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1. Introduction
Liverpool Bay / Bae Lerpwl SPA has been classified by the UK and Welsh Assembly
Governments as a Special Protection Area (SPA) and the European Commission has been
notified. The site forms part of the Natura 2000 network. The Liverpool Bay / Bae Lerpwl
SPA lies in both English and Welsh territorial waters.
The SPA is subject to protection under the Habitat and Birds Directives1 (transposed through
The Conservation of Habitats and Species Regulations 2010 (as amended)2, referred to in
this document as the „Habitats Regulations‟). Amongst other things, the Habitats
Regulations place an obligation on relevant and competent authorities3 to put in place
measures to protect the sites from damage or deterioration.
This advice for the Liverpool Bay / Bae Lerpwl SPA is jointly prepared by the Countryside
Council for Wales (CCW) and Natural England given in fulfilment of their duty under
Regulation 35(3)4 of the Habitats Regulations.
This duty is for Natural England and CCW to advise relevant authorities as to (a) the
conservation objectives for Liverpool Bay / Bae Lerpwl SPA and, (b) any operations which
may cause deterioration of natural habitats or the habitats of species, or disturbance of
species, for which Liverpool Bay / Bae Lerpwl SPA has been designated.
This advice is based on the best available evidence and information at the time of writing
(October 2012). It will be kept under review by Natural England and CCW and updated with
significant and appropriate new evidence and information.
This advice constitutes one element of Natural England‟s and CCW‟s advisory role in
relation to this site.
An independent review of Natural England‟s marine SAC selection process5 carried out in
2011 made a number of recommendations as to how Defra and Natural England should
modify their approach to future evidence based work6. This resulted in Natural England
adopting the Government Chief Scientific Adviser‟s (GCSA) guidelines on using evidence7,
through the development of a suite of Evidence Standards8. Implementation of these
standards has included Natural England working with JNCC to develop a protocol which has
been subject to independent expert review, setting out the processes and requirements for
the development of conservation advice packages, to ensure that these fully comply with the
GCSA‟s guidelines. Whilst the conservation advice provided here was developed prior to the
finalisation of the protocol, it has been assessed for compliance with the protocol document
and a detailed report can be found on our website9.

1

Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora
http://www.legislation.gov.uk/uksi/2012/1927/contents/made
3
as defined under Regulation 6 of The Conservation of Habitats and Species (Amendment) Regulations 2012
4
http://www.legislation.gov.uk/uksi/2010/490/regulation/35/made
5
http://www.naturalengland.org.uk/ourwork/marine/sacconsultation/default.aspx
6
http://www.defra.gov.uk/publications/files/pb13598-graham-bryce-independent-review-marine-sacs-110713.pdf
7
http://www.bis.gov.uk/assets/goscience/docs/g/10-669-gcsa-guidelines-scientific-engineering-advice-policymaking.pdf
8
http://www.naturalengland.org.uk/ourwork/research/default.aspx
9
http://www.naturalengland.org.uk/ourwork/conservation/designatedareas/sac/conservationobjectives.aspx
2
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2.

Roles and responsibilities

2.1

Natural England and CCW’s role

The Habitats Regulations transpose the Habitats and Birds Directive into law in Great
Britain. They give Natural England and CCW a statutory responsibility to advise relevant
authorities as to the conservation objectives for candidate Special Areas of Conservation
(cSACs), Special Areas of Conservation (SACs) and Special Protection Areas (SPAs) in
England and Wales and to advise relevant authorities as to operations which may cause
deterioration of natural habitats or the habitats of species, or disturbance of species for
which the sites have been designated.
Natural England and CCW will provide additional advice for each site to relevant authorities
and competent authorities in order for them to fulfil their duties under the Habitats
Regulations, such as a competent authority assessing the implications of any plans or
projects on the SPA. Each plan or project will be judged on its own merits and this will
determine the nature of any additional advice required.
2.2

The role of competent and relevant authorities

The term “competent authority” includes all public bodies and statutory undertakers. The
Regulations identify a number of competent authorities as “relevant authorities”, with
particular functions in relation to European Marine Sites. Their decision making may have an
impact on the Natura 200010 series and therefore needs to be subject to the Regulations. All
competent authorities are required to have regard for the requirements of the Habitats
Directive in the exercise of their functions (regulation 9).
Competent authorities have specific duties and powers under the Habitats Regulations.
Where a decision is being considered within or affecting a Natura 2000 site, then the
competent authority must follow the procedures in Regulations 61 & 62. Competent
authorities also have duties under Regulations 69 & 70 for the review of decisions that have
already been made. These Regulations refer back to the procedures set out in Regulation
61.
The competent authority carries out the appropriate assessment and makes a decision
rather than the proponent of the plan or project or the Statutory Nature Conservation Body
(SNCB i.e. Natural England or CCW). Regulation 61(2) makes it clear that the applicant has
to supply the necessary information for the competent authority to make the assessment.
The competent authority can require the proponent to provide sufficient information to inform
the assessment. When carrying out the assessment, the competent authority must consult
Natural England and/or CCW as appropriate, in accordance with the Habitats Regulations.
The Habitats Regulations require relevant authorities to exercise their functions so as to
secure compliance with the Habitats Directive. Under Regulation 3611 of the Habitats
Regulations, the relevant authorities may draw up a management scheme for the site. If
such a scheme were to be established, its purpose would be to provide a framework through
which the relevant authorities exercised their functions in accordance with the Directive. A
management scheme should be guided by the advice in this package.

10

SACs and SPAs are together referred to as Natura 2000 sites or (in the marine environment) European Marine
Sites.
11
http://www.legislation.gov.uk/uksi/2010/490/regulation/36/made
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Relevant authorities must, within their areas of jurisdiction, have regard to both direct and
indirect effects on interest features of the site. This may include consideration of issues
outside the boundary of the site.
Nothing within a Regulation 35 package will require relevant authorities to undertake any
actions or ameliorate changes in the condition of interest features if it is shown that the
changes result wholly from natural causes. Having issued Regulation 35 advice for this site,
Natural England and CCW will continue to review any new evidence or information about
this site and will provide further guidance as appropriate This does not, however, preclude
relevant authorities from taking any appropriate action to prevent deterioration to the interest
features, and indeed such actions should be undertaken when required.
2.3

Role of conservation objectives

The conservation objectives set out what needs to be achieved for the site to make the
appropriate contribution to the conservation status of the features for which the site is
designated and thus deliver the aims of the Habitats and Birds Directives.
Conservation objectives are the starting point from which management schemes and
monitoring programmes may be developed as they provide the basis for determining what is
currently or may cause a significant effect. They inform: the consideration of whether plans
or projects are likely to have a significant effect on a site; the scope and conclusions of
appropriate assessments; and the determination of whether plans or projects will adversely
affects the integrity of the site.

2.4

Role of advice on operations

The advice on operations set out in Section 4 of this document provides the basis for
discussion about the nature and extent of the operations taking place within or close to the
site and which may have an impact on its interest features. The advice should be used to
help identify the extent to which existing measures of control, management and forms of use
are, or can be made, consistent with the conservation objectives, and thereby focus the
attention of relevant authorities and surveillance programmes to areas that may need
management measures.
In addition to providing such advice, this advice will inform the scope and nature of any
„appropriate assessment‟ which the Directive requires to be undertaken for plans and
projects (Regulations 61 and 63, and by Natural England and CCW under Regulation 21 of
the Habitats Regulations).
This advice on operations is intended to be a basis for further discussions with the relevant
authorities and any advisory groups formed for the site.
2.5

Precautionary principle

All forms of environmental risk should be tested against the precautionary principle which
means that where there are real risks to the site, lack of full scientific certainty should not be
used as a reason for postponing measures that are likely to be cost effective in preventing
such damage. It does not however imply that the suggested cause of such damage must be
eradicated unless proved to be harmless and it cannot be used as a licence to invent
hypothetical consequences. Moreover, it is important, when considering whether the

9

information available is sufficient, to take account of the associated balance of likely costs,
including environmental costs, and benefits (DETR & the Welsh Office 1998).

3.

Conservation objectives

3.1

Background to conservation objectives

The conservation objectives inform the decision as to whether a plan or project may have a
likely significant effect and the scope and nature of any „appropriate assessment‟ under the
Habitats Regulations12. An appropriate assessment will also require consideration of issues
specific to the individual plan or project.
The scope and content of an appropriate assessment will depend upon the location, size
and significance of the proposed project. Natural England and CCW will advise on a case by
case basis.
Following an appropriate assessment, competent authorities are required to ascertain the
effect on the integrity of the site. The integrity of the site is defined in paragraph 20 of ODPM
Circular 06/2005 (DEFRA Circular 01/2005) and in paragraph 19 of Annex 3 to Welsh
Government Technical Advice Note (TAN) 513 as the coherence of its ecological structure
and function, across its whole area, that enables it to sustain the habitat, complex of habitats
and/or the levels of populations of the species for which it was classified. The determination
of favourable condition is separate from the judgement of effect upon integrity. For example,
there may be a time-lag between a plan or project being initiated and a consequent adverse
effect upon integrity becoming manifest in the condition assessment. In such cases, a plan
or project may have an adverse effect upon integrity even though the site remains in
favourable condition, at least in the short term.
The conservation objectives for this site are provided in accordance with paragraph 17 of
ODPM Circular 06/2005 (DEFRA Circular 01/2005) which outlines the appropriate
assessment process. The entry on the Register of European Sites gives the reasons for
which a site was classified or designated.
The target for population size is set to take account of the way in which populations fluctuate
naturally and the degree of uncertainty in estimating population size.
This is to ensure that in future estimates of population size, real changes in the population
from the‟ baseline‟ level set by the conservation objectives, can be distinguished from
expected natural variability (e.g. due to natural population dynamics or weather conditions)
and/or uncertainty in measurement. This distinction is important because only real changes
beyond expected natural fluctuation result in the features being considered to be in
unfavourable condition and triggering any investigation or remedial management.”
The periodic assessment of feature condition against the baseline is distinct from the
consideration of specific anthropogenic impacts, (for example plans or projects predicted to
reduce a population from its baseline value to a new, lower level). The lower limit of the
baseline population size, reflecting what we understand to be natural variability, does not
indicate that a decline of similar magnitude by anthropogenic causes is acceptable. Any

