservation importance (e.g. migratory Atlantic salmon and 
lamprey) any impact will be insignificant.   

9.247 With respect to sediment contamination, low levels of contamination were found in the 
sediment contamination samples (paragraph 9.199 and Chapter 8).  

	
	
265 Johnson, L. L., Anulacion, B. F., & Arkoosh, M. R., et al. (2014) Effects of legacy persistent organic pollutants 
(POPs) in fish – current and future challenges. In K. B. Tierney, A. P. Farrell & C. J. Brauner (Eds.), Organic 
chemical toxicology of fishes, fish physiology,  33, pp. 53–140. London, UK: Academic Press. 
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9.248 Based on existing available information, the overall level of contamination in the proposed 
dredge area is considered to be low and the extent of sediment dispersal as a result of the 
dredge is considered to be spatially limited.  Significant elevations in the concentrations of 
contaminants within the water column are not anticipated.  Based on these factors, the 
magnitude of change to fish species is considered to be small. Subsequently, exposure of 
fish and shellfish species to potential contaminants is assessed as low.  Given the sensitivity 
of fish is considered to be low to moderate and the overall importance is considered to range 
from low to high, depending on the ecological value and protected status of individual 
species, the impact is assessed as insignificant to minor adverse. 

Project Impact Assessment: Dredge disposal  

9.249 The changes in SSC that are predicted to occur as a result of the disposal activities are 
assessed fully in the Water Environment assessment (Chapter 8) and summarised in 
paragraphs 9.201 to 9.205 of this chapter.  

9.250 Commercial shellfish beds do not overlap with the plumes generated during disposal and will 
therefore not be affected by the disposal activities.  

9.251 The disposal of sediment will temporarily increase SSC, however, due to the strong 
hydrodynamic conditions in the area, these temporary elevations in SSC are expected to 
rapidly dissipate to background concentrations. Magnitude of change is therefore assessed 
as small. Probability of occurrence is high and thus the overall exposure to change is low. 
Given the sensitivity of fish is low to moderate and certain species have a high nature 
conservation importance (e.g. migratory Atlantic salmon and lamprey) any impact is 
assessed as minor adverse.   

9.252 With respect to sediment contamination, low levels of contamination were found in the 
sediment contamination samples (paragraph 9.199 and Chapter 8) and there is no reason to 
believe the sediment will be unsuitable for disposal in the marine environment. 

9.253 Based on existing available information, the overall level of contamination in the proposed 
dredge area is considered to be low.  During disposal, sediment will be rapidly dispersed in 
the water column. Therefore, the already low levels of contaminants in the dredged 
sediments will be dispersed further. The probability of changes in water quality occurring at 
the disposal site is considered to be low and the overall exposure to change is considered to 
be negligible. Therefore, while the sensitivity of fish and shellfish is low to moderate and 
certain species have a high nature conservation importance (e.g. migratory Atlantic salmon 
and lamprey) any impact will be insignificant.   

Underwater noise disturbance  

General scientific context  

9.254 The dredging process involves a variety of sound generating activities which can be broadly 
divided into sediment excavation, transport and placement of the dredged material at the 
disposal site (CEDA, 2011; WODA, 2013; Jones and Marten, 2016). For most dredging 
activities, the main source of sound relates to the vessel engine noise.  Dredging activities 
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produce broadband and continuous sound266, mainly at lower frequencies of less than 500 
Hz and moderate source sound pressure levels from around 150 to 188 dB re 1 µPa m 
(Thomsen et al., 2009;267 CEDA, 2011;268 Robinson et al., 2011;269 WODA, 2013;270 MMO, 
2015;271 Jones and Marten, 2016272).   

9.255 The most intense sound emissions from the TSHDs are in the low frequencies, up to and 
including 1,000 Hz in most cases (Robinson et al., 2011; De Jong et al., 2010273).  For most 
dredging activities, the main source of noise relates to the vessel engine noise. Differences 
in sound levels are mainly a result of the difference in size between the dredging vessels 
observed rather than the materials dredged.   

9.256 The noise output of dredging vessels is considered similar to a ‘noisy merchant vessel’ at 
frequencies less than 500 Hz and is substantially lower in intensity, in terms of acoustic 
energy output, than some other anthropogenic noise sources, such as seismic airguns and 
marine pile driving (Robinson et al., 2011).  Dredgers generate higher levels of noise at 
frequencies above 1 kHz than a typical merchant vessel.  High frequency components of the 
broadband sound are generated by sand and gravel movement through the suction pipes, 
the movement of the draghead on the seabed, splashing from the spillways, cavitation and 
use of positioning thrusters.  Also, gravelly sand extraction resulted in higher levels of this 
sound than sandy gravel when comparing the same dredging vessel (Robinson et al., 2011).  

9.257 There is a wide diversity in hearing structures in fish which leads to different auditory 
capabilities across species (Webb et al., 2008)274.  All fish can sense the particle motion275 
component of an acoustic field via the inner ear as a result of whole-body accelerations 

	
	
266 Continuous sound is defined here as a sound wave with a continuous waveform, as opposed to 
transient/pulsed sounds such as pile driving that start and end in a relatively short amount of time. 
267 Thomsen, F., McCully, S., Wood, D., Pace, F. and White, P. (2009) A generic investigation into Noise Profiles 
of Marine Dredging in Relation to the Acoustic Sensitivity of the Marine Fauna in UK Waters with Particular 
Emphasis on Aggregate Dredging: PHASE 1 Scoping and Review of Key Issues. MEPF Ref No. MEPF/08/P21. 
268 CEDA (2011) Underwater sound in relation to dredging. CEDA Position Paper - 7 November 2011. 
269 Robinson, S.P., Theobald, P.D., Hayman, G., Wang, L.S., Lepper, P.A., Humphrey, V.F. and Mumford, S. 
(2011) Measurement of underwater noise arising from marine aggregate dredging operations. MALSF (MEPF 
Ref no. 09/P108), Published February 2011. 
270 Thomsen, F., Borsani, F., Clarke, D., de Jong, C.A.F., Witt, P.D., Holtkamp, M., Goethals, F., San Martin, E., 
Spadaro, P., Raalte, G.V. and Jensen, A. (2013) The WODA guidance paper on underwater sound from dredging 
271 MMO (2015) Modelled Mapping of Continuous Underwater Noise Generated by Activities. A report produced 
for the Marine Management Organisation, pp 50. MMO Project No: 1097. ISBN: 978-1-909452-87-9. 
272 Jones, D., and Marten, K. (2016) Dredging sound levels, numerical modelling and EIA. Terra et Aqua, 144: 
21-29. 
273 De Jong, C., Ainslie, M., Dreschler, J., Jansen, E., Heemskerk, E. and Groen, W. (2010) Underwater noise of 
Trailing Suction Hopper Dredgers at Maasvlakte 2: Analysis of source levels and background noise. TNO 
Defence, Security and Safety. 
274 Webb, J. F., Popper, A. N. and Fay, R. R. (2008) Fish Bioacoustics. New York, NY: Springer. 
275 Particle motion is a back and forth motion of the medium in a particular direction; it is a vector quantity that 
can only be fully described by specifying both the magnitude and direction of the motion, as well as its 
magnitude, temporal, and frequency characteristics. 
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(Radford et al., 2012)276, and noise detection (‘hearing’) becomes more specialised with the 
addition of further hearing structures.  Particle motion is especially important for locating 
sound sources through directional hearing (Popper et al., 2014;277 Hawkins et al., 2015; 
Nedelec et al., 2016278).  Although many fish are also likely to detect sound pressure279, 
particle motion is considered equally or potentially more important (Hawkins and Popper, 
2017)280. 

9.258 From the few studies of hearing capabilities in fish that have been conducted, it is evident 
that there are potentially substantial differences in auditory capabilities from one fish species 
to another (Hawkins and Popper, 2017).  Since it is not feasible to determine hearing 
sensitivity for all fish species, one approach to understand hearing has been to distinguish 
fish groups on the basis of differences in their anatomy and what is known about hearing in 
other species with comparable anatomy.  Popper et al. (2014) proposed the following three 
categories of fish which are described below: 
• Fish with a swim bladder or air cavities that aid hearing; 
• Fish with a swim bladder that does not aid hearing; and 
• Fish with no swim bladder. 

9.259 The first category comprises fish that have special structures mechanically linking the swim 
bladder to the ear.  These fish are sensitive primarily to sound pressure, although they also 
detect particle motion (Hawkins and Popper, 2016)281.  They are sensitive to a wider 
frequency range, extending to several kHz, and generally show higher sensitivity to sound 
pressure than fish in the other categories.  Fish species in the study area that fall within this 
first category include allis shad (Alosa alosa), herring (Clupea harengus), sprat (Sprattus 
sprattus) and twaite shad (Alosa fallax). 

