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1 Technical Summary

Duties under Regulation 63 of the Conservation of Habitats and Species Regulations 2017 require
Southern IFCA, as a competent Authority, to make an appropriate assessment of a plan or project
likely to have a significant effect on a European site (either alone or in combination with other plans
or projects). As such, Southern IFCA must undertake an Appropriate Assessment for the
introduction of the Solent Dredge Permit Byelaw. This byelaw will regulate the wild shellfish fishery
within the Solent, including Southampton Water, Portsmouth Harbour and Langstone Harbour,
through the allocation of permit entittements. The byelaw will allow the for the use of a dredge by
means of a relevant fishing vessel and under each permit (Category A Permit, Category B Permit)
a number of conditions will be applied. The purpose of this assessment is to determine, whether or
not in the view of Southern IFCA, the introduction of the new Solent Dredge Permit Byelaw (SDPB)
will hinder the achievement of the conservation objectives of the Solent Maritime SAC and lead to
an adverse effect on site integrity.

A review of research into shellfish dredging impacts identifies that the permitted activity has potential
to lead to the abrasion, penetration or disturbance of the seabed and removal of target and non-
target species. These potential impacts and risks to the integrity of the site will however be further
mitigated against with a number of conditions applied under the byelaw and permits. These include
an 8-month close season for shellfish dredging throughout the Solent during the spring, summer
and autumn months, from 15t March until 315t October inclusive. This closed season allows for the
recovery of infaunal habitats and maintains the structure of intertidal and subtidal habitats during a
period of highest biological activity, and thus allowing for the quickest possible recovery. Fishing
effort is further restricted during the fishing season through a diurnal closure (commencing at 18:00
and ending at 06:00 the following day), whilst also aiding compliance. Prior to the development of
the Solent Dredge Permit Byelaw, the Solent Dredge Fishing Byelaw and Oyster Close Season
Byelaw applied temporal and seasonal restrictions to the fisheries in the Solent area.

By incorporating existing byelaws into one umbrella permit byelaw, it allows for the adaptive
management of these fisheries, providing Southern IFCA with the ability to review the suitability of
the permit conditions, attach conditions to the permit and vary or revoke conditions attached to the
permit at any time (following an appropriate review procedure), after the permits have been issued.
Additional mitigation is provided by the Bottom Towed Fishing Gear 2016 Byelaw through a network
of permanent bottom towed fishing gear closure areas which protect sensitive habitats, including
low energy sedimentary habitats and saltmarsh. The network of closure areas covers approximately
95.4 km? and equates to approximately 33.9% of the Solent Maritime SAC.

Based on these mitigation measures, in the form of permit conditions (previously applied through
existing byelaws) and network of permanent bottom towed fishing gear closures, it was concluded
that the introduction of the Solent Dredge Permit Byelaw will not hinder the site from achieving its
conservation objectives and as such will not have an adverse effect upon the integrity of the Solent
Maritime SAC.
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2 1. Introduction

1.1 Need for a Habitats Regulations Assessment (HRA)

The Natura 2000 is a network of protected sites which are designated for rare and threatened
species and rare natural habitat types. These sites include Special Areas of Conservation (SAC)
and Special Protection Areas (SPA), designated under the EC Habitats Directive 1992 and EC Birds
Directive 2009 (amended), respectively. Article 6 of the Habitats Directive defines how Natura 2000
sites are managed and protected®. Similarly, protection is afforded under Article 4 of the Birds
Directive for SPAs.

Southern IFCA has duties under Regulation 9(1) of the Conservation of Habitats and Species
Regulations 2017 (amended) as a competent authority, with functions relevant to marine
conservation, to exercise those functions so as to secure compliance with the Habitats Directive and
Birds Directives.

Article 6(3) of the Habitats Directive requires any plan or project likely to have a significant effect on
a Natura 2000 site; either individually or in combination with other plans or projects, to undergo an
Appropriate Assessment in order to determine whether there may be any adverse impact on the
site.