12
13

Regulations 61 and 63 by a competent authority and Regulation 21 by Natural England & CCW
http://wales.gov.uk/docs/desh/policy/100730tan5en.pdf
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reduction in population size that is an anticipated result of human activity would trigger a
conclusion of likely significant effect.
3.2

Liverpool Bay / Bae Lerpwl SPA conservation objectives

The conservation objectives for Liverpool Bay / Bae Lerpwl SPA are set out in the sections
below. As noted in section 1 above, Natural England and CCW may, in future, refine these
as understanding of the features improves and further information, such as survey work,
becomes available.
The conservation objectives should be read in the context of other advice given, particularly:


the Departmental Brief which provides more detailed information about the site and
evaluates its interest features according to the Birds Directive selection criteria and
guiding principles14;



the favourable condition tables (Appendix A) providing information on how to recognise
favourable condition for each of the features and which provides a basis from which a
programme for monitoring the condition of the features can be developed; and



the attached map (Appendix B) which show the Liverpool Bay/Bae SPA Lerpwl Site
Boundary

3.2.1 Local environmental conditions and supporting habitats
Liverpool Bay is located in the south-eastern region of the northern part of the Irish Sea,
bordering northwest England and north Wales, and running as a broad arc from Morecambe
Bay to the east coast of Anglesey
The Liverpool Bay / Bae Lerwpl SPA is divided roughly equally between England and Wales
at the border between English and Welsh territorial waters running north-westwards from the
Dee Estuary. In England the SPA borders the county of Lancashire, the Unitary Authority
area of Blackpool and the Metropolitan Districts Sefton and Wirral. In Wales, it borders the
unitary authority areas of Flintshire, Denbighshire, Conwy, Gwynedd and Anglesey. The
SPA comprises one area of 170,225 ha The seaward boundary of the SPA is mostly within
the 20m depth contour but off the coast of north Wales extends marginally beyond the 25m
depth contour.
Bathymetry & Sediments
The seabed of Liverpool Bay consists of a wide range of mobile sediments. Sand is the
predominate substrate with a concentrated area of gravelly sand off the Mersey Estuary.
Sandbanks off the English coast of the Bay include East Hoyle Bank (largely within the
Mersey Narrows and North Wirral Foreshore pSPA), parts of Great Burbo Bank (off the
mouth of the Mersey). West Hoyle Bank (at the mouth of the Dee Estuary), Dutchman Bank
and Chester and Rhyl Flats, are amongst the sand banks off the Welsh coast of the bay.

Tidal currents

14

http://www.naturalengland.org.uk/Images/LB-brief_tcm6-21727.pdf
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The tidal currents throughout the bay are generally weak and do not exceed 2m/sec. This
combined with a relatively extended tidal range of 6 to 8m along the Lancashire coastline
facilities the deposition of sediments, encouraging mud and sand belts to accumulate.

Water temperature and salinity
Water temperature fluctuates between summer and winter, with the coldest in February and
March of 5-6°C. In August the surface water temperatures range between 14-16°C. The
salinity level varies from fully saline in the western seaward areas of Liverpool Bay/Bae
Lerpwl and decreases eastwards to 33 – 31 parts per thousand with the increased fresh
water river input.

Fish species
The bay holds various fish of commercial importance. Pelagic species such as herring
Clupea harengus and sprat Spratus spratus have nursery grounds in the bay. Demersal
species such as plaice Pleuronectes platessa and sole Solea solea use the bay for
spawning and as a nursery area. Herring and sprat are amongst the most frequently
recorded prey species of red-throated divers (Cramp & Simmons 1977), although this
species is considered to be an opportunistic feeder, taking a rather broad range of fish
species (Guse et al. 2009 and references therein).

Shellfish species
A study in Liverpool Bay investigated how bivalve distributions may influence scoter
distributions (Kaiser et al. 2002; Kaiser et al. 2006). Benthic sampling undertaken to date
has found three main bivalve species within the sampling areas. These were the white
furrow shell Abra alba, bean razor clam Pharus legumen and banded wedge shell Donax
vittatus. Species such as rayed trough shell Mactra stultorum and bean-like tellin Fabulina
fabula were much more patchily distributed. It is clear that each species occurs in distinct
patches of variable abundance, but as one species declines it is replaced by another
species. Work in Carmarthen Bay (Woolmer 2003) indicates that common scoters are quite
broad in their selection of prey species, and will forage on species that are at sufficient
density and at a suitable depth. This was also supported in the Liverpool Bay research
(Kaiser et al. 2006).
3.2.2

Red-throated diver - Gavia stellata

Red-throated divers in Liverpool Bay are listed in Annex 1 to the Birds Directive and are
assessed against stage 1(1) of the SPA selection guidelines (Stroud et al. 2001) using the
relevant national population estimate. The wintering population of red-throated divers in
Great Britain is estimated to be 17,116 individuals (O‟Brien et al. 2008), representing
between 10-19% (depending on the areas included) of the NW Europe non-breeding
population. The Great Britain population estimate is derived from shore-based observations
together with more specific aerial and boat surveys. Surveys from boats and planes have
been responsible for identifying much larger numbers wintering in British coastal waters than
previously known and the Great Britain population estimate is still considered to be an
underestimate (O‟Brien et al. 2008).
In the UK, red-throated divers are associated with inshore waters, often occurring within
sandy bays, firths and sea lochs, although open coastline is also frequently used (Skov et al.
1995; Stone et al. 1995). Lack (1986) found the distribution to be fairly even along the east
12

coast, with perhaps slightly fewer in the south compared to the north. The species is less
abundant around western coasts and has a patchy distribution, though it is still common,
especially off western Scotland (Moser et al. 1986; Stone et al. 1995). Concentrations have
been recorded in Cardigan Bay, the Moray Firth, the Clyde and Forth Estuaries, the
Aberdeenshire coast, the Suffolk/Essex coast, as well as close to Tiree (Moser et al. 1986;
Barrett & Barrett 1985; Pollitt et al. 2000; Thorpe 2002). O‟Brien et al. (2008) note that
distribution was uneven at the national scale and by far the greatest numbers were found off
southeast and east Britain. Aerial and boat transect surveys in 2002/3 identified a significant
concentration in the Outer Thames Estuary (Percival et al. 2004). Shore-based observations
from the North Norfolk Coast have identified winter (December-January) peaks during 19921995 of up to 820 individuals (Taylor et al. 1999) and this is may be indicative of a further
significant concentration.
Wintering red-throated divers occur throughout Liverpool Bay / Bae Lerpwl SPA with highest
recorded densities off the Ribble Estuary, North Wales and the North Wirral Foreshore
(Webb et al. 2006a). Red-throated divers use the SPA in wintering numbers of European
importance (922 individuals, 5.4% of the GB population, 2001/02 – 2006/07).
3.2.3 Common scoter - Melanitta nigra
Common Scoter is not listed in Annex I to the Birds Directive and is assessed against stage
1(2) of the SPA selection guidelines (Stroud et al. 2001) using the relevant bio-geographical
population estimate. Common scoter is a regularly occurring migratory species and the
subspecies M. n. nigra winters in the Baltic and eastern Atlantic south to Mauritania
(Wetlands International, 2006).The wintering population of common scoter within this area is
considered to be approximately 1.6 million individuals (of which it was previously estimated
that 50,000 individuals wintered around the coast of Britain) (Kershaw & Cranswick 2003).
As described above for red-throated diver, the Great Britain population size (derived largely
from shore-based surveys) is clearly an under-estimate given the large numbers recorded in
Liverpool Bay/Bae Lerpwl.
Non-breeding common scoters can be found around most of the coast of the UK, with
concentrations around the Moray Firth, Firth of Forth, north-east England, East Anglia,
Carmarthen Bay, Cardigan Bay, north Wales, and north-west England (Lack 1986; Kirby et
al. 1993). The preferred non-breeding habitat comprises shallow offshore areas with sandy
sea beds (Lack 1986).
Common scoters have a more clustered distribution within Liverpool Bay than red-throated
divers, with highest concentrations recorded from three broad areas (Webb et al., 2006a):
i) Red Wharf Bay (Anglesey) and Conwy Bay;
ii) Great Orme‟s Head to the North Wirral Foreshore;
iii) Formby Point to Shell Flat (off Blackpool).
Common scoters use the SPA in winter in numbers of European importance (54,675
individuals, 3.4% of the nigra subspecies, 2001/02 – 2006/07).