9.260 The second category comprises fish with a swim bladder where the organ does not appear 
to play a role in hearing.  Some of the fish in this category are considered to be more 

	
	
276 Radford, C .A., Montgomery, J. C., Caiger, P. & Higgs, D. M. (2012) Pressure and particle motion detection 
thresholds in fish: a re-examination of salient auditory cues in teleosts. Journal of Experimental Biology, 215(19), 
pp.3429-3435. 
277 Popper A. N., Hawkins A. D., Fay R. R., Mann D. A., Bartol S., Carlson T. J., Coombs S., Ellison W. T., 
Gentry R. L., Halvorsen M. B., Løkkeborg S., Rogers P. H., Southall B. L., Zeddies D. G., & Tavolga W. N. (2014) 
Sound exposure guidelines for fishes and sea turtles: a technical report prepared by ANSI-Accredited Standards 
Committee S3/SC1 and registered with ANSI. ASA S3/SC1.4 TR-2014. Springer and ASA Press, Cham, 
Switzerland 
278 Nedelec, S.L., Campbell, J., Radford, A.N., Simpson, S.D., Mercant, N.D. (2016) Particle motion: the missing 
link in underwater acoustic ecology. Methods in Ecology and Evolution 7:836-842 
279 Pressure fluctuations in the medium above and below the local hydrostatic pressure; it acts in all directions 
and is a scalar quantity that can be described in terms of its magnitude and its temporal and frequency 
characteristics. 
280 Hawkins A. D., and Popper, A. N. (2017) A sound approach to assessing the impact of underwater noise on 
marine fishes and invertebrates. ICES Journal of Marine Science, Volume 74, Issue 3, 1 March 2017, Pages 
635–651. Available from: https://doi.org/10.1093/icesjms/fsw205 
281 Hawkins A. D., and Popper, A. N. (2016) A sound approach to assessing the impact of underwater noise on 
marine fishes and invertebrates. ICES Journal of Marine Science, Volume 74, Issue 3, 1 March 2017, Pages 
635–651. Available from: https://doi.org/10.1093/icesjms/fsw205 
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sensitive to particle motion than sound pressure (see below) and show sensitivity to only a 
narrow band of frequencies, namely the salmonids (Salmonidae) (Hawkins and Popper, 
2016).  This second category also comprises fish with swim bladders that are close, but not 
intimately connected, to the ear, such as codfishes (Gadidae) and eels (Anguillidae).  These 
fish are sensitive to both particle motion and sound pressure, and show a more extended 
frequency range, extending up to about 500 Hz (Popper and Coombs, 1982;282 Jerkø et al., 
1989;283 Popper and Fay, 2011;284 Hawkins and Popper, 2016).  Fish species in the study 
area that fall within this second category include Atlantic salmon (Salmo salar), European eel 
(Anguilla anguilla), European seabass (Dicentrarchus labrax), smelt (Osmerus eperlanus) 
and whiting (Merlangius merlangus). 

9.261 The third category comprises fish lacking swim bladders that are sensitive only to sound 
particle motion and show sensitivity to only a narrow band of frequencies (e.g. flatfishes, 
sharks, skates and rays).  Particle motion rather than sound pressure is considered to be 
potentially more important to fish without swim bladders and salmonids.  There is very limited 
information available on the hearing abilities of elasmosbranch fishes (sharks, rays and 
skates).  The hearing abilities among sharks have demonstrated a high sensitivity to low 
frequency sound (40 Hz – 800 Hz).  Overall sensitivity, however, is low compared to other 
taxa (Thomsen et al., 2009).  Fish species in the study area that fall within this third category 
include lemon sole (Microstomus kitt), plaice (Pleuronectes platessa), river lamprey 
(Lampetra fluviatilis), sea lamprey (Petronmyzon marinus), sole (Solea solea) and thornback 
ray (Raja clavata). 

9.262 Acoustic particle motion in the water and seabed, for example, has been shown to induce 
behavioural reactions in sole (Mueler-Blenkle et al., 2010)285.  However, there is no 
published literature on the levels of particle motion generated during construction activities 
(e.g. pile-driving and dredging) and the distance at which they can be detected.  This may be 
due to the fact that there are far fewer devices (and less skill in their use) for detection and 
analysis of particle motion compared to hydrophone devices for detection of sound pressure 
(Martin et al., 2016)286.  Direct measurements of particle motion have also been hampered 
by the lack of guidance on data analysis methods. 

	
	
282 Popper A.N and Coombs S. (1982) The morphology and evolution of the ear in Actinopterygian fishes. Amer 
Zool 22:311–328. 
283 Jerkø, H., Turunen-Rise, I., Enger, P.S. and Sand, O. (1989) Hearing in the eel (Anguilla anguilla). Journal of 
Comparative Physiology A volume 165, pages 455–459. 
284 Popper AN and Fay RR (2011) Rethinking sound detection by fishes. Hear Res 273:25–36. 
285 Mueller-Blenkle, C., McGregor, P. K., Gill, A. B., Andersson, M. H., Metcalfe, J., Bendall, V., Sigray, P., Wood, 
D. & Thomsen, F. (2010) Effects of pile-driving noise on the behaviour of marine fish. COWRIE Ref: Fish 06-08, 
Technical Report 31 March 2010. 
286 Martin, B., Zeddies, D. G., Gaudet, B., and Richard, J. (2016) Evaluation of three sensor types for particle 
motion measurement. In: The Effects of Noise on Aquatic Life II, pp. 679–686. Ed. by A. N. Popper, and A. D. 
Hawkins. Springer, New York. 
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9.263 Particle velocity can be calculated indirectly from sound pressure measurements using 
rather simple models (MacGillivray et al., 2004)287.  However, such estimates of sound 
particle velocity are only valid in environments that are distant from reflecting boundaries and 
other acoustic discontinuities.  These conditions are rarely met in the shelf-sea and shallow-
water habitats that most aquatic organisms inhabit and that are applicable to the study area 
(Nedelec et al., 2016).   

9.264 Steps that are required to improve knowledge of the effects of particle motion on marine 
fauna have recently been set out (Popper and Hawkins, 2018)288.  However, at present there 
continues to be a lack of particle motion measurement standards, lack of easy to use and 
reasonably priced instrumentation to measure particle motion, and lack of sound exposure 
criteria for particle motion.  As such, the scope for considering particle motion in underwater 
noise assessments is currently limited (Faulkner et al., 2018)289.  The underwater noise 
assessment has therefore been based on the latest available evidence which have focused 
on the effects of sound pressure on marine fauna. 

9.265 Auditory and non-auditory injuries in fish have not been observed or documented to occur in 
association with dredging (Thomsen et al., 2009).  Wenger et al. (2017) highlight that 
impacts on fish from dredging-generated noise are likely to be Temporary Threshold Shift 
(TTS) in some species, behavioural effects and increased stress-related cortisol levels.  

Project impact assessment: Capital dredge and disposal 

9.266 If the practical spreading law model (15log10(R)) is applied to predict the range at which the 
Popper et al. (2014) quantitative instantaneous peak sound pressure level (SPL) thresholds 
for pile driving are reached, this indicates that there is no risk of mortality, potential mortal 
injury or recoverable injury in all categories of fish even at the very source of the dredger 
noise.  This seems to correlate with the Popper et al. (2014) recommended qualitative 
guidelines for continuous noise sources (such as dredging and shipping) which consider that 
the risk of mortality and potential mortal injury in all fish is low in the near, intermediate and 
far-field.   

9.267 According to Popper et al. (2014), the risk of recoverable injury is also considered low for fish 
with no swim bladder and fish with a swim bladder that is not involved in hearing.  There is a 
greater risk of recoverable injury in fish where the swim bladder is involved in hearing 
whereby a cumulative noise exposure threshold is recommended (170 dB root mean 
squared (rms) for 48 h).  However, given that the TSHD will be present intermittently within 
the dredge area at Jetty 2, as it undertakes the dredging process (3 to 4 hours of dredging is 
likely to be required to load the dredger) and travel to and from the disposal site (the dredger 

	
	
287 MacGillivray, A., Austin, M., and Hannay, D. (2004) Underwater sound level and velocity measurements from 
study of airgun noise impacts on Mackenzie River fish species. JASCO Research Pvt. Ltd., Japan. 
288 Popper, A.N., and Hawkins, A.D. (2018) The importance of particle motion to fishes and invertebrates. Journal 
of the Acoustical Society of America 143(1): 470-488. 
289 Faulkner, R.C., Farcas, A., and Merchant, N.D. (2018) Guiding principles for assessing the impact of 
underwater noise. Journal of Applied Ecology: 2018; 00:1-6. 
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round trip including disposal time would take between 5.5 to 7 hours depending on the tides), 
the potential risk of an effect on this more sensitive category of fish is also considered low.  