Article 4(4) of t he Bembat Statdd shalktake apmapriate steps te avoid h a t
édeterioration of habitats or any disturbances
significant having regard to the objectives

Regulation 63 of the Conservation of Habitats and Species Regulations 2017 requires Southern
IFCA, as the Competent Authority, to make an Appropriate Assessment of a plan or project which
is likely to have a significant effect on a European Marine Site (either alone or in combination with
other plans or projects) and is not directly connected with or necessary to the management of the

site in question. The implications of any plan or project must be assessed in view of the si t e 0

conservation objectives.

This document forms the basis of an Appropriate Assessment for the introduction of the Solent
Dredge Permit Byelaw. The purpose of this document is to assess whether or not in the view of
Southern IFCA, the introduction of the Solent Dredge Permit Byelaw will have a likely significant
effect on the features and sub-features of the Solent Maritime SAC alone, and in-combination with
other plans or projects. The assessment ensures Southern IFCA meets its responsibilities as a
competent authority by ensuring the conservation objectives of the Solent Maritime SAC will be met
and the integrity of the site is not adversely affected.

1.2 Management Scheme

Management of European Marine Sites (EMS) is the responsibility of all competent authorities which
have powers or functions which have, or could have, an impact on the marine area within or adjacent
to a European Marine Site (EMS). Under section 38 of the Species and Habitats Regulations 2017:

1 http://ec.europa.eu/environment/nature/natura2000/management/quidance en.htm
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firhe relevant authorities, or any of them, may establish for a European Marine Site a management
scheme under which their functions (including any power to make byelaws) are to be exercised so
as to secure in relation to that site compliance with the requirements of the Habitats Directive.0

Within the Solent EMS such a management scheme has been developed in the form of the SEMS
management scheme which was established in 2004. This resulted in the establishment of a
framework for the effective management of the Solent EMS so that the conservation objectives are
met. The key principles of the management scheme are included in Annex 2.

In the SEMs Management Group 2015 Monitoring Report, fishing activities have been flagged to be

a high risk or (Tier 1) activity. High risk activities are considered as potentially representing a high

ri sk and/ or not having sufficient Asystems in
Habitats Regulationso and, therefore, requiring
consultation, a request was made to reduce the risk of fishing activity from high to medium risk. The
response from the group was that in order to do this a clear audit and evidence trail would be
required to reduce the risk. Assessments for clam and oyster dredging completed under the revised
approach, in line with Article 6.2 of the Habitats Directives, formed part of that audit trail, as will this
assessment. It was considered that some level of management would be required for high risk
activities within the EMS. New management for dredge fishing and bottom towed fishing gear was
introduced in November 2017 (s.ee O6Existing Mana

Evidence of this audit trail and the implementation of new management was considered in the SEMs
Annual Monitoring Report in 2017. In this instance, although there was an increase in fishing in
some discrete areas, it was agreed t hadnodddtionalt he
management was required. Furthermore, the small areas where an increase in activity was
observed would be managed effectively through the implementation of the measures incorporated

into the Solent Dredge Fishing byelaw and Bottom Towed Fishing Gear 2016 byelaw. The 2018
report has not been collated at the point, but Southern IFCA& response referencing the audit trail of
assessments that have been undertaken and the process for ongoing monitoring to ensure the
management is effective and has been submitted.

2.1 Documents reviewed to inform this assessment

Reference list? (Annex 1)

Natural England6é €onservation Advice?