3.3 Background to favourable condition tables
The favourable condition table sets out the principal sources of information that Natural
England and CCW will use to assess the condition of the interest features as part of an
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ongoing monitoring requirement and reporting under article 12 of the Habitats Regulations.
The favourable condition tables can be found at Appendix A.
On many terrestrial European sites, we know sufficient about the required condition of
qualifying habitats to be able to define favourable condition with confidence. In contrast
understanding the functioning of large, varied, dynamic marine and estuarine sites, which
experience a variety of pressures resulting from historic and current activities, is much more
difficult, consequently it is much harder to define favourable condition so precisely in such
sites. In general the conservation objectives provided are based on a working assumption
that the current condition of the features is favourable for most attributes.
Where there are more than one year‟s observations on the condition of marine features, all
available information will need to be analysed to determine, where possible, any natural
environmental trends at the site. This will provide the basis for judgements of favourable
condition to be determined in the context of natural change. Where it becomes clear that
certain attributes may indicate a cause for concern, and if further investigation indicates this
is justified, restorative management actions will need to be taken. The aim of such action
would be to return the interest feature to favourable condition from any unfavourable state.
Future editions of the advice within this document will revise the current assumptions about
feature condition in light of ongoing and future monitoring. This will be linked with any
developments in our understanding of the structure and functioning of features and the
pressures they are exposed to.
This advice also provides the basis for discussions with relevant authorities, and as such the
attributes and associated measures and targets may be modified over time. The aim is to
have a single agreed set of attributes that will be used as a basis for monitoring in order to
report on the condition of features. Condition monitoring of the attributes may be of fairly
coarse methodology, underpinned by more rigorous methods on specific areas within the
site. Common Standards Monitoring (JNCC 2004) requires mandatory monitoring of some
attributes of a designated feature, while other attributes are considered discretionary (or sitespecific) and are incorporated to highlight local distinctiveness. Monitoring of both bird
populations and the extent of habitats are fundamental to assessing the condition of bird
features (JNCC 2004), and are therefore identified as “mandatory attributes” in the
Favourable Condition Tables (Appendix A). It is not possible to make a robust assessment of
the condition of a feature without assessing the mandatory attributes. For bird features the
general rule is that all mandatory attributes must meet their targets for the feature to
be in favourable condition. Priority will be given to measuring attributes that are at risk
from anthropogenic pressure and for which changes in management may be necessary.
This information may be generated by Natural England/CCW or collected by other
organisations through agreements.
The condition monitoring programme will be developed through discussion with the relevant /
competent authorities and other interested parties, ideally as part of the management
scheme process. Natural England and CCW will be responsible for collating the information
required to assess condition, and will form a judgement on the condition of each feature
within the site.
Targeted monitoring of the attributes identified in the favourable condition table will be an
important, but not the only, basis for assessing the condition of the features. Additional
sources of information may also be selected to inform our view about the integrity and
condition of the site. For example, a part of risk based monitoring activity data (as collected
by the relevant/competent authorities and their statutory advisers) could give an indication as
to the levels of pressure that may impact on the site features. Any other relevant data, such
14

as data on site integrity, results from compliance monitoring, (for example assessing the
conduct of activities in relation to regulations and licence conditions), together with data
obtained to inform appropriate assessments, licence applications etc. will also have an
important role in informing assessments of feature condition.
Information about the size of the bird populations on the site will also need to be interpreted
in the context of any wider changes in the populations of these species at a national or biogeographic region level.
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3.3.1 The conservation objective for Liverpool Bay / Bae Lerpwl SPA Interest feature
1: Internationally important non-breeding population of red-throated diver (Gavia
stellata)
Subject to natural change15, maintain16 or enhance the red-throated diver population and its
supporting habitats in favourable condition17

The interest feature red-throated diver will be considered to be in favourable condition only
when both of the following two conditions are met:
(i)

The size of the red-throated diver population is at, or shows only non-significant
fluctuation around the mean population at the time of designation of the SPA. to
account for natural change;

(ii)

The extent of the supporting habitat within the site is maintained.

The favourable condition table (Appendix A) further defines favourable condition for the
interest features of the site.
Explanatory information for the red-throated diver conservation objectives
Key supporting habitats and distribution
In the UK, wintering red-throated divers are associated with shallow (between 0-20m deep
and less frequently in depths of around 30m) inshore waters, often occurring within sandy
bays, firths and sea lochs, although open coastline is also frequently used (Skov et al. 1995;
Stone et al. 1995). There is some evidence of association with areas of salinity change (e.g.
where low salinity river water meets higher salinity level sea water). Such areas tend to
fluctuate with state of tide, volume of river flow and wind conditions.
The greatest densities of red-throated divers in Liverpool Bay are off the Ribble Estuary,
North Wales, and the North Wirral Foreshore (Webb et al. 2006). As an active fish-feeder
(Guse et al. 2009 and references therein), the distribution and concentrations of red-throated
divers will at least partly be determined by the presence, abundance, and availability of their
prey species.
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„Natural change‟ means changes in the species or habitat which are not a result of human influences. Human
influence on the red-throated diver population is acceptable provided that it is proved to be/can be established to
be compatible with the achievement of the conditions set out under the definition of favourable condition. A
failure to meet these conditions, which is entirely a result of natural process will not constitute unfavourable
condition, but may trigger a review of the definition of favourable condition.
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„Maintain‟ is used here because existing evidence suggests the feature to be in favourable condition, and the
objective is for it to remain so. Existing activities are deemed to be compatible with the conservation objectives if
current practices are continued at current levels and in the absence of evidence that current activities are
significantly affecting the red-throated diver population or its habitat. However, it must be borne in mind that
gradually damaging activities can take time to show their effects. If evidence later shows an activity to be
undermining the achievement of the conservation objectives, then the red-throated diver population will be
deemed to be in unfavourable condition.
17

Relates to the maintenance of the structure, function, and typical species for that feature within the site.
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Key food
The red-throated diver is considered to be an opportunistic feeder and dietary studies have
revealed several different fish species are consumed depending upon the area studied
(Guse et al. 2009). The sandbanks of Liverpool Bay support the nursery and feeding
grounds for many fish species, including the small fish that red-throated divers feed on.
Evidence suggests that red-throated divers prey on several different fish species including
members of the cod family, herring, gobies and sand eels, (Guse et al. 2009 and references
therein).
Behaviour and Impacts
In a review of the sensitivity of 26 species of „seabird‟ to the development of offshore windfarms, Garthe & Huppop (2004) found that red-throated divers had the second highest
species sensitivity index score. There is evidence that red-throated divers are displaced from
the footprint of offshore wind-farms and surrounding sea areas up to 2km distant from the
outermost turbines due most likely to the presence of the turbines and the activities of
maintenance vessels. Petersen et al. (2006) showed a marked post construction avoidance
of the Horns Rev offshore wind-farm, including also the 2km and 4km zones around it. A
similar, though less pronounced avoidance response to the Nysted offshore wind-farm by
divers was also recorded (Petersen et al. 2006). Inappropriately sited developments could
displace significant numbers of the GB wintering population. Other forms of renewable
energy, such as tidal barrages, could also impact on the species‟ wintering numbers and
distribution.
Red-throated divers are especially sensitive to disturbance at sea (Garthe & Huppop 2004)
and usually avoid boats.
Red-throated divers moult their flight feathers during September and October when they may
become flightless for a short period and are vulnerable to oil pollution at this time.
Red-throated diver populations are vulnerable to increased adult mortality as it is a long-lived
species with low breeding productivity. Entanglement in various types of static fishing gear,
netting and marine litter is one of the most frequently identified causes of death in NW
European and GB waters (Okill 2002, Erdmann et al. 2005, Weston & Caldow 2010). The
extent of this impact in Liverpool Bay is not known.
Impacts on the prey species of dredging and dumping activities could be detrimental though
requires more research to determine the scale of impact.
Commercial extraction of the red-throated diver‟s main fish prey, as either target and/or bycatch species, could impact the birds, but again the extent of this in Liverpool Bay/Bae
Lerpwl is not well understood.
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3.3.2 The conservation objective for Liverpool Bay / Bae Lerpwl SPA Interest feature
2: Internationally important non-breeding population of common scoter (Melanitta
nigra).
Subject to natural change18, maintain19 or enhance the common scoter population and its
supporting habitats in favourable condition20

The interest feature common scoter will be considered to be in favourable condition only
when each of the following two conditions is met:
(i)

The size of the common scoter population is at, or shows only non-significant
fluctuation around the mean population at the time of designation of the SPA to
account for natural change;

(ii)

The extent of the supporting habitat within the site is maintained.

The favourable condition table (Appendix A) further defines favourable condition for the
interest features of the site.
Explanatory information for the wintering common scoter objectives
Key supporting habitat and distribution
The over-wintering common scoter of Liverpool Bay tends to aggregate on water depth
range of 2-20m and a mean depth of 10-12m (Kaiser et al. 2006). The most important areas
of Liverpool Bay/Bae Lerpwl for the common scoter are Shell Flat to Formby (off Blackpool),
Colwyn Bay and Conwy Bay (CCW, 2006).
Common scoters are present in Liverpool Bay/Bae Lerpwl from July to May, with the most
significant numbers present during August to March. The observed distribution of common
scoter is strongly associated with the distribution of its benthic prey species (Kaiser et al.
2006).

18

Natural change‟ means changes in the species or habitat which are not a result of human influences. Human
influence on the common scoter population is acceptable provided that it is proved to be/can be established to be
compatible with the achievement of the conditions set out under the definition of favourable condition. A failure to
meet these conditions, which is entirely a result of natural process will not constitute unfavourable condition, but
may trigger a review of the definition of favourable condition.