9.268 Popper et al. (2014) advise that there is a moderate risk of TTS to occur in the nearfield (i.e. 
tens of metres from the source) in fish with no swim bladder and fish with a swim bladder 
that is not involved in hearing and a low risk in the intermediate and far-field.  There is a 
greater risk of TTS in fish where the swim bladder is involved in hearing whereby a 
cumulative noise exposure threshold is recommended (158 dB rms for 12 h).  However, as 
discussed above, given that the TSHD will be present intermittently within the dredge area at 
Jetty 2, the potential risk of a TTS effect on this more sensitive category of fish is also 
considered to be moderate in the nearfield and low in the intermediate and far-field.  

9.269 Popper et al. (2014) guidelines suggest that there is considered to be a high risk of potential 
behavioural responses occurring in the nearfield (i.e. tens of metres from the source) for fish 
species with a swim bladder involved in hearing and a moderate risk in other fish species. At 
intermediate distances (i.e. hundreds of metres from the source) there is considered to be a 
moderate risk of potential behavioural responses in all fish and in the farfield (i.e. thousands 
of metres from the source) there is considered to be a low risk of a response in all fish.   

9.270 In the absence of any published quantitative behavioural thresholds, an empirical 
behavioural threshold can be adopted using in situ observed responses of fish to similar 
sound sources (Faulkner et al., 2018).  Work has been undertaken by Hawkins et al. (2014) 
reporting behavioural responses of schools of wild sprat and mackerel to playbacks of pile 
driving.  At a single-pulse peak-to-peak SPL of 163 dB re 1 μPa (equivalent to peak SPL of 
157 dB re 1 μPa), schools of sprat and mackerel were observed to disperse or change depth 
on 50 % of presentations.  Sprat and mackerel have specialised hearing structures.  Fish 
species in the study area also include species that lack this specialisation or do not have a 
swim bladder and therefore this threshold is likely to be an indicator of minor behavioural 
responses in these other fish (e.g. subtle change in swimming speed or direction).  In the 
absence of similar data for other categories of fish, this threshold can be applied for all fish 
species on a worst case basis.   

9.271 The practical spreading law model (15log10(R)) can be applied to predict the range at which 
the Hawkins et al. (2014)290 quantitative instantaneous peak SPL behavioural threshold is 
reached.  This indicates that there is a risk of a behavioural response in fish within around 
117 m from the TSHD, noting that this will be a moderate behavioural response in fish with a 
swim bladder or air cavities that aid hearing and a minor behavioural response in fish with a 
swim bladder that does not aid hearing and fish without a swim bladder.  This broadly 
correlates with the Popper et al. (2014) qualitative behavioural guidelines discussed above. 

9.272 Overall, based on the above review of the available scientific evidence, there is considered 
to be a potential risk of temporary hearing damage in all fish that are in the direct vicinity of 
the TSHD during dredging and disposal activities and less of a risk at greater distances. 

	
	
290 Hawkins, A.D., Roberts, L. and Cheesman, S. (2014) Responses of free-living coastal pelagic fish to 
impulsive sounds. The Journal of the Acoustical Society of America 135: 3101-3116. 
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Behavioural responses are anticipated to be largely limited to within around 100 m from the 
dredger for all fish.  The dredging activity will be intermittent and the TSHD will be continually 
moving both at the site of dredging and to and from the disposal site. Furthermore, fish will 
not be physically constrained either at the Jetty 2 berth (where the estuary is more than 
2.3 km wide) or at the potential disposal location in the Outer Thames.  In other words, they 
will be able to move away and avoid the source of the noise and return once dredging and 
disposal activity has ceased.   

9.273 Based on the above considerations and the relatively low abundances of fish in the area, the 
overall magnitude of the change in underwater noise due to dredging and disposal activities 
is considered to be small.  The sensitivities of fish to underwater noise is considered to range 
from low to medium depending on the Popper et al. (2014) category within which the fish 
species falls. Taking these factors into account, the overall exposure and vulnerability of 
noise disturbance will be low.  The importance of fish ranges from high for fish of high nature 
conservation status or socio-economic value to low for resident fish with no protected status 
or socio-economic value.  Overall, therefore, the impact of underwater noise during dredging 
and disposal activities on fish is considered to be insignificant to minor adverse. 

Marine mammals  

9.274 This section assesses the potential for impacts on marine mammal receptors as a result of 
the development during the capital dredge. The following impact pathways have been 
assessed: 

• Underwater noise disturbance 

Underwater noise disturbance  

General scientific context 

9.275 As previously discussed in paragraphs 9.254 to 9.256, aggregate dredging activities produce 
broadband and continuous sound, mainly at lower frequencies of less than 500 Hz and 
moderate source sound pressure levels from around 150 to 188 dB re 1 µPa m (Thomsen et 
al., 2009; CEDA, 2011; Robinson et al., 2011; WODA, 2013; MMO, 2015; Jones and Marten, 
2016). 

9.276 Marine mammals are particularly sensitive to underwater noise at higher frequencies and 
generally have a wider range of hearing than other marine fauna, namely fish (i.e. their 
hearing ability spans a larger range of frequencies).  The hearing sensitivity and frequency 
range of marine mammals varies between different species and is dependent on their 
physiology. 
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9.277 NOAA (2018)291 provides technical guidance for assessing the effects of underwater 
anthropogenic (human-made) sound on the hearing of marine mammal species.  
Specifically, the received levels, or acoustic thresholds, at which individual marine mammals 
are predicted to experience changes in their hearing sensitivity (either temporary or 
permanent) for acute, incidental exposure to impulsive and non-impulsive underwater 
anthropogenic sound sources are provided.  These thresholds update and replace the 
previously proposed criteria in Southall et al. (2007)292 for preventing auditory/physiological 
injuries in marine mammals.  Further recommendations have recently been published 
regarding marine mammal noise exposure by Southall et al. (2019)293 which complement the 
NOAA (2018) thresholds and also look at a wider range of marine mammals species, as well 
as the hearing sensitivity of amphibious mammals (e.g. seals, sea otters) to airborne noise. 

9.278 The NOAA (2018) and Southall et al. (2019) thresholds are categorised according to marine 
mammal hearing groups.  The key marine mammal species found in the study area comprise 
bottlenose dolphin, harbour porpoise, common seal and grey seal.  According to NOAA 
(2018), bottlenose dolphin is categorised as a mid-frequency (MF) cetacean, harbour 
porpoise is categorised as a high-frequency (HF) cetacean and common and grey seals are 
categorised as phocid pinniped (PW) (earless seals or “true seals”).   

9.279 There are no equivalent SPL behavioural response criteria.  Behavioural reactions to 
acoustic exposure are less predictable and difficult to quantify than effects of noise exposure 
on hearing or physiology as reactions are highly variable and context specific (Southall et al., 
2007).  A number of field observations of pinnipeds to multiple pulse sounds have been 
made and are reviewed by Southall et al. (2007).  The results of these studies are 
considered too variable and context-specific to allow single disturbance criteria for broad 
categories of taxa and of sounds to be developed.  A review of observations that have been 
made in the field has been undertaken to provide a broad indication of the anticipated 
behavioural responses of marine mammals to dredger noise. 

9.280 There is a scarcity of studies quantifying behavioural impacts from dredging (Thomsen et al., 
2011)294, with documented effects limited to behavioural changes in grey and bowhead 

	
	
291 National Marine Fisheries Service (2018) Revisions to: Technical Guidance for Assessing the Effects of 
Anthropogenic Sound on Marine Mammal Hearing (Version 2.0): Underwater Thresholds for Onset of Permanent 
and Temporary Threshold Shifts. U.S. Dept. of Commer., NOAA. NOAA Technical Memorandum NMFS-OPR-59, 
167 p. 
292 Southall, B. L., Bowles, A. E., Ellison, W. T., Finneran, J. J., Gentry, R. L., Greene Jr, C. R., Kastak, D., Miller, 
J.H., Nachigall, P.E., Richardson, W,.J., Thomas, J.A and Tyack, P.L. (2007) Marine mammal noise exposure 
criteria: initial scientific recommendations. Aquatic Mammals 33, pp. 411–521. 
293 Southall, B.L., J.J. Finneran, C. Reichmuth, P.E. Nachtigall, D.R. Ketten, A.E. Bowles, W.T. Ellison, D.P. 
Nowacek, P.L. Tyack, (2019) Marine Mammal Noise Exposure Criteria: Updated Scientific Recommendations for 
Residual Hearing Effects. Aquatic Mammals; 45 (2): 125. 
294 Thomsen, F., McCully, S.R., Weiss, L., Wood, D., Warr, K., Barry, J., Law, R. (2011) Cetacean Stock 
Assessment in Relation to Exploration and Production Industry Activity and other Human Pressures: Review and 
Data Needs. Aquatic Mammals, 37, pp.1-93. 
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whales (Richardson et al., 1995)295, and a recent investigation by Diederichs et al. (2011) 
showing that harbour porpoises temporarily avoided an area of sand extraction off the Island 
of Sylt in Germany.  Diederichs et al. (2011)296 found that, when the dredging vessel was 
closer than 600 m to the porpoise detector location, it took three times longer before a 
porpoise was again recorded than during times without sand extraction.  However, after the 
ship left the area, the clicks resumed to the baseline rate. 