Site map(s) i sub-feature/feature location and extent (Annex 3 and 5)
Fishing activity data (map(s), etc) (Annex 5)

Fisheries Impact Evidence Database (FIED)

= =4 -4 -4 -9

3 Information about the EMS
1 Solent Maritime SAC (UK0030059)
3.1 Overview and qualifying features

1 Annual vegetation of drift lines

2 Reference list will include literature cited in the assessment (peer, grey and site-specific evidence e.g. research, data

on natural disturbance/energy levels etc)
3

https://designatedsites.naturalengland.org.uk/Marine/MarineSiteDetail.aspx?SiteCode=UK0030059&SiteName=solent
maritime&countyCode=&responsiblePerson=&SeaArea=&IFCAArea=
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1 Atlantic salt meadows (Glauco-Puccinellietalia maritimae)
1 Coastal lagoons

T Desmoul i ndés Vestigoonoulinsemay i | (
1 Estuaries?*

0 Atlantic salt meadows (Glauco-Puccinellietalia maritimae)
Intertidal coarse sediment
Intertidal mixed sediments
Intertidal mud
Intertidal sand and muddy sand
Intertidal seagrass beds
Salicornia and other annuals colonising mud and sand
Spartina swards (Spartinion maritimae)
Subtidal coarse sediment
Subtidal mixed sediments
Subtidal sand
0 Subtidal seagrass beds
1 Mudflats and sandflats not covered by seawater at low tide
o Intertidal coarse sediment
o Intertidal mixed sediments
o Intertidal mud
o Intertidal sand and muddy sand
o Intertidal seagrass beds
Perennial vegetation of stony banks
Salicornia and other annuals colonising mud and sand
Sandbanks which are slightly covered by sea water all the time
0 Subtidal coarse sediment
0 Subtidal mixed sediments
o0 Subtidal sand
o0 Subtidal seagrass beds
T Shifting dunes along the shoreline with Ammo
1 Spartina swards

O 0000000 O0Oo

= =4 =4

Please refer to Annex 3 for a site feature map.

The Solent Maritime SAC is located in one of only a few major sheltered channels in Europe, lying
between a substantial island (the Isle of Wight) and the mainland. The Solent and its inlets are
unigue in Britain and Europe for their complex tidal regime, with long periods of tidal stand at high
and low tide, and for the complexity and particularly dynamic nature of the marine and estuarine
habitats present within the area. There is a wide variety of marine sediment habitats influenced by
a range of salinities, wave shelter and intensity of tidal streams, resulting in a uniquely complex site.
Sediment habitats within the estuaries include extensive areas of estuarine flats, with intertidal areas
often supporting eelgrass Zostera sp. and green algae, saltmarshes and natural shoreline
transitions, such as drift line vegetation.

3.2 Conservation Objectives

The Conservation Objectives for the Solent Maritime SAC features:
1 H1130. Estuaries

4 Those features/sub-features highlighted in bold are those considered likely to interact with the fishing activities that
will managed under Solent Dredge Permit byelaw.
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1 H1140. Mudflats and sandflats not covered by seawater at low tide a r e rsure tliaethe
integrity of the site is maintained or restored as appropriate, and ensure that the site
contributes to achieving the Favourable Conservation Status of its Qualifying Features, by
maintaining or restoringd; 0

1 The extent and distribution of qualifying natural habitats and habitats of qualifying species;

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

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

1 The supporting processes on which qualifying natural habitats and the habitats of qualifying
species rely;

1 The populations of qualifying species, and,

T The distribution of qualifying species Wi

The high-level conservation objectives for the Solent Maritime SAC are available online at:
https://designatedsites.naturalengland.org.uk/Marine/MarineSiteDetail.aspx?SiteCode=UK003005
9

4 Plan/Project Description

The Solent Dredge Permit (SDP) Byelaw will regulate the wild bivalve fisheries in the Solent,
Southampton Water, Portsmouth Harbour and Langstone Harbour through the allocation of permits
and as such requires a Habitats Regulation Assessment (HRA) for permitting a fishing activity within
a European Marine Site (EMS). The SDP Byelaw is designed to encompass a humber of existing
byelaws and incorporate these into one umbrella byelaw. Existing byelaws include the Solent
Dredge Fishing 2016 Byelaw and the Temporary Closure of Shellfish Beds Byelaw.