19

Maintain‟ is used here because existing evidence suggests the feature to be in favourable condition, and the
objective is for it to remain so. Existing activities are deemed to be compatible with the conservation objectives if
current practices are continued at current levels and in the absence of evidence that current activities are
significantly affecting the common scoter population or its habitat. However, it must be borne in mind that
gradually damaging activities can take time to show their effects. If evidence later shows an activity to be
undermining the achievement of the conservation objectives, then the common scoter population will be deemed
to be in unfavourable condition.
20

Relates to the maintenance of the structure, function and typical species for that feature within the site.
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Key food
Common scoters feed by diving, usually synchronously in flocks, and feed on cockles,
clams, other bivalves, and a variety of other molluscs, crustaceans, and worms. Kaiser et al.
(2002) conducted a review of the literature concerning the diet of common scoter. This
revealed that in each of eight quantitative studies, the percentage value for the occurrence of
molluscs in their diet exceeded 90% and that for bivalves exceeded 88%. They are,
however, opportunistic in their diet and will often exploit whatever mollusc happens to be the
most locally abundant, suitable prey resource.
Behaviour and Impacts
Male and female common scoter appear to arrive in Liverpool Bay/Bae Lerpwl at different
times, with females arriving later in the year.
Common scoter are an extremely shy species. In a review of the sensitivity of 26 species of
„seabird‟ to the development of offshore wind-farms, Garthe & Huppop (2004) considered
that common scoter had the highest vulnerability score in relation to disturbance by ship and
helicopter traffic. Kaiser et al. (2006) noted that large flocks of the birds were observed being
put to flight at a distance of 2km from a 35m vessel, though smaller flocks were less
sensitive and put to flight at a distance of 1km (Kaiser et al. 2006). Larger vessels would be
expected to have an even greater disturbance distance (Kaiser et al. 2006). Kaiser et al.,
(2006) have shown that common scoter were observed in lowest numbers or were absent
from areas of Liverpool Bay/Bae Lerpwl in which anthropogenic disturbance (shipping
activity) was relatively intense, even when these areas held a high prey biomass.
Studies at Danish wind-farms (Petersen et al. 2006) have provided some evidence of
displacement of common scoter from wind-farms and areas around them, although the
evidence is less clear than in the case of red-throated divers. At least at one site apparent
displacement may be related to temporal variation in the distribution of profitable patches of
food resources rather than an effect of the wind-farm (Petersen et al. 2006). More recent
studies in Denmark have suggested evidence of a degree of habituation by common scoters
to offshore wind-farms (Petersen & Fox 2007).
Dredging for bivalves has been shown to have significant negative effects on their benthic
habitat and could directly affect both the food source and feeding grounds used by common
scoters. Extensive harvesting of benthic bivalves has been implicated in mass mortalities of
other benthic bivalve feeding ducks – notably common eider Somateria mollissima in the
Dutch Wadden Sea (Piersma & Camphuysen 2001).
Common scoter are frequently listed amongst those species of seabird and waterfowl that
are found entangled in various types of static fishing gear and netting in NW European
waters (Erdmann et al. 2005). The extent of this impact in Liverpool Bay/Bae Lerpwl is not
known.
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3.3.3 The conservation objective for Liverpool Bay / Bae Lerpwl SPA Interest feature
3: Non-breeding assemblage of over 20,000 waterbirds
Subject to natural change21, maintain22 or enhance the waterbird assemblage and its
supporting habitats in favourable condition23

The interest feature waterbird assemblage will be considered to be in favourable condition
only when each of the following two conditions is met:
(i)

The size of the waterbird assemblage population shows only non-significant
fluctuation around the mean at the time of designation to allow for natural
change;

(ii)

The extent of the waterbird assemblage supporting habitat within the site is
maintained.

Explanatory information for the waterbird objectives
The peak mean waterbird population of 55,597 is a combination of the red-throated diver
and common scoter estimates in the surveys 2001/02 – 2006/07.

4.

Advice on operations

4.1

Background

Natural England and CCW have a duty under Regulation 35(3)(b) of the Habitats
Regulations to advise other relevant authorities as to any operations which may cause
deterioration of natural habitats or the habitats of species, or disturbance of species, for
which the site has been designated.

21

Natural change‟ means changes in the species or habitat which are not a result of human influences. Human
influence on the non-breeding assemblage is acceptable provided that it is proved to be/can be established to be
compatible with the achievement of the conditions set out under the definition of favourable condition. A failure to
meet these conditions, which is entirely a result of natural process will not constitute unfavourable condition, but
may trigger a review of the definition of favourable condition.
22

Maintain‟ is used here because existing evidence suggests the feature to be in favourable condition, and the
objective is for it to remain so. Existing activities are deemed to be compatible with the conservation objectives if
current practices are continued at current levels and in the absence of evidence that current activities are
significantly affecting the non-breeding assemblage or its habitat. However, it must be borne in mind that
gradually damaging activities can take time to show their effects. If evidence later shows an activity to be
undermining the achievement of the conservation objectives, then the non-breeding assemblage will be deemed
to be in unfavourable condition.
23

Relates to the maintenance of the structure, function, and typical species for that feature within the site.
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4.2

Purpose of advice

The aim of this advice is to enable all relevant authorities to direct and prioritise their work on
the management of activities that pose the greatest potential threat to the favourable
condition of interest features at Liverpool Bay / Bae Lerpwl SPA. The advice is linked to the
conservation objectives for interest features and will help provide the basis for detailed
discussions between relevant authorities enabling them to formulate and agree a
management scheme for the site should one be deemed necessary.
The advice given here is without prejudice to any advice provided in relation to the
consideration of plans or projects within the meaning of Article 6 of the Habitats Directive.
4.3

Methods for assessment

To develop this advice on operations Natural England and CCW have used a three step
process involving:



an assessment of the sensitivity of the interest features or their component
supporting habitat to operations;



an assessment of the exposure of each interest feature or their component supporting
habitat to operations; and



a final assessment of vulnerability of interest features or their component supporting
habitat to operations.

This three step process builds up a level of information necessary to manage activities in
and around the site in an effective manner. Through a consistent approach, this process
enables Natural England and CCW to both explain the reasoning behind our advice and
identify to competent and relevant authorities those operations which pose the most current
threats to the favourable condition of the interest features on the site.
The process of deriving and scoring relative24 vulnerability is provided at Appendix C. A
summary of the operations which may cause deterioration or disturbance is given at
Appendix D, and detailed in Appendix E. Further explanation of the sensitivity of the interest
features or supporting habitat follows with examples of their exposure and therefore their
vulnerability to damage or disturbance from the listed categories of operations. This enables
links to be made between the categories of operation and the ecological requirements of the
features.
All the scores of sensitivity, exposure and vulnerability are derived using best available
scientific information and informed scientific interpretation and judgement. The process uses
sufficiently coarse categorisation to minimise uncertainty in information, reflecting the current
state of our knowledge and understanding of the marine environment.
Six broad Pressure „Categories of Operation‟ which may cause i) deterioration of natural
habitats or the habitats of species, or ii) disturbance of species, (either alone or incombination), are considered in this document:

24

“Relative” is intended to mean the levels of risk that a feature may be subjected to from a potentially damaging
event, activity or environmental condition. This relativity is expressed against other features subjected to the
same conditions
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Physical Loss
Physical Damage
Non-physical disturbance
Toxic contamination
Non-toxic contamination
Biological disturbance

Example sources of pressures are provided (Appendix D), although these examples are not
inclusive of all potentially detrimental activities.

4.3.1 Sensitivity assessment
The sensitivity assessment used is an assessment of the sensitivity of the interest features
or the component supporting habitats of Liverpool Bay / Bae Lerpwl SPA to the effects of six
broad categories of human activities.
In relation to this assessment, sensitivity has been defined as „the intolerance of a habitat,
community or individual (or individual colony) of a species to damage, or death, from an
external factor and the time taken for its subsequent recovery‟ (MarLIN 2003). For example,
a very sensitive species or habitat is one that is very adversely affected by an external factor
arising from human activities or natural events (killed/destroyed, „high‟ intolerance) and is
expected to recover only over a very long period of time, i.e. >10 or up to 25 years („low‟
recoverability). In the case of the SPA, this assessment considers the sensitivity of the bird
features as well as the species and habitats on which those populations depend. This
includes their prey species and supporting habitats e.g. the condition of the supporting
habitats is important because they support the food chain on which the birds depend.
The sensitivity assessments were guided by national standards for sensitivity and expert
judgement. They are based on current information and may develop with improvements in
scientific knowledge and understanding. The sensitivity of interest features (and scientific
understanding of sensitivity) may change over time; hence an operation which is not
currently considered to have a negative effect may be identified as having one in the future.
For example the dependence on a particular prey species may change if that species‟
abundance declines and the birds switch prey species. The subsequent shift may mean
dependence on another prey species not previously assessed.

4.3.2 Exposure assessment
This was undertaken for Liverpool Bay / Bae Lerpwl SPA by assessing the exposure of the
interest features or their component supporting habitat on the site to the effects of broad
categories of human activities currently occurring on the site (as at August 2011). These
assessments were made on the basis of the best available information and advice (see
Section 5) and discussions with relevant authorities, but should be reviewed in light of
additional information on activities in the area.
4.3.3 Vulnerability assessment
The third step in the process is to determine the vulnerability of interest features or their
component supporting habitat to operations. This is an integration of sensitivity and
exposure. Only if a feature is both sensitive and exposed to a human activity is it considered
vulnerable (see Appendix C). In this context therefore, „vulnerability‟ has been defined as
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the exposure of a habitat, community or individual (or individual colony) of a species to an
external factor to which it is sensitive (Hiscock 1996).
An assessment of the interest features‟ vulnerability (Appendix E) helps to guide site
management decisions by highlighting potentially detrimental activities that may need to be
managed (or continue to be managed) by the competent authorities.
The vulnerability of the SPA Annex I features to climate change is not considered in the
annexes below, given the uncertainties surrounding the effects of global change on the
oceans.
4.4

Format of advice

The advice is provided within six broad categories of operations which may cause
deterioration of natural habitats or the habitats of species, or disturbance of species. This
approach therefore:



enables links to be made between human activities and the ecological requirements of
the habitats or species, as required under Article 6 of the Habitats Directive;



provides a consistent framework to enable relevant authorities in England to assess
the effects of activities and identify priorities for management within their areas of
responsibility; and



is appropriately robust to take into account the development of novel activities or
operations which may cause deterioration or disturbance to the interest features of the
site and should have sufficient stability to need only infrequent review and updating by
Natural England and CCW.