Project impact assessment: Capital dredge and dredge disposal  

9.281 NOAA (2018) provides weighted cumulative SEL297 acoustic thresholds for the onset of TTS 
and permanent threshold shift (PTS) due to non-impulsive sound sources (e.g. dredging). 
The TSHD will be present intermittently within the dredge area at Jetty 2, as it undertakes 
the dredging process (3 to 4 hours of dredging is likely to be required to load the dredger) 
and travel to and from the disposal site (the dredger round trip including disposal time would 
take between 5.5 to 7 hours depending on the tides).  Over a 24 hour period, therefore, the 
maximum time that a dredger would be operating at Jetty 2 is 8 hours.  

9.282 The practical spreading law model (15log10(R)) can be applied to predict the range at which 
the NOAA (2018) weighted cumulative SEL298 acoustic thresholds are reached during the 
proposed dredging activity at Jetty 2.  The distance at which the predicted cumulative SEL 
weighted levels of underwater noise during dredging is within the limits of PTS and TTS in 
bottlenose dolphin is 15 m and 329 m respectively.  The limits of PTS and TTS in harbour 
porpoise are predicted to be within 255 m and 5,491 m respectively, and for seals within 
105 m and 2,257 m respectively. 

9.283 This indicates that if any marine mammals present in the estuary were to remain stationary 
within these distances from the source of dredging over a 24 hour period, it could result in 
temporary and/or permanent hearing injury.  However, it is considered highly unlikely that 
any individual marine mammal will stay within this “injury zone” for an entire 24 hour period 
over the dredging operations, particularly given that it is not considered a key foraging area 
or seal haul out site.   

9.284 Bottlenose dolphin has maximum observed swimming speed of around 8.0 m/s, harbour 
porpoise has a maximum recorded swimming speed of around 4.2 m/s and grey seals have 
maximum recorded swimming speeds of 3.1 m/s.  Swim speeds of harbour porpoise with 
calves are likely to be lower and assessments for other developments have typically used a 
lower worst case speed of 1.5 m/s (TLSB, 2014).  Assuming a lower worst case speed of 1.5 
m/s for all species, and that marine mammals evade the noise source, the time taken for a 

	
	
295 Richardson, W.J., Green Jr, C.R., Malme, C.I. & Thomson, D.H. (1995) Marine Mammals and Noise. 
Academic Press, New York. 
296 Diederichs A, Brandt MJ, Betke K, Nehls G. (2011) Responses of harbour porpoises to pile driving at the 
Horns Rev II offshore wind farm in the Danish North Sea. Marine Ecological Progress Series, 421, pp. 205-
216. https://doi.org/10.3354/meps08888 
297 With a reference value of 1 μPa2 s over a 24 hour period. 
298 With a reference value of 1 μPa2 s over a 24 hour period. 
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bottlenose dolphin to leave the PTS and TTS effects zone is estimated to be around 10 
seconds and less than 4 minutes respectively.  The time taken for a harbour porpoise to 
move out of the PTS and TTS injury zone is less than 3 minutes and just over 1 hour 
respectively.  The time taken for a common seal or grey seal to move out of the PTS and 
TTS injury zone is just over 1 minute and 25 minutes respectively.  This is 0.01-0.21% of the 
time that would be required for a PTS and 0.28-4.24% of the time that would be required for 
a TTS to occur in any marine mammal.  Assuming marine mammals evade the PTS and TTS 
effects zones, they are not considered to be at risk of any permanent or temporary injury 
during dredging activity. 

9.285 In the context of the OMSSD project site, where the estuary is more than 2.3 km wide, or the 
potential disposal site in the Outer Thames, there would be a large area available for marine 
mammals to avoid any potential areas of temporary behavioural disturbance.  Furthermore, 
the activity will be intermittent and there will therefore be significant periods over a 24 hour 
period when marine mammals will not be disturbed by any underwater noise from dredging 
operations at Jetty 2.  Noise generated during dredging would, therefore, not affect the 
migratory routes of marine mammals or exclude species occurring in the study area from 
critical habitats and/or prey.   

9.286 The probability of a change in underwater noise occurring during dredging and dredge 
disposal is considered to be high.  However, hearing damage is unlikely to occur and the 
main effect that could be expected in the vicinity of the dredge vessels would be short-term 
mild behavioural avoidance.  Based on these factors, magnitude of the change due to 
dredging noise is considered to be negligible.  The sensitivity of marine mammals to 
dredging noise is considered to be low.  Taking these factors into account, the overall 
exposure and vulnerability of marine mammals will be negligible and none respectively.  
Overall, therefore, the impacts of dredging noise on all marine mammals are considered to 
be insignificant. 

Operational Phase 

9.287 Based on the existing understanding of the scale of the maintenance dredging requirements, 
and the operation of the possible marine firewater system, together with the environmental 
baseline and stakeholder comments from the Scoping Opinion, the potential effects during 
the operational phase that are considered to be potentially relevant and require further 
assessment are reviewed in Table 9.15. 
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Table 9.15: Potential effects during the operational phase scoped in and out of further assessment 

Receptor Impact Pathways/Potential 
Effects 

Project activity Requires further 
assessment? 

Justification 

Benthic Habitats and 
Species 

Changes to benthic habitats 
and species as result of 
seabed removal during 
dredging 

Maintenance dredging Yes Maintenance dredging causes the direct physical removal of 
marine sediments from the dredge footprint, resulting in the 
modification of existing marine habitats. This will require further 
assessment and has therefore been scoped in. 

Changes to habitats and 
species as a result of 
sediment deposition 

Maintenance dredging Yes Maintenance dredging has the potential to result in localised 
physical disturbance and smothering of seabed habitats and 
species (where the sediment settles out of suspension back onto 
the seabed).  This will require further assessment and has 
therefore been scoped in. 

Firewater system Yes The marine firewater system option has the potential to scour the 
seabed and release sediment into the water column due to 
acceleration of flows in front of the intake and from the outlet. This 
will require further assessment and has therefore been scoped in. 

Indirect changes to seabed 
habitats and species as a 
result of changes to 
hydrodynamic and 
sedimentary processes 

Maintenance dredging No The deepened berth pocket as a result of the proposed dredge has 
the potential to result in changes to hydrodynamic and sedimentary 
processes (e.g. water levels, flow rates, changes to tidal prism, 
accretion and erosion patterns). However, as described in more 
detail in Chapter 8 (Water Environment), only changes in 
hydrodynamic and sedimentary processes that are of a negligible 
magnitude are predicted. These changes will not be discernible 
against natural processes at nearby intertidal habitats. 
Furthermore, the predicted changes are not expected to modify 
existing subtidal habitat types found in the area. On this basis, this 
pathway has been scoped out of the assessment.  

Changes in water and 
sediment quality 

Maintenance dredging Yes Changes in water quality during maintenance dredging could 
impact benthic habitats and species through an increase in SSC 
and the release toxic contaminants bound in sediments. This will 
require further assessment and has therefore been scoped in. 

Underwater noise 
disturbance 

Maintenance dredging No Underwater noise generated by dredging activity has the potential 
to affect benthic species. Scientific understanding of the potential 
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Receptor Impact Pathways/Potential 
Effects 

Project activity Requires further 
assessment? 

Justification 

effects of underwater noise on invertebrates is relatively 
underdeveloped (Hawkins et al., 2015).  There is, however, 
increasing evidence to suggest that benthic invertebrates respond 
to particle motion (vibration) (Roberts et al., 2016).  For example, 
blue mussels Mytilus edulis vary valve gape, oxygen demand and 
clearance rates (Spiga et al., 2016; Roberts et al., 2016) and hermit 
crabs Paganus bernhardus shift their shell and at very high 
amplitudes, leave their shell, examine it and then return (Roberts et 
al., 2016).  The vibration levels at which these responses were 
observed generally correspond to levels measured near 
anthropogenic operations such as pile driving and up to 300 m from 
explosives testing (blasting) (Roberts et al., 2016).  A range of 
behavioural effects have also been recorded in decapod 
crustaceans, including a change in locomotion activity, reduction in 
antipredator behaviour and change in foraging habits (Tidau and 
Briffa, 2016). Population level and mortality effects are considered 
unlikely.  Furthermore, dredging is known to produce lower noise 
levels than piling or blasting. Effects on benthic invertebrates are 
therefore scoped out of this assessment.  