These broad categories provide a clear framework against which relevant authorities can
assess activities under their responsibility.
4.5

Update and review of advice

Information as to the operations which may cause deterioration of natural habitats or the
habitats of species, or disturbance of species, for which the site has been designated, is
provided in light of what Natural England and CCW know about current and recent activities
and patterns of usage at Liverpool Bay / Bae Lerpwl SPA. Natural England and CCW expect
that the information on activities and patterns of usage will be refined as part of the process
of developing any future management scheme and through discussion with the relevant and
competent authorities. As part of such a process, the option of identifying a number of
spatial zones with different activity levels may be appropriate. It is important that future
consideration of this advice by relevant authorities and others takes account of changes in
the usage patterns that have occurred at the site, over the intervening period, since the
information was gathered. In contrast, the information provided in this advice on the
sensitivity of interest features or supporting habitats is relatively stable and will only change
as a result of an improvement in our scientific knowledge, which will be a relatively long term
process. Advice for sites will be kept under review and will be periodically updated through
discussions with relevant and competent authorities and others to reflect significant changes
in our understanding of sensitivity together with the potential effects of plans and projects on
the marine environment.
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5.

Specific advice on operations for Liverpool Bay / Bae Lerpwl SPA

The following sections provide information to help relate general advice regarding the
sensitivity and exposure of each of the specific interest features and their supporting habitats
to operations and activities within and adjacent to the Liverpool Bay / Bae Lerpwl SPA. The
advice relating to red-throated divers and common scoter below, relates also to interest
feature three, the waterbird assemblage.
This advice relates to the vulnerability of the interest features and supporting habitat of the
Liverpool Bay / Bae Lerpwl SPA to current levels of human usage (as at August 2011), as
summarised in Appendix D and detailed in Appendix E.
Further explanation of the sensitivity of the interest features or supporting habitat follows
with examples of their exposure and therefore their vulnerability to damage or disturbance
from the listed categories of operations. This enables links to be made between the
categories of operation and the ecological requirements of the features.
Information regarding the current commercial activities in and around the SPA can be found
in the Departmental Brief for the Liverpool Bay / Bae Lerpwl SPA.25

5.1

Red-throated diver

5.1.1 Physical loss of supporting habitat
In the UK, wintering red-throated divers are associated with shallow (between 0-20m deep
(less frequently in depths of around 30m)) inshore waters, often occurring within sandy bays,
firths and sea lochs, although open coastline is also frequently used (Skov et al.1995; Stone
et al. 1995). Red-throated divers are known to be associated with supporting habitat
features. The link between the birds and benthic habitats is not well understood but it
probably reflects the association between some of their prey species (small fish such as
gadoids, sprat, herring and sandeel between c. 25 and 55g in weight) and sandbanks
(Madsen 1957; Reimchen & Douglas 1984; Durinck et al. 1994). Supporting habitats may
have a functional role (as nursery, spawning or feeding grounds or in providing shelter) in
supporting these fish species.
Physical loss by removal or by smothering of any of the habitats on which red-throated
divers depend may result in the loss of foraging sites and therefore the reduction of the food
resource for the overwintering population. This would consequently be detrimental to the
favourable condition of the interest feature. Thus the overwintering population is considered
to be highly sensitive to physical removal of habitat and moderately sensitive to smothering.
Offshore development construction, marine aggregates extraction, capital and maintenance
dredging of shipping channels all undertake physical removal of supporting habitats from
within the SPA boundary.
Based on the overall extent of supporting habitat and the distribution and extent of activities
the overall exposure to physical loss due to removal and smothering can be considered to
be low. This is because although the impacts described above may be relatively
geographically dispersed, when considered cumulatively they represent only a small area of
the SPA habitat.
25

http://www.naturalengland.org.uk/Images/LB-brief_tcm6-21727.pdf
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Overall the vulnerability of red-throated divers in the Liverpool Bay / Bae Lerpwl SPA and
associated habitats to physical loss is considered to be moderate for habitat removal and
low for habitat smothering.
5.1.2 Physical damage to supporting habitat
Benthic sandbank communities are in general relatively resilient to physical damage.
However, repeated damage to the habitats (through changes in suspended sediment or
physical disturbance such as anchoring or selective extraction) could adversely affect the
ability of the habitats to recover, leading to permanent damage and ultimately lead to loss of
prey species. This may result in a reduction in the value of supporting habitats as foraging
sites for the overwintering population of red-throated divers. Therefore, the overall sensitivity
of the red-throated divers to damage to habitat is considered to be moderate.
Few ships anchor in Liverpool Bay/Bae Lerpwl, and marine aggregate extraction activities
are currently small and further offshore than the known areas of red-throated diver
concentrations. As such, exposure to all forms of physical habitat damage is considered low.
Overall the vulnerability of red-throated divers in the Liverpool Bay / Bae Lerpwl SPA and
associated habitats to physical damage is considered to be low for siltation, abrasion and
selective extraction.
5.1.3

Non-physical disturbance

Red-throated divers are highly sensitive to non-physical disturbance by noise and visual
presence during the winter (Garthe & Huppop 2004). They can be disturbed by wind turbine
rotors, boat movements, and general activity. Disturbance can cause birds to reduce or
cease feeding in a given area or to fly away from an area i.e. be displaced. Either response
could decrease their energy intake rate at their present (disturbed) feeding site or alternative
less favoured feeding site. The latter response would also increase energy expenditure
during flight and perhaps during subsequent foraging in less favourable habitat. Both
disturbance and displacement can therefore affect energy budgets and possibly survival of
birds. Stillman et al. (2007) note that the impacts of disturbance during the non-breeding
season on migratory wildfowl should be measured in terms of its effects on two factors: i) the
storage of fat reserves needed to fuel migration in spring and to breed successfully after the
birds have reached the breeding grounds and ii) the number of birds that die during the nonbreeding season. This is likely to be a particular problem for diving birds which engage in an
energetically expensive mode of foraging (de Leeuw 1997). Sensitivity can be considered
high.
Disturbance and displacement of prey species arising from construction noise from wind
farms could cause disruption to their lifecycles, as herring and sprat are thought to be a prey
resource and are sensitive to noise. Bentho-pelagic fish species have some sensitivity to
both construction and operational noise from wind-farms. However, the level of certainty
regarding the zone of impact and precise response is limited, with estimates of physiological
responses, injury and death reported at varying distances from construction/operation.
These appear to be more significant as a result of construction noise than operation, within
150m of the source, although impacts may occur up to 1000m away. 26