The potential introduction 
and spread of non-native 
species 

Maintenance dredging Yes Non-native species have the potential to be transported into the 
local area on the hulls of dredging vessels. Non-native invasive 
species also have the potential to be transported via vessel ballast 
water. This will require further assessment and has therefore been 
scoped in. 

Fish and shellfish Direct changes to fish 
populations and habitat 

Maintenance dredging Yes Maintenance dredging has the potential to result in seabed 
disturbance and smothering of seabed habitats and species.  
These changes have the potential to impact on fish species 
through potential changes in prey resources and the quality of 
foraging, nursery and spawning habitats. This will require further 
assessment and has therefore been scoped in. 

Indirect changes to seabed 
habitats for fish 

Maintenance dredging No Maintenance dredging has the potential to result in changes to 
hydrodynamic and sedimentary processes (e.g. water levels, flow 
rates, changes to tidal prism, accretion and erosion patterns). 
However, as described in more detail in Chapter 8 (Water 
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Receptor Impact Pathways/Potential 
Effects 

Project activity Requires further 
assessment? 

Justification 

Environment), only changes in hydrodynamic and sedimentary 
processes that are of a negligible magnitude are predicted. These 
changes will not be discernible against natural processes at nearby 
intertidal habitats. Furthermore, the predicted changes are not 
expected to modify existing subtidal habitat types found in the area. 
Indirect effects on fish habitats (feeding, spawning and nursery 
areas) and shellfish beds are therefore considered to be negligible. 
On this basis, this pathway has been scoped out of the 
assessment. 

Changes in water and 
sediment quality 

Maintenance dredging Yes Changes in water quality during maintenance dredging could 
impact fish species through an increase in SSC and the release 
toxic contaminants bound in sediments. This will require further 
assessment and has therefore been scoped in. 

Underwater noise 
disturbance 

Maintenance dredging No Maintenance dredging by WID is not known to result in elevated 
levels of underwater noise and vibration. There are no known 
measurements of underwater noise from WID and the hydraulic 
movement of sediment by WID is likely to generate lower changes 
in background underwater noise and vibration levels compared to 
other dredgers, such as THSD which involve the physical action of 
the draghead.  For most dredging activities, the main source of 
noise relates to the vessel engine and therefore the noise during 
maintenance dredging by WID is considered to be comparable or 
less than ongoing noise from routine ship operations in the estuary. 
Taking these factors into account, the impact on fish as a result of 
noise disturbance during maintenance dredging by WID is 
considered to be insignificant and has therefore been scoped out of 
the assessment. 

Marine mammals Changes in marine mammal 
foraging habitat  

Maintenance dredging No There is the potential for impacts to marine mammal foraging 
habitat as a result of dredging. However, habitat change will only 
constitute a very small fraction of the known foraging ranges of 
these highly mobile species, with the berth pockets not considered 
to be a key foraging habitat for seals or cetaceans. The potential 
for impacts to marine mammal foraging habitat has therefore been 
scoped out of the assessment. 
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Receptor Impact Pathways/Potential 
Effects 

Project activity Requires further 
assessment? 

Justification 

Changes in water quality Maintenance dredging No The plumes resulting from dredging are expected to have a 
relatively minimal and local effect on SSC in the vicinity of the 
proposed development. Marine mammals are well adapted to 
turbid conditions and therefore not sensitive to the scale of 
changes in SSC predicted during maintenance dredging. The 
extent of sediment dispersal is not expected to cause significant 
elevations in water column contamination. In addition, the 
temporary and localised changes in water column contamination 
levels are considered unlikely to produce any lethal and sub-lethal 
effects in these highly mobile species (the concentrations required 
to produce these effects are generally acquired through long-term, 
chronic exposure to prey species in which contaminants have 
bioaccumulated). Furthermore, potential for accidental spillages will 
also be negligible during all phases through the application of 
established industry guidance and protocols. The potential for 
water quality impacts to marine mammal has therefore been 
scoped out of the assessment. 

Visual disturbance of hauled 
out seals   

Maintenance dredging No Vessel movements during maintenance dredging will be over 3 km 
from the nearest established haul out sites for seals. Therefore, 
disturbance of hauled out seals due to dredging against the 
existing background shipping and dredging activity in the estuary is 
considered highly unlikely. The potential for disturbance to hauled 
out seals has therefore been scoped out of the assessment.  

Jetty vessel 
movements 

No Vessel movements during berth operations will be over 3 km from 
the nearest established haul out sites for seals. Therefore, 
disturbance of hauled out seals due to vessels using the Oikos 
Facility against the existing background shipping and dredging 
activity in the estuary is considered highly unlikely. The potential for 
disturbance to hauled out seals has therefore been scoped out of 
the assessment.  

Collision risk  Maintenance dredging No Vessels involved in dredging will mainly be stationary or travelling 
at low speeds making the risk of collision very low. Furthermore, 
through regular exposure to vessel movements, marine mammals 
utilising the area will routinely need to avoid collision and are also 
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Receptor Impact Pathways/Potential 
Effects 

Project activity Requires further 
assessment? 

Justification 

expected to be habituated to high levels of disturbance stimuli. 
Therefore, collision risk to marine mammals has been scoped out 
of the assessment. 

Maintenance dredging No Maintenance dredging by WID is not known to result in elevated 
levels of underwater noise and vibration. There are no known 
measurements of underwater noise from WID and the hydraulic 
movement of sediment by WID is likely to generate lower changes 
in background underwater noise and vibration levels compared to 
other dredgers, such as THSD which involve the physical action of 
the draghead.  For most dredging activities, the main source of 
noise relates to the vessel engine and therefore the noise during 
maintenance dredging by WID is considered to be comparable or 
less than ongoing noise from routine ship operations in the estuary. 
Furthermore, this area will only constitute a very small fraction of 
the known foraging ranges of marine mammals with the berth 
pocket not considered to be a key foraging habitat for seals or 
cetaceans.  Taking these factors into account, the impact on 
marine mammals as a result of noise disturbance during 
maintenance dredging by WID is considered to be insignificant and 
has therefore been scoped out of the assessment. 



  
 

 
  
 

	
305 

Preliminary Environmental Information Report Oikos Marine & South Side Development 
 

Benthic Habitats and Species 

9.288 This section assesses the potential for impacts on benthic ecology receptors as a result of 
maintenance dredging and vessel operations. The following impact pathways have been 
assessed: 

• Changes to benthic habitats and species as result of seabed removal during dredging 

• Changes to habitats and species as a result of sediment deposition 

• Changes in water and sediment quality 

• The introduction and spread of non-native species 

Changes to benthic habitats and species as result of seabed removal during dredging  

General Scientific Context 

9.289 Scientific evidence on this potential impact pathway has already been provided in 
paragraphs 9.143 to 9.145 and is therefore not repeated here.  

Project Impact Assessment 

9.290 There is expected to result in a small requirement for maintenance dredging to maintain the 
berth pocket at a level of -16.5 mCD.  This maintenance dredging requirement is estimated 
to be less than 10,000 m³ per annum, on an ad hoc basis.  As noted in paragraph 9.8, WID 
is likely to be the optimal method for any maintenance dredging during operation of the Jetty 
2 berth pocket and has been assessed as a realistic worst case.  The Water Environment 
assessment (Chapter 8) suggests that this small maintenance dredge requirement could be 
undertaken as an extension of the existing Jetty 1 maintenance dredge campaign, which is a 
considerably larger quantity.   

9.291 WID involves the injection of high volumes of water at low pressure into recently deposited 
seabed sediments. This re-fluidises the silts and fine sands, which then flow by gravity or 
current from the dredge site (PLA, 2020)299. This technique will therefore cause localised bed 
disturbance.  The footprint of the proposed dredge is entirely subtidal and as such there will 
be no direct changes to intertidal habitat within this immediate location. 

9.292 The dredge pocket is also considered to be subject to regular seabed disturbance as result 
of the operational use of the Jetty 2. Many of the key characterising species of both the finer 
(siltier) sediments and gravel sediments in samples collected during the benthic survey 
(paragraphs 9.101 to 9.112) are generally considered to be disturbance tolerant and capable 
of recolonising disturbed habitats relatively quickly, following the disturbance event (Marine 
Ecological Surveys Limited, 2008; Ashley, 2016a; (Tillin et al., 2020). For example, species 
such as Nephtys spp, the bivalve Limecola balthica and sludge worm Capitella spp. are fast 
growing and/or with rapid reproductive rates which allows populations to re-establish 

	
	
299 PLA (2020) Port of London Authority – Maintenance Dredge Protocol Baseline Document Update. 
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sometimes within a few months (Tillin and Ashley, 2018; Tillin, 2016). Other species such as 
mussels Mytilidae spp, anemones, ross worm Sabellaria spinulosa and oligochaete 
Tubificoides may colonise more slowly but populations are still considered likely to recover 
within several years (Tillin, 2016; Tillin and Mainwaring, 2016; Marine Ecological Surveys 
Limited, 2008). 

9.293 With specific respect to ross worm S. spinulosa, it is noted that this species can form 
substantial biogenic reefs in some areas. These reefs can increase diversity through 
increasing habitat complexity, as well as being afforded protection due to its conservation 
value (Tillin et al. 2020; Jackson and Hiscock, 2008). However, the sampling data suggests 
that within the dredge footprint, reef structures are not present, with only individuals or thin 
crusts occurring which occur more commonly and are not specifically protected. In addition, 
thin crusts of Sabellaria spinulosa can be relatively ephemeral and disappear following 
disturbance such as storms but recover the following year. On this basis, the recoverability of 
S. spinulosa individuals and crusts to disturbance is considered to be high (Tillin et al., 
2020).  

9.294 Based on the evidence provided above in the scientific review and applying the project 
impact assessment methodology, the magnitude of the change to the subtidal habitat and 
associated benthic species is considered to be small and although the probability of 
occurrence is high the overall exposure is assessed as low. The sensitivity of the subtidal 
habitats and species is considered to range from low to medium with importance considered 
to be low. On this basis, the impact to subtidal habitats is considered to be in insignificant. 

Changes to habitats and species as a result of sediment deposition 

General Scientific Context 

9.295 Scientific evidence on this potential impact pathway has already been provided in 
paragraphs 9.152 to 9.155 and is therefore not repeated here.  

Project Impact Assessment: Maintenance dredging 

9.296 The material that is suspended by WID disperses and re-settles onto other areas.  WID 
involves the injection of high volumes of water at low pressure into recently deposited 
seabed sediments. This re-fluidises the silts and fine sands, which then flow by gravity or 
current from the dredge site.  The water is injected at low pressures, ensuring the sediment 
material is re-energised as a density current at the bed, rather than being re-suspended into 
the full water column (PLA, 2020).  To be effective, the technique requires a flow gradient 
away from the dredge site, so material is transported to locations from which it is 
subsequently re-distributed by natural currents. The technique therefore promotes relocation 
of material based on local dispersion rather than removal to licensed marine or land 
(terrestrial) disposal sites.   

9.297 In order to minimise the environmental effects, existing maintenance dredging within the 
Thames Estuary is required to be undertaken on an ebb tide to provide maximum dispersion 
and minimise sedimentation.  The small maintenance dredge requirement at Jetty 2 is 
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anticipated to be undertaken as an extension of the existing Jetty 1 maintenance dredge 
campaign.  This existing practice of maintenance dredging on an ebb tide will be adhered to 
as part of any maintenance dredging by WID at Jetty 2 during operation. 

9.298 Sand material that is disturbed by WID is expected to be re-deposited within close proximity 
to the berth pocket whereas fine silts may remain in suspension for a period of days 
following dredging and settle a greater distance.  However, any material that settles will be 
very short-lived, most likely only occurring during slack water periods and being re-dispersed 
as tidal currents increase. 

9.299 Periods of deposition of sediment as a result of any maintenance dredging by WID at Jetty 2 
will therefore be transient, highly localised and barely measurable against background 
variability. Magnitude of change is therefore assessed as small.  Probability of occurrence is 
high and thus the overall exposure to change is low. Based on the evidence provided above, 
sensitivity of subtidal features within the vicinity of the proposed works to increases in 
smothering are considered to be low given that these habitats are well adapted to survival 
under fluctuating sediment conditions. Vulnerability is therefore assessed as low. The 
benthic habitats and associated species that overlap with the changes brought about during 
dredging are not designated and are of poor ecological value. Therefore, importance is 
assessed as low. The overall effect of smothering on benthic features is considered to be 
insignificant. 

Project Impact Assessment: Firewater system 

9.300 The marine firewater system option has the potential to scour the seabed and release 
sediment into the water column due to acceleration of flows in front of the intake and from 
the outlet.  Existing flow speeds in and around the potential locations of the intake and 
outlets are low.  During operation, localised change in flow patterns around the structures 
are, therefore, likely to result during the weekly 20 minute testing of the systems and during 
a fire. 

9.301 In the worst case (without diffusers), maximum intake and outlet velocities at the end of the 
pipe will be about 2 m/s and 4.5 m/s respectively, i.e. considerably faster than the natural 
flows.  These flows will, however, reduce quickly with distance from the pipe or diffuser.  
Whilst in operation there is potential for scour of the bed close to the structures which will 
release sediment to the water column.  The distance of travel of this plume, however, will be 
small due to the low flows and the silty/sand nature of the sediment. 

9.302 The likely changes to the seabed due to erosion from the water being drawn into the intake 
and released as a jet from the outlet, has the potential to cause erosion within about 10 m of 
the respective pipes.  This erosion will occur relatively quickly, over a few weeks and an 
equilibrium morphology will develop, reducing further erosion rates.  The impact will only 
occur at worst for 20 minutes every week.  The overall magnitude of the change is, therefore, 
considered to be small initially reducing to a negligible impact within a few weeks.  Given the 
slow ambient flow and the sediment size, any sediment plumes will be short- lived and 
sediment will be quickly returned to the seabed.  Plumes with high suspended load are not 
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expected to disperse beyond the Oikos frontage, particularly once an equilibrium morphology 
has developed. 

9.303 The overall magnitude of changes caused by the flows through the marine firewater system 
are assessed as at worst small initially, reducing to negligible after a few weeks.  Probability 
of occurrence is high and thus the overall exposure to change is negligible to low. Based on 
the evidence provided above, sensitivity of subtidal features within the vicinity of the 
proposed works to increases in smothering are considered to be low given that these 
habitats are well adapted to survival under fluctuating sediment conditions. Vulnerability is 
therefore assessed as negligible to low. The benthic habitats and associated species that 
overlap with the changes brought about by the operation of the marine firewater system 
option are not designated and are of poor ecological value. Therefore, importance is 
assessed as low. The overall effect of scour and release of sediment from the marine 
firewater system option on benthic features is considered to be insignificant. 

Changes in Water Quality  

General Scientific Context 

9.304 Scientific evidence on this potential impact pathway has already been provided in 
paragraphs 9.184 to 9.190 and is therefore not repeated here.  

Project Impact Assessment - Elevated suspended sediment concentrations 

9.305 Elevated suspended sediment concentrations as a result of WID maintenance dredging are 
expected to occur temporarily. WID involves the injection of high volumes of water at low 
pressure into recently deposited seabed sediments. This re-fluidises the silts and fine sands, 
which then flow by gravity or current from the dredge site. The water is injected at low 
pressures, ensuring the sediment material is re-energised as a density current at the bed, 
rather than being re-suspended into the full water column. To be effective, the technique 
requires a flow gradient away from the dredge site, so material is transported to locations 
from which it is subsequently re-distributed by natural currents. The technique therefore 
promotes relocation of material based on local dispersion rather than removal to licensed 
marine or land (terrestrial) disposal sites.  

9.306 In order to minimise the environmental effects, existing maintenance dredging in the Thames 
Estuary is required to be undertaken on an ebb tide to provide maximum dispersion and 
minimise sedimentation.  The small maintenance dredge requirement at Jetty 2 is anticipated 
to be undertaken as an extension of the existing Jetty 1 maintenance dredge campaign.  
This existing practice of maintenance dredging on an ebb tide will be adhered to as part of 
any maintenance dredging by WID at Jetty 2 during operation. 

9.307 Previous sediment modelling has found that WID results in peak SSC of up to 200 mg/l 
above background levels for up to 20 minutes before gradually decaying to normal 
background levels (PLA, 2020). 

9.308 These estimates of the increased SSC from WID are generally low when compared with 
existing background levels of near bed SSC in the Thames Estuary.  Measurements within 
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the main navigation channel are highly variable, between 500 and 3,000 mg/l, whilst 
background near bed SSC measured inshore of Jetty 2 can naturally reach 400 mg/l.   