26

http://www.offshorewindfarms.co.uk/Assets/BIOLAReport06072006FINAL.pdf
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Locally, significant disturbance and displacement effects are predicted to arise from noise
and visual impacts from wind farm construction, maintenance traffic and visually from the
turbines themselves. Recent survey work at several wind-farms on the east coast of England
has revealed that red-throated divers are displaced from the areas within and immediately
around wind-farms during and after their construction. Red-throated diver may habituate to
wind turbines and therefore any habitat loss due to displacement may diminish over time.
However, as yet, survey work has provided little or no evidence of habituation by divers
(Petersen & Fox 2007).
Disturbance and displacement effects may also arise from shipping (including recreational
boating) and boat movements associated with marine aggregate and fishing activities.
Marine aggregates activities tend to be temporary and localised. Dredging and shipping
activities are expected to be confined to existing shipping channels, which are already
known to be avoided by divers.
Overall, current exposure to boat activity (including commercial freight and passenger
services, recreational boating, dredging activity, and fishing vessels) and existing and
proposed wind-farms for red-throated divers in Liverpool Bay is considered to be medium.
Overall the vulnerability of red-throated divers in the Liverpool Bay / Bae Lerpwl SPA to
non-physical disturbance is considered to be high.
5.1.4 Toxic contamination
Synthetic compounds such as PCBs can bio-accumulate/ bio-magnify through the food chain
in the tissues of marine organisms and concentrations could be considerable once they
reach the fish on which red-throated divers feed. Thus, sensitivity to synthetic chemicals
such as PCBs is considered moderate.
Hotspots for synthetic compounds include industrial estuaries and sandy environments
offshore, but as PCBs are currently banned, exposure can be considered low. If marine
pollution were to occur there is the potential for exposure to PCBs to change.
Large oil and chemical spills affecting shallow sandbank habitats can have a detrimental
effect on bird populations. Deterioration of invertebrate and small fish populations can have
a significant impact on important food sources for red-throated divers. Oil on the surface and
in the water column would present a direct threat to diving and feeding seabirds particularly
during their moulting times, when they are less mobile and remain at sea. Oil on the feathers
of birds could lead to loss of insulation, reduced buoyancy and possible drowning.
Consequently red-throated divers may suffer the inability to feed, resulting in starvation and
death. Dispersants used to disperse the oil may also be harmful to the species. Sensitivity to
non-synthetic compounds is therefore considered to be high.
Although the risk of a catastrophic event due to vessel traffic (oil tankers, ships with toxic
contaminants etc) exists, the probability of such an event occurring as a result of “normal”
vessel traffic is considered to be very low; in addition the „background level‟ of toxic
contamination to which the site is exposed in also considered to be low. Thus overall
exposure to toxic contamination from non-synthetic chemicals is considered to be low.
Overall the vulnerability of red-throated divers in the Liverpool Bay / Bae Lerpwl SPA and
associated habitats to toxic contamination with synthetic compounds is considered to be
low and to toxic contamination with non-synthetic compounds is considered to be
moderate.
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5.1.5 Non-Toxic contamination
Non-toxic contamination through nutrient loading, organic loading and changes to the
thermal regime could impact on prey species and distribution. The sensitivity of the prey
species of red-throated diver, and therefore of the divers themselves, to non-toxic
contamination is considered moderate.
The dilution effect for this form of contamination (which could also include increased turbidity
and changes to the salinity) may reduce the exposure, which is considered low.
Overall the vulnerability of the prey species of red-throated divers within the Liverpool
Bay / Bae Lerpwl SPA to non-toxic contamination is considered low.
5.1.6 Biological disturbance
Introduction of microbial pathogens and non-native species
Sensitivity to the introduction of microbial pathogens and non-native species is considered to
be low for red-throated diver, as is their exposure to them in Liverpool Bay / Bae Lerpwl.
Vulnerability is therefore low.
Selective extraction of prey species
Fishing activity within Liverpool Bay includes trawling, potting, dredging, netting, long-lining,
and angling. Removal of fish species and larger molluscs can have significant impacts on
the structure and functioning of benthic communities over and above the physical effects of
fishing methods on the seabed, particularly as some fish species fill upper roles in the
trophic web. In addition certain types of fishing have the potential to directly remove divers‟
prey species. Thus, the mechanisms for these pressures to impact on red-throated divers
may be; a direct or indirect reduction in food availability for the overwintering population.
Red-throated divers are judged to be moderately sensitive to biological disturbance through
selective extraction of prey species, as they are known to be opportunistic feeders taking a
broad range of fish species, and their diet composition seems to depend on availability
rather than food specialisation (Guse et al. 2009).
The exposure to selective extraction of prey species by fishing (i.e. the amount of their prey
species taken by fishing vessels as target or by-catch) is not clearly understood but is
currently considered to be low, making vulnerability to selective extraction low.
Human induced mortality of red-throated divers
The main possible causes of human induced mortality would be through entanglement with
static fishing gear or through wind turbine strike.
Entanglement in static nets, fishing lines and general marine litter (of a wide variety) is a
major cause of known mortality of red-throated diver (Okill 2002; Schirmeister 2003;
Camphuysen 2008). According to Okill (2002), the death of 35.7% of all ringed red-throated
divers that were recovered could be related to a particular cause of death: 53% of these
„attributable‟ deaths were caused by accidental capture in fishing nets (fish farms, discarded
netting and static nets set for a variety of fish including herring, salmon and skate). The
study concludes that 18.9% of deaths of ringed dead red-throated divers were attributable to
entanglement. Although the sample size on which these percentages are based is small,
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these figures, coupled with the relatively frequent occurrence of red-throated divers amongst
netting casualties in other studies suggests that their sensitivity can be considered high.
There is as yet little direct site specific evidence for this being a significant source of
mortality for red-throated divers in Liverpool Bay/Bae Lerwpl. The exposure to this is not well
understood but is considered to be low at present. Vulnerability is therefore moderate.
There are many studies which have documented that birds which collide with rotating wind
turbine blades are highly likely to be severely injured or killed (reviewed in Drewitt &
Langston 2008). Red-throated diver populations are sensitive to increased adult mortality as
it is a long-lived species with relatively low annual adult mortality and low breeding
productivity. Thus, sensitivity to non selective extraction through wind turbine strike can be
considered high.
Impacts to red-throated diver may result from collision with wind turbines, if they fly at a
height above 20m. It has been observed, however, that red-throated divers generally fly
below the height at which they would be at risk of colliding with rotating turbine blades,
(Garthe & Huppop, 2004; RPS GROUP PLC 2005; Environmentally Sustainable Systems
Ltd 2008). This data is indicative from the Thames region and other unpublished studies
from the Thames have shown broadly similar results.
In addition, exposure to collision risks is likely to be lowered due to the displacement of redthroated diver from wind-farm footprints due to non-physical disturbance (section
5.1.3).These studies, coupled with the current size of the wind-farm footprint areas in
comparison to the area of the SPA, indicate that the exposure to non selective extraction
through wind turbine strike is currently low. Vulnerability is therefore moderate. Any
habituation of divers to offshore wind-farms in the future or further expansion of such
developments may alter this assessment.
Overall the vulnerability of red-throated divers in Liverpool Bay/ Bae Lerpwl SPA to
biological disturbance ranges from low (microbial pathogens, non native species
introductions and selective extraction of prey) to moderate (human induced mortality).
5.2

Common Scoter

5.2.1 Physical loss of supporting habitat
As benthic feeders, common scoter are closely associated with the availability and condition
of their shallow seabed habitat.
Physical loss by removal or by smothering of any of the habitats on which common scoter
depend may result in the loss of foraging sites and therefore the reduction of the food
resource for the overwintering population. This would consequently be detrimental to the
favourable condition of the interest feature. Thus the overwintering population is considered
to be highly sensitive to physical loss of habitat through its removal or smothering.
Based on the extent of supporting habitat and the distribution and extent of activities, the
overall exposure to physical loss due to removal and smothering can be considered to be
low. This is because although the impacts may be relatively geographically dispersed, when
considered cumulatively they represent only a small area of the SPA habitat.

28

Overall the vulnerability of the common scoter in the Liverpool Bay / Bae Lerpwl SPA and
associated habitats to physical loss is considered to be moderate for habitat removal and
habitat smothering.
5.2.2 Physical damage to supporting habitat
Benthic communities of sandy sediments are in general relatively resilient to physical
damage. However, repeated damage to the habitats (through changes in suspended
sediment or physical disturbance such as anchoring or selective extraction) could adversely
affect the ability of the habitats to recover, leading to permanent damage and ultimately lead
to loss of prey species. This may result in a reduction in the value of habitats as foraging
sites for the overwintering population of common scoter. Therefore, the overall sensitivity of
common scoter to damage to their habitat is considered to be moderate in the case of
siltation and abrasion impacts, but high in the case of selective extraction impacts. The latter
assessment, in comparison with that for red-throated diver (moderate) reflects the effectively
sedentary nature of scoter‟s food resources in comparison with the more mobile resources
exploited by divers.
Within Liverpool Bay/Bae Lerpwl the current exposure to all physical habitat damage impacts
is low as there are few ships anchoring and marine aggregate extraction is currently low and
occurs away from the known common scoter congregation areas.
Overall the vulnerability of the common scoter in the Liverpool Bay / Bae Lerpwl SPA and
associated habitats to physical damage is considered to be low for siltation and abrasion
and moderate for selective extraction.
5.2.3

Non-physical disturbance

Common scoter are highly sensitive to disturbance from ship and helicopter traffic (Garthe &
Huppop 2004) and by extension, are likely to be equally sensitive to other sources of nonphysical disturbance, especially those creating noise and/or movement. They can be
disturbed by wind turbine rotors, boat movements, and general activity. Disturbance can
cause birds to reduce or cease feeding in a given area or to fly away from an area i.e. be
displaced. Either response could decrease their energy intake rate at their present
(disturbed) feeding site or alternative less favoured feeding site. The latter response would
also increase energy expenditure during flight and perhaps during subsequent foraging in
less favourable habitat. Both disturbance and displacement can therefore affect energy
budgets and possibly survival of birds. Stillman et al. (2007) note that the impacts of
disturbance during the non-breeding season on migratory wildfowl should be measured in
terms of its effects on two factors: i) the storage of fat reserves needed to fuel migration in
spring and to breed successfully after the birds have reached the breeding grounds and ii)
the number of birds that die during the non-breeding season. This is likely to be a particular
problem for diving birds which engage in an energetically expensive mode of foraging (de
Leeuw 1997).
Locally, significant disturbance and displacement effects are predicted to arise from noise
and visual impacts from wind farm construction, maintenance traffic and visually from the
turbines themselves. Survey work at two Danish wind-farms concluded that common scoter
avoided the wind-farm areas (Petersen et al. 2006). However, more recent survey work in
Denmark has indicated that common scoter “may indeed occur in high densities between
newly constructed wind turbines at sea, but this may only occur a number of years after
initial construction” (Petersen & Fox 2007). Thus, common scoter may habituate to wind
turbines and therefore any habitat loss due to displacement may diminish over time.
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Disturbance and displacement effects may also arise from shipping (including recreational
boating) and boat movements associated with marine aggregate and fishing activities.
Marine aggregates activities tend to be temporary and localised. Dredging and shipping
activities are expected to be confined to existing shipping channels, which are already
known to be avoided by scoters. Note, however, that Kaiser et al. (2006) have shown that
while common scoters were observed in lowest numbers or were absent from areas of
Liverpool Bay in which anthropogenic disturbance (shipping activity) was relatively intense,
such areas could hold a high prey biomass. Therefore sensitivity can be considered high.
Overall, exposure to boat activity (including commercial freight and passenger services,
recreational boating, dredging activity, and fishing vessels) and existing and proposed windfarms for common scoter in Liverpool Bay/Bae Lerwpl is considered to be medium.
Overall the vulnerability of common scoter in the Liverpool Bay / Bae Lerpwl SPA to nonphysical disturbance is considered to be high.