9.309 The predicted increases in SSC will be temporary and of a similar magnitude to those which 
occur naturally in Thames Estuary. Thus, in physical terms, the plumes resulting from any 
maintenance dredging activities are expected to have a minimal and very localised effect on 
SSC in the vicinity of Jetty 2. Magnitude of change is therefore assessed as small as a worst 
case. Probability of occurrence is high and thus the overall exposure to change is low. Based 
on the evidence provided above, sensitivity of benthic habitats and species within the vicinity 
of the proposed development to increases in suspended sediments are considered to be low 
given that these receptors are well adapted to survival under fluctuating sediment conditions. 
Vulnerability is therefore assessed as low. The benthic habitats and associated species that 
overlap with the changes brought about during maintenance dredging are commonly 
occurring in the local area and generally of low conservation concern. Therefore, importance 
is assessed as low. The overall effect of suspended sediments on benthic habitats and 
species is assessed as insignificant. 

Project Impact Assessment - Release of contaminants 

9.310 Any maintenance dredging by WID has the potential to remobilise contaminants that may be 
trapped within the sediments. The likelihood of mobilising sediments and contaminated 
sediments and the magnitude of any effect is dependent upon the level of contamination and 
the volume of material being removed; the proximity of the activity to the feature; the type of 
activity occurring; the manner in which that activity is pursued (including the extent and 
duration); the particle size of the disturbed sediments (contaminants tend to be associated 
with finer particles) and the hydrodynamic conditions.   

9.311 With respect to sediment contamination, low levels of contamination were found in the 
sediment contamination samples (paragraph 9.199 and Chapter 8).  

9.312 Based on existing available information, the overall level of contamination in the proposed 
dredge area is considered to be low and the extent of sediment dispersal as a result of the 
dredge is considered to be spatially limited.  Significant elevations in the water column 
contamination are not anticipated.  Based on these factors, the magnitude of change to 
subtidal habitat and species is considered to be small. Subsequently, exposure of benthic 
habitats and species to potential contaminants is assessed as low.  These benthic features 
are already exposed to comparable levels of contamination from existing routine 
maintenance dredging in the wider area. Sensitivity is thus assessed as negligible. The 
benthic habitats and species that overlap with any potential changes brought about through 
disturbance of contaminated sediment are commonly occurring in the local area and 
generally of low conservation concern, therefore importance is assessed as low. Overall, the 
potential impact to benthic habitats and species arising as a result of disturbance of 
contaminated sediments is assessed as insignificant.   
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The potential introduction and spread of non-native species 

General Scientific Context 

9.313 Scientific evidence on this potential impact pathway has already been provided in 
paragraphs 9.211 to 9.215 and is therefore not repeated here.  

Project Impact Assessment 

9.314 Non-native species have the potential to be transported into the study area on ships’ hull 
during maintenance dredging and through operational vessels using the berth. Non-native 
invasive species also have the potential to be transported via ship ballast water.  Seawater 
may be drawn into tanks when the ship is not carrying cargo, for stability, and expelled when 
it is no longer required. This provides a vector whereby organisms may be transported long 
distances.   

9.315 In view of existing legislation, the probability of the introduction and spread of non-native 
species from operational phase is considered to be low. However, given that the magnitude 
of change is unknown, magnitude ranges from negligible to large depending upon the scale 
and nature of any non-native species introduction, thus the exposure ranges from negligible 
to low at worst. The sensitivity of all intertidal and subtidal receptors to non-native species 
introductions is expected to range from low to moderate. Vulnerability is therefore considered 
to be low. In addition, importance is considered to be low given the habitats and species are 
commonly occurring in the local area and generally of low conservation concern. The overall 
impact is therefore considered to be insignificant. 

9.316 In order to manage potential non-native species risks during the operational phase of the 
OMSSD project, a Biosecurity Plan will be produced. Within England and Wales, best 
practices guidance has been developed on how to manage marine biosecurity risks at sites 
and when undertaking activities through the preparation and implementation of biosecurity 
plans (Cook et al., 2014). This guidance will be followed when developing the Biosecurity 
Plan.  

Fish and Shellfish 

9.317 This section assesses the potential for impacts on fish and shellfish receptors as a result of 
the development during maintenance dredging and vessel operations. The following impact 
pathways have been assessed: 

• Direct changes to fish populations and habitat; and 

• Changes in water and sediment quality.  

Direct changes to fish populations and habitat  

General scientific context  

9.318 Scientific evidence on this potential impact pathway has already been provided in 
paragraphs 9.220 to 9.226 and is therefore not repeated here.  
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Project Impact Assessment 

9.319 Habitat change could potentially impact on critical habitats including spawning and nursery 
and grounds that have an important ecological function for fish and shellfish. However, the 
maintenance dredge footprint is considered unlikely to provide important nursery or 
spawning functions for fish species as a result of the disturbed nature of this habitat despite 
known nursery areas for fish such as seabass occurring in the wider Outer Thames Estuary 
area.  Furthermore, the nearest shellfish beds are located more than 4 km east of Jetty 2 
and therefore this receptor will not be affected by the proposed dredge. 

9.320 The benthic resource within the berth footprint is considered to be very low in biomass and 
species diversity and impacts from dredging in the study area on benthic species and 
habitats were considered to be insignificant (see paragraphs 9.146 and 9.151).  This 
impoverished habitat provides a limited prey resource for demersal and flatfish species.  
Furthermore, most fish species are opportunistic and generalist feeders, which means that 
most are not reliant on a single prey item.  Fish are also mobile species and will easily be 
able to move away from the zone of influence and return following the cessation of dredging 
activity.  

9.321 Based on these factors, magnitude is considered to be small and probability low.  
Consequently, the exposure of all fish and shellfish to direct habitat changes is considered to 
be negligible and thus impacts are considered insignificant.   

Changes in water and sediment quality  

General Scientific Context  

9.322 Scientific evidence on this potential impact pathway has already been provided in 
paragraphs 9.235 to 9.240 and is therefore not repeated here.  

Project Impact Assessment 

9.323 Elevated suspended sediment concentrations as a result of WID maintenance dredging are 
expected to occur temporarily.  

9.324 In order to minimise the environmental effects, existing maintenance dredging in the Thames 
Estuary is required to be undertaken on an ebb tide to provide maximum dispersion and 
minimise sedimentation.  The small maintenance dredge requirement at Jetty 2 is anticipated 
to be undertaken as an extension of the existing Jetty 1 maintenance dredge campaign.  
This existing practice of maintenance dredging on an ebb tide will be adhered to as part of 
any maintenance dredging by WID at Jetty 2 during operation. 

9.325 Previous sediment modelling has found that WID results in peak SSC of up to 200 mg/l 
above background levels for up to 20 minutes before gradually decaying to normal 
background levels (PLA, 2020). 

9.326 These estimates of the increased SSC from WID are generally low when compared with 
existing background levels of near bed SSC in the Thames Estuary.  Measurements within 
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the main navigation channel are highly variable, between 500 and 3,000 mg/l, whilst 
background near bed SSC measured inshore of Jetty 2 can naturally reach 400 mg/l.   

9.327 The temporary and highly localised increases in SSC will be of a magnitude comparable to 
that which occurs under the present maintenance dredging regime and which can occur 
naturally in Thames Estuary. Thus, in physical terms, the plumes resulting from any 
proposed maintenance dredging activities are expected to have a minimal and local effect on 
SSC (and associated dissolved oxygen levels) in the vicinity of the proposed development.  

9.328 Commercial shellfish beds do not overlap with the plumes generated during dredging and 
will therefore not be affected by the proposed dredge.  

9.329 As noted in the preceding section, fish within the Thames Estuary are well adapted to living 
in an area with variable and sometimes relatively high suspended sediment loads. Fish feed 
on a range of food items and, therefore, their sensitivity to a temporary change in the 
availability of a particular food resource is considered to be low. Their high mobility enables 
them to move freely to avoid areas of adverse conditions and to use other food sources in 
the local area.   

9.330 Therefore, while the probability of a localised change is high, magnitude of change will be 
negligible in the context of existing maintenance dredge activities at Jetty 1 and 
consequently exposure to change is assessed as negligible. Sensitivity of fish is assessed 
as low at worst and consequently vulnerability is also assessed as none. Therefore, while 
the overall importance of certain fish and shellfish species is high (i.e. for fish species of 
conservation interest such as Atlantic salmon, lamprey species and European eel), the 
impact is assessed as be insignificant. 

9.331 Increases in SSC will be brief and localised and there is not expected to be a significant 
reduction in dissolved oxygen. The probability of a localised effect is therefore medium to 
high but the magnitude of change is considered to be negligible, leading to a negligible 
exposure to change. Therefore, while the sensitivity of fish and shellfish is low to moderate 
and certain species have a high nature conservation importance (e.g. migratory Atlantic 
salmon and lamprey) any impact will be insignificant.   

9.332 With respect to sediment contamination, an overview of existing chemical sediment data is 
included in Chapter 8.   

9.333 Based on existing available information, the overall level of contamination in the proposed 
dredge area is considered to be low and the extent of sediment dispersal as a result of the 
dredge is considered to be spatially limited.  Significant elevations in the concentrations of 
contaminants within the water column are not anticipated.  Based on these factors, the 
magnitude of change to fish species is considered to be small. Subsequently, exposure of 
fish and shellfish species to potential contaminants is assessed as low.  Given the sensitivity 
of fish is considered to be low to moderate and the overall importance is considered to range 
from low to high, depending on the ecological value and protected status of individual 
species, the impact is assessed as insignificant to minor adverse and not significant. 
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Human health 

9.334 All physical processes effects arising from the construction (dredging and disposal) and 
operation of the OMSSD project are confined to the marine water environment.  These 
effects, with the possible exception of sediment contamination do not directly impact on 
human health.  Sediment contamination sampling through the depth of the proposed dredge 
has been undertaken to the agreed PLA/MMO sample plan.  At the time of writing, the 
polybrominated diphenyl ethers (PBDE) results from Cefas were not available.  This data will 
be considered within the ES.  All other contaminants were lower in content than the 2019 
analysis.  Based on these data and the historic analysis, there is no reason to indicate that 
the sediment will be unsuitable for disposal in the marine environment. The results showed 
that the sediment is suitable for marine disposal. The levels of contamination are therefore 
not expected to have a significant human or ecological effect.  

Climate change 

9.335 The bathymetric and hydrodynamic changes resulting from the dredging and disposal 
activities are very small in the estuary wide context.  The magnitude of these changes are 
insufficient to cause morphological change that would significantly affect tidal propagation, 
saline intrusion or wave activity.  As a result, the works will have no impact on the predicted 
ongoing effects of climate change in the marine environment.  Equally the effects of climate 
change in the future would make an insignificant change to the marine ecology effects that 
have been assessed as a result of the OMSSD project. 

Mitigation Measures 
9.336 The highest level of significance identified by the marine ecology assessment was minor 

adverse and related to the potential effects on receptors with a high nature conservation 
status (namely the Outer Thames Estuary SPA and Margate and Long Sands SAC that 
overlap the disposal site, and protected fish species occurring in the study area).  The 
magnitude of these effects, however, were small with the significance assessed as minor 
primarily due to the high importance of these sites and species.  The significance of all other 
potential impacts on relevant receptors was assessed as insignificant. 

9.337 Mitigation measures are only considered necessary if the level of significance is assessed as 
moderate or above.  Based on the assessment outcomes, there is considered to be no 
requirement for secondary mitigation measures as defined by IEMA (2016)300. 

9.338 Tertiary mitigation measures will be undertaken to manage commonly occurring 
environmental effects.  Although these are not likely to alter the assessment conclusions, 
they are considered to be standard good practices.  These are as follows: 

	
	
300 IEMA (2016). Environmental Impact Assessment Guide to: Delivering Quality Development. Available at: 
https://www.iema.net/assets/newbuild/documents/Delivering%20Quality%20Development.pdf (accessed 
February 2021). 
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• Depositing each disposal load at the North Edinburgh Channel disposal site (TH080) 
evenly throughout the site.  This will minimise the initial reduction in water depth and 
any environmental changes at this site; 

• Production and implementation of a Biosecurity Plan in accordance with best practice 
guidance (Cook et al., 2014).  This will ensure any marine biosecurity risks during the 
construction and operational phase of the OMSSD project are appropriately managed; 
and 

• Following the existing practice of maintenance dredging on an ebb tide during any 
maintenance dredging by WID at Jetty 2 during operation.  This will provide maximum 
dispersion of the disturbed sediment and minimise potential sedimentation.  

Limitations 
9.339 This assessment has been undertaken based on the following assumptions: 

• Dredging is undertaken by TSHD with disposal at the North Edinburgh Channel 
(TH080) disposal site (if required); and 

• Any maintenance dredging requirement will be undertaken by WID. 

9.340 Whilst these are limitations, the assessment within this PEIR has been undertaken 
considering the anticipated worst-case scenario in respect of the marine water environment 
at both the dredge and disposal locations and for the firewater system. The assessment will 
be updated in the ES once the dredge and disposal (if required) methodologies have been 
confirmed and the design of the firewater system finalised. 

Preliminary Conclusions on Residual Effects 
9.341 A summary of the impact pathways that have been assessed, the identified residual impacts 

and level of confidence is presented in Table 9.16. 

9.342 No specific mitigation has been identified as being necessary within the marine environment 
arising from the marine ecology effects of the OMSSD project, although a number of tertiary 
mitigation measures (or good practice) is highlighted in Table 9.16.  Overall, therefore, the 
residual impacts will remain the same as the assessment of significance in advance of 
mitigation detailed in the preceding sections. 

9.343 The assessment concludes that there is no potential for significant effect.  The main effects 
predominantly remain local to the individual dredging and disposal locations, as well as the 
potential marine firewater intake and outlet pipes.  Apart from a few exceptions, all impact 
pathways are assessed as insignificant.  The exceptions are minor adverse (not significant) 
impacts on benthic habitats and species arising from deposition of capital dredge material 
and associated changes in water and sediment quality at the potential disposal site (given 
that this site overlaps two international designated sites, the Outer Thames Estuary SPA 
and Margate and Long Sands SAC) and the potential introduction and spread of non-native 



  
 

 
  
 

	
315 

Preliminary Environmental Information Report Oikos Marine & South Side Development 
 

species.  In addition, minor adverse (not significant) impacts are assessed on fish (given 
that these include protected species) as a result of changes in water and sediment during 
dredging and disposal activities and the effects of underwater noise during the construction 
phase.  All these minor effects, however, are only evident over the intermittent and short-
term period of dredging and disposal activities. 
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Table 9.16: Summary of potential impact, mitigation measures and residual impacts for nature conservation and marine ecology. 

Receptors Impact pathway Impact significance Mitigation measures Residual impact Confidence 

Construction Phase 

Benthic habitats and 
species 

Changes to benthic habitats and 
species as result of seabed removal 
during dredging 

Insignificant N/A Insignificant High 

Changes to habitats and species as a 
result of sediment deposition 

Insignificant (capital 
dredging) 
Minor adverse (disposal) 

Each disposal load will be 
disposed evenly throughout the 
North Edinburgh Channel disposal 
site (TH080) in accordance with 
good practice. 

Insignificant (capital 
dredging) 
Minor adverse 
(disposal) 

Medium 

Indirect changes to seabed habitats 
and species as a result of changes to 
hydrodynamic and sedimentary 
processes 

Insignificant N/A Insignificant 
 

Medium 

Changes in water and sediment quality Insignificant (capital 
dredging) 
Insignificant to minor 
adverse (disposal) 

N/A Insignificant (capital 
dredging) 
Insignificant to minor 
adverse (disposal) 

Medium 

The potential introduction and spread of 
non-native species 

Insignificant to minor 
adverse 

A Biosecurity Plan will be 
prepared and implemented in 
accordance with guidance. 

Insignificant to minor 
adverse 

Medium 

Fish and shellfish Direct changes to fish populations and 
habitat 

Insignificant N/A Insignificant Medium 

Changes in water and sediment quality Insignificant to minor 
adverse 

N/A Insignificant to minor 
adverse 

Medium 

Underwater noise Insignificant to minor 
adverse 

N/A Insignificant to minor 
adverse 

Medium 

Marine mammals Underwater noise Insignificant N/A Insignificant Medium 
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Receptors Impact pathway Impact significance Mitigation measures Residual impact Confidence 

Operational Phase 

Benthic habitats and 
species 

Changes to benthic habitats and 
species as result of seabed removal 
during dredging 

Insignificant N/A Insignificant High 

Changes to habitats and species as a 
result of sediment deposition 

Insignificant N/A Insignificant Medium 

Changes in water and sediment quality Insignificant Undertake any required 
maintenance dredge activity by 
WID during the ebb tide. 

Insignificant Medium 

The potential introduction and spread of 
non-native species 

Insignificant A Biosecurity Plan will be 
prepared and implemented in 
accordance with guidance. 

Insignificant Medium 

Fish and shellfish Direct changes to fish populations and 
habitat 

Insignificant N/A Insignificant Medium 

Changes in water and sediment quality Insignificant to minor 
adverse 

Undertake any required 
maintenance dredge activity by 
WID during the ebb tide. 

Insignificant to minor 
adverse 

Medium 