5.2.4 Toxic contamination
Synthetic compounds such as PCBs can bio-accumulate/ bio-magnify through the food chain
in the tissues of marine organisms and concentrations could be considerable once they
reach the sub-littoral macro-invertebrates on which common scoter feed. Thus, sensitivity to
synthetic chemicals, such as PCBs is considered moderate.
Hotspots for synthetic compounds include industrial estuaries and sandy environments
offshore, but as PCB‟s are currently banned, exposure can be considered low. If marine
pollution were to occur there is the potential for exposure to PCBs to change.
Large oil and chemical spills affecting shallow seabed habitats can have a detrimental effect
on bird populations. Deterioration of invertebrate populations can have a significant impact
on important food sources for common scoter. Oil on the surface and in the water column
would present a direct threat to diving and feeding seabirds particularly during their moulting
times, when they are less mobile and remain at sea. Oil on the feathers of birds could lead to
loss of insulation, reduced buoyancy and possible drowning. Consequently, common scoter
may suffer the inability to feed, resulting in starvation and death. Dispersants used to
disperse the oil may also be harmful to the species. Sensitivity to non-synthetic compounds
is therefore considered to be high.
Although the risk of a catastrophic event due to vessel traffic (oil tankers, ships with toxic
contaminants etc) exists, the probability of such an event occurring as a result of “normal”
vessel traffic is considered to be very low; in addition the „background level‟ of toxic
contamination to which the site is exposed in also considered to be low. Thus overall
exposure to toxic contamination from non-synthetic chemicals is considered to be low.
Overall the vulnerability of common scoter in the Liverpool Bay / Bae Lerpwl SPA to toxic
contamination with synthetic compounds is considered to be low and for toxic
contamination with non-synthetic compounds is considered to be moderate.
5.2.5 Non-Toxic contamination
Non-toxic contamination through nutrient loading, organic loading and changes to the
thermal regime could impact on prey species and distribution. The sensitivity of the prey
species of common scoter to non-toxic contamination is considered moderate.
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The dilution effect for this form of contamination (which could also include increased turbidity
and changes to the salinity) may reduce the exposure, which is considered low.
Overall vulnerability of the prey species and therefore of common scoter in the
Liverpool Bay / Bae Lerpwl SPA to non-toxic contamination is considered low.
5.2.6

Biological disturbance

Introduction of microbial pathogens and non-native species
Sensitivity to the introduction of microbial pathogens and non-native species is considered to
be low for common scoter, as is their exposure to them in Liverpool Bay / Bae Lerpwl.
Vulnerability is therefore low.
Selective extraction of prey species
Fishing activities within Liverpool Bay includes trawling, potting, dredging, netting, longlining, and angling. Removal of fish species and larger molluscs can have significant impacts
on the structure and functioning of benthic communities over and above the physical effects
of fishing methods on the seabed, particularly as some fish species fill upper roles in the
trophic web. In addition certain types of fishing have the potential to directly remove scoters‟
prey species. Thus, the mechanisms for these pressures to impact on common scoter may
be a direct or indirect reduction in food availability for the overwintering population. Common
scoter are judged to be highly sensitive to biological disturbance through selective extraction
of their prey species as, although they are known to take a broad range of shellfish species,
their diet is composed predominantly of sedentary benthic bivalves (see review in Kaiser et
al. 2002) populations of which can themselves be highly sensitive to selective extraction.
The exposure to selective extraction of prey species by fishing (i.e. the amount of their prey
species taken by fishing vessels as target or by-catch) is not clearly understood but is
considered medium, making vulnerability to selective extraction high.
Human induced mortality extraction of common scoter
The main possible causes of human induced mortality would be through entanglement with
static fishing gear or through wind turbine strike.
Common scoter are frequently listed amongst those species of seabird and waterfowl that
are found entangled in various types of static fishing gear and netting in NW European
waters (Stempniewicz 1986; Durinck et al. 1993; Erdmann et al. 2005). This suggests that
their sensitivity can be considered high.
There is as yet little direct site specific evidence for this being a significant source of
mortality for common scoter in Liverpool Bay. The exposure to this is not well understood but
is considered to be low at present. Vulnerability is therefore moderate.
There are many studies which have documented that birds which collide with rotating wind
turbine blades are highly likely to be severely injured or killed (reviewed in Drewitt &
Langston 2008). Common scoter populations are sensitive to increased adult mortality as it
is a long-lived species with relatively low annual adult mortality (Krementz et al. 1997; Fox et
al. 2003) and low breeding productivity. Thus, sensitivity to non selective extraction through
wind turbine strike can be considered high.
31

Impacts to common scoter may result from collision with wind turbines, if they fly at a height
above 20m. It has been observed, however, that common scoter generally fly below the
height at which they would be at risk of colliding with rotating turbine blades (Garthe &
Huppop 2004). In addition, exposure to collision risks may be lowered by apparent
displacement of common scoter from wind-farm footprints due to non-physical disturbance
(Petersen et al. 2006) although such an effect may only be short-lived (Petersen & Fox
2007) (section 5.2.3). The exposure to mortality through wind turbine strike is currently
considered to be low. Vulnerability is therefore moderate. Any habituation of common scoter
to offshore wind-farms (Petersen & Fox 2007) or further expansion of such developments
may alter this assessment.
Overall the vulnerability of common scoter in Liverpool Bay/ Bae Lerpwl SPA to
biological disturbance ranges from low (microbial pathogens and non native species
introductions) to moderate (human induced mortality to high (selective extraction of prey
species).
5.3

Waterbird assemblage

The sensitivities and exposure for the waterbird assemblage feature are the same as those
for common scoter, above. This is due to the fact that common scoter are the dominant
species in the feature, and because they have the highest vulnerability score.

6

Risk Assessment

Natural England and CCW consider „risk‟ to be the likelihood of deterioration of the feature
due to an activity. It is the vulnerability of the feature to an activity, assessed against the
level of management of that activity.
High risk activities will be those to which the feature has high or moderate vulnerability and
which lack appropriate management. For example, industries which are not location specific
and not subject to prior consent procedures, and/or those which can lack consistent
enforcement mechanisms, and represent a source of one or more factors to which interest
features are vulnerable, are more likely to cause damage/disturbance to the interest feature.
Low risk activities will be those where there is low feature vulnerability (e.g. the activity does
not interact with the feature) or where the high vulnerability is mitigated by effective
regulatory and assessment procedures or management. For example, for industries that are
location specific, are almost always subject to prior consent and have clear reliable methods
of enforcement, there is generally a lower likelihood of causing damage or disturbance to
interest features.
Natural England undertook a risk assessment process in 2010 for all of its existing inshore
marine SPAs. This process will be extended to include the Liverpool Bay / Bae Lerpwl SPA.
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Appendix A
Favourable Condition Table (FCT) for Liverpool Bay / Bae Lerpwl SPA
Table 1 – Favourable Condition Table for the regularly occurring migratory species: red-throated diver
Attribute
Measure
Target
Comments
Population size
(Mandatory attribute)

Habitat extent
(Mandatory attribute)

Estimated
population size
derived from
standardised site
condition and
monitoring
programme

Maintain or enhance populations on
the site subject to natural
fluctuations. There should be no
permanent decline, only nonsignificant fluctuation around the
mean to account for natural change.

Survey data used as the basis for deriving the SPA
population comprised many complete surveys of an
area larger than the final SPA boundary gathered over
several successive winters. There is therefore a
reasonable estimate of the magnitude of inter-annual
natural variation in population size within the boundary
of the SPA. This knowledge of natural fluctuation will be
used to inform future assessments of favourable
condition.

Area of supporting
habitat

No significant decrease in the extent
of supporting habitat available for
red-throated diver.

Changes in extent will need to take account of the
dynamic nature of the supporting habitats, but a trend of
reduction in extent may indicate long-term changes in
the physical conditions influencing the feature, whether
it be natural processes or anthropogenically driven.
Further studies of diver distribution within the site will
inform understanding of the habitat usage by the
species and help refine the measure and target in
future.
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Table 2 – Favourable Condition Table for the regularly occurring migratory species: common scoter
Attribute
Measure
Target
Comments
Population size
(Mandatory attribute)

Habitat extent
(Mandatory attribute)

Estimated
population size
derived from
standardised site
condition and
monitoring
programme

Maintain or enhance populations
on the site subject to natural
fluctuations. There should be no
permanent decline, only nonsignificant fluctuation around the
mean to account for natural
change.

Survey data used as the basis for deriving the SPA
population comprised many complete surveys of an area
larger than the final SPA boundary gathered over
several successive winters. There is therefore a
reasonable estimate of the magnitude of inter-annual
natural variation in population size within the boundary of
the SPA. This knowledge of natural fluctuation will be
used to inform future assessments of favourable
condition.

Area of supporting
habitat

No significant decrease in the
extent of supporting habitat
available for common scoter.

Changes in extent will need to take account of the
dynamic nature of the supporting habitats, but a trend of
reduction in extent may indicate long-term changes in
the physical conditions influencing the feature, whether it
be natural processes or anthropogenically driven.
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Table 3 – Favourable Condition Table for the interest feature: non breeding waterbird assemblage
Attribute
Measure
Target
Comments
Population size
(Mandatory attribute)

Supporting habitat
(Mandatory attribute)

Estimated
population size
derived from
standardised site
condition and
monitoring
programme

Maintain or enhance populations
on the site subject to natural
fluctuations. There should be no
permanent decline, only nonsignificant fluctuation around the
mean to account for natural
change.

Survey data used as the basis for deriving the SPA
population comprised many complete surveys of an area
larger than the final SPA boundary gathered over
several successive winters. There is therefore a
reasonable estimate of the magnitude of inter-annual
natural variation in population size within the boundary
of the SPA. This knowledge of natural fluctuation will be
used to inform future assessments of favourable
condition.

Areas of habitat
associated with the
bird assemblages

No significant decrease in the
extent of appropriate habitat

Changes in extent will need to take account of the
dynamic nature of the habitats, but a trend of reduction
in extent may indicate long-term changes in the physical
conditions influencing the feature, whether it be natural
processes or anthropogenically driven
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Appendix B
Maps showing the Site Boundary of Liverpool Bay / Bae Lerpwl SPA
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Appendix C
Methods deriving vulnerability
Sensitivity

Vulnerability

Exposure

None

-

None

-

None detectable

Low



Low

+

Low

Moderate



Medium

++

Moderate

High



High

+++

High

Additional Category for insufficient information = DD (Data Deficient)

The relative vulnerability of an interest feature or sub-feature is determined by
multiplying the scores for relative sensitivity and exposure, and classifying that total
into categories of relative vulnerability.
“Relative” is intended to mean the levels of risk that a feature may be subjected to
from a potentially damaging event, activity or environmental condition. This relativity
is expressed against other features subjected to the same conditions and is scored
as per the table below:
Relative sensitivity of the interest feature

Relative
exposure of
the interest
feature

High (3)

Moderate (2)

Low (1)

None detectable (0)

High (3)

9

6

3

0

Medium (2)

6

4

2

0

Low (1)

3

2

1

0

None (0)

0

0

0

0

Categories of relative vulnerability
High

6-9

Moderate

3-5

Low

1-2

None detectable

0
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Appendix D
Summary of operations/pressures that may cause deterioration or disturbance of red-throated divers and their supporting habitat
and prey species in the Liverpool Bay/ Bae Lerpwl SPA at current levels of use
The advice below is not a list of prohibitions but rather a checklist for operations/pressures that may need to be subject to some form of
management measure(s) or further measures where actions are already in force. Examples of activities under relevant authority jurisdiction are
also provided. Operations marked with a  indicate those to which red-throated divers are considered to be vulnerable either directly or
indirectly as a result of effects on their prey species and supporting habitat.
Operations (pressures) which may cause

red-throated

Supporting

Common

Supporting

Assemblage of

Supporting

diver

habitats and

scoter

habitats and

>20,000

habitats and

prey species

prey species

waterbirds

prey species













Siltation (e.g. run-off, channel dredging, outfalls)







Abrasion (e.g. anchoring, cables )







Selective extraction (e.g. aggregate dredging)







deterioration or disturbance with example activities

Physical loss of supporting habitat

Removal of habitat feature (e.g. offshore
development, capital dredging, „active dredging
zones‟)
Smothering (e.g. by artificial structures, disposal of
dredge spoil)
Physical damage to their habitats

Non-physical disturbance
Noise (e.g. boat activity)
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Operations (pressures) which may cause
deterioration or disturbance with example activities

red-throated
diver

Supporting

Common

habitats and

scoter

prey species

Visual (e.g. recreational activity)



Supporting

Assemblage of

Supporting

habitats and

>20,000

habitats and

prey species

waterbirds

prey species





Toxic contamination
Introduction of synthetic compounds (e.g.





































pesticides, TBT, PCBs)
Introduction of non-synthetic compounds (e.g.
heavy metals, hydrocarbons)
Introduction of radionuclides
Non-toxic contamination












Changes in thermal regime (e.g. power stations)







Changes in turbidity (e.g. run-off, dredging)







Changes in salinity (e.g. water abstraction,







Changes in nutrient loading (e.g. agricultural runoff, outfalls)
Changes in organic loading (e.g. mariculture,
outfalls)

outfalls)
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Operations (pressures) which may cause
deterioration or disturbance with example activities

red-throated
diver

Supporting

Common

habitats and

scoter

Supporting

Assemblage of

Supporting

habitats and

>20,000

habitats and

prey species

prey species

waterbirds

prey species





Biological disturbance
Introduction of microbial pathogens
Introduction of non-native species and



translocation
Human induced mortality of bird species (e.g.













accidental turbine strike)
Human induced mortality of bird species (e.g.
entanglement or by-catch)
Selective extraction and removal of prey species



(e.g. commercial and recreational fishing)
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Appendix E
Assessment of the relative vulnerability of interest features and supporting habitat of the Liverpool Bay / Bae Lerpwl SPA to different
categories of operations (see Appendix C for key). This aims to provide a ‘high level’ view of the operations which occur in the
Liverpool Bay / Bae Lerpwl SPA and the likely vulnerability of the sites features to these activities. A more detailed assessment of
each activity that is likely to occur in the site is provided in the Liverpool Bay / Bae Lerpwl SPA risk review.

E1 - Assessment of the relative vulnerability of interest feature 1: Red-throated diver and its supporting habitat for the Liverpool Bay /
Bae Lerpwl SPA
Operations which may cause deterioration or disturbance

Internationally important populations of the Annex I species and its
supporting habitat and prey species
Red-throated diver (Gavia stellata)
Sensitivity

Exposure

Vulnerability

Removal (e.g. harvesting, offshore development)



+

Moderate

Smothering (e.g. by artificial structures, disposal of dredge spoil)



+

Low

Siltation (e.g. run-off, channel dredging, outfalls)



+

Low

Abrasion (e.g. boating, anchoring)



+

Low

Selective extraction (e.g. aggregate dredging)



+

Low

Noise (e.g. boat activity)



++

High

Visual (e.g. recreational activity)



++

High

Physical loss of supporting habitat

Physical damage to habitat

Non-physical disturbance

Toxic contamination
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Operations which may cause deterioration or disturbance

Internationally important populations of the Annex I species and its
supporting habitat and prey species

Introduction of synthetic compounds (e.g. pesticides, TBT, PCBs)



+

Introduction of non-synthetic compounds (e.g. heavy metals,
hydrocarbons)



+

Introduction of radionuclides

DD

DD

DD

Changes in nutrient loading (e.g. agricultural run-off, outfalls)



+

Low

Changes in organic loading (e.g. mariculture, outfalls)



+

Low

Changes in thermal regime (e.g. power stations)



+

Low

Changes in turbidity (e.g. run-off, dredging)



+

Low

Changes in salinity (e.g. water abstraction, outfalls)



+

Low

Introduction of microbial pathogens



+

Low

Introduction of non-native species and translocations



+

Low

Selective extraction of prey species (e.g. commercial & recreational
fishing)



+

Low

Human induced mortality (through entanglement with static gear)



+

Moderate

Human induced mortality (through wind-turbine strike)



+

Moderate

Low
Moderate

Non-toxic contamination

Biological disturbance
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E2 - Assessment of the relative vulnerability of interest feature 2: Common scoter and its supporting habitat for the Liverpool Bay /
Bae Lerpwl SPA
Operations which may cause deterioration or disturbance

Internationally important populations of the Annex 2 species and its
supporting habitat and prey species
Common scoter (Melanitta nigra)
Sensitivity

Exposure

Vulnerability

Removal (e.g. harvesting, offshore development)



+

Moderate

Smothering (e.g. by artificial structures, disposal of dredge spoil)



+

Moderate

Siltation (e.g. run-off, channel dredging, outfalls)



+

Low

Abrasion (e.g. boating, anchoring,)



+

Low

Selective extraction (e.g. aggregate dredging)



+

Moderate

Noise (e.g. boat activity)



++

High

Visual (e.g. recreational activity)



++

High

Introduction of synthetic compounds (e.g. pesticides, TBT, PCBs)



+

Low

Introduction of non-synthetic compounds (e.g. heavy metals,
hydrocarbons)



+

Moderate

Introduction of radionuclides

DD

DD

DD

Physical loss of supporting habitat

Physical damage to habitat

Non-physical disturbance

Toxic contamination
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Operations which may cause deterioration or disturbance

Internationally important populations of the Annex 2 species and its
supporting habitat and prey species

Non-toxic contamination
Changes in nutrient loading (e.g. agricultural run-off, outfalls)



+

Low

Changes in organic loading (e.g. mariculture, outfalls)



+

Low

Changes in thermal regime (e.g. power stations)



+

Low

Changes in turbidity (e.g. run-off, dredging)



+

Low

Changes in salinity (e.g. water abstraction, outfalls)



+

Low

Introduction of microbial pathogens



+

Low

Introduction of non-native species and translocations



+

Low

++

High

Biological disturbance

Selective extraction of prey species (e.g. commercial & recreational fishing)



Human induced mortality (through entanglement with static gear)



+

Moderate

Human induced mortality (through wind-turbine strike)



+

Moderate
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E3 - Assessment of the relative vulnerability of interest feature 3: non breeding waterbird assemblage
Operations which may cause deterioration or disturbance

non-breeding waterbird assemblage
Numbers from combined red-throated diver (Gavia stellata) and common scoter
(Melanitta nigra) counts
Sensitivity

Exposure

Vulnerability

Removal (e.g. harvesting, offshore development)



+

Moderate

Smothering (e.g. by artificial structures, disposal of dredge spoil)



+

Moderate

Siltation (e.g. run-off, channel dredging, outfalls)



+

Low

Abrasion (e.g. boating, anchoring,)



+

Low

Selective extraction (e.g. aggregate dredging)



+

Moderate

Noise (e.g. boat activity)



++

High

Visual (e.g. recreational activity)



++

High

Introduction of synthetic compounds (e.g. pesticides, TBT, PCBs)



+

Low

Introduction of non-synthetic compounds (e.g. heavy metals,
hydrocarbons)



+

Moderate

Introduction of radionuclides

DD

DD

DD

Physical loss of supporting habitat

Physical damage to habitat

Non-physical disturbance

Toxic contamination
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Operations which may cause deterioration or disturbance

non-breeding waterbird assemblage

Non-toxic contamination
Changes in nutrient loading (e.g. agricultural run-off, outfalls)



+

Low

Changes in organic loading (e.g. mariculture, outfalls)



+

Low

Changes in thermal regime (e.g. power stations)



+

Low

Changes in turbidity (e.g. run-off, dredging)



+

Low

Changes in salinity (e.g. water abstraction, outfalls)



+

Low

Introduction of microbial pathogens



+

Low

Introduction of non-native species and translocations



+

Low

Biological disturbance

Selective extraction of prey species (e.g. commercial & recreational fishing)



++

High

Human induced mortality (through entanglement with static gear)



+

Moderate

Human induced mortality (through wind-turbine strike)



+

Moderate
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