4.1 Solent Dredge Permit Byelaw

The Solent Dredge Permit Byelaw will allow for the use of a dredge within the Solent. It enables
provisions for the following:
1 The introduction of a permitted fishery:
o A Category A Permit: for the harvesting of all bivalves (except oysters);
0 A Category B Permit: for the harvesting of oysters;

A under paragraph (2) of the permit byelaw it is an offence to use a dredge by
means of a relevant fishing vessel within the Solent, unless authorised by
either a Category A or Category B permit and in accordance with a daily
curfew commencing at 18:00 and ending at 06:00 the following day.

T The ability fltexilblte og¢gec eiunder either d iCatégoryn A 6r
Category B permit;
i.  The permitted scope of the flexible permit conditions enables the following to be
introduced in the byelaw:

hi

1T Specified areas$ vienhamvestdémigv zonesbo,;

1 Specified information, in the form of catch returns;
1 Specified period, in the form of a daily curfew.

1 To limit the number of permits that may be granted;

1 To charge a fee for the permits;

3.2 Solent Dredge Permits
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In line with paragraph (156) of the Marine and Coastal Access Act 2009, the flexible permit
conditions, which could be introduced under a permit may relate to (but are not limited to) the
following matters (paragraph 22):

i.  Prohibition or restriction of harvesting in a specified area, or during a specified
period;
ii.  Limitation on the amount of sea fisheries resources which may be harvested in a
specified period;
lii.  Limitation on the amount of time spent harvesting;
iv.  Prohibiting or restricting any method of harvesting;

v. Provision requiring specified informationé6s;

vi.  Provision to specify a fee for a permit;
vii.  Provision to specify the number of permits issued.

The management decisions regarding harvesting will primarily be underpinned by the outcomes of
annual/biannual stock assessments; or by any other pathway as identified in the Permit Byelaw; any
permits conditions which may be introduced or amended will be in response to the best available
evidence that the Authority receive prior to the start of the fishing season.

At time of byelaw implementation, the following conditions will be introduced under the appropriate
permit, as specified:

a. Seasonal measure (Category A permit only): This integrates the existing measures that
currently exist under the Solent Dredge Byelaw; (fishery closed in Southampton Water,
Portsmouth Harbour and Langstone Harbour between 15t March and 315t October);

b. Retention of sea fisheries resources: A restriction on retention of bivalves other than
those permitted under the permit;

c. Gear Construction (Category A permit only): this introduces a specified dredge bar
spacing;

d. Catch reporting: this introduces the requirement to submit catch returns;

e. Cost of permit.

The Southern IFCA Oyster Closed Season Byelaw will remain a standalone byelaw. It is for this
reason that seasonal restrictions are not included in the Category B permit conditions.

Permitting this fishery will enable flexible management of bivalve harvesting and will allow Southern
IFCA to review the suitability of the permit conditions as per the Review Procedure outlined in the
Byelaw on a regular basis (every three years, or sooner in accordance with procedures specified in
the Byelaw). Any changes will be subject to a consultation with permit holders.

As per the Review Procedure (as described in the byelaw), any changes will have regard to
T the Aut horityods sundeisecsion a5 dnd 58 of thg Maririe and Coastal
Access Act 2009;
1 any scientific and/or survey data;
1 feedback from permit holders during consultation periods;
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any Statutory advice received from Natural England or other such bodies, organisations or
persons as the Authority shall deem fit;
any relevant Habitats Regulation Assessments and any relevant Impact Assessments.

This flexibility in approach will enable amendments, revocations or additions to the permit conditions
providing proportionate and bespoke management of the dredge fishery in the Solent whilst
achieving the conservation objectives of the site.

Permit conditions, are designed to mitigate any potential impacts of dredge fishing activity on the
features of the Solent Maritime SAC and ensures there will be no effect on site integrity. The permit
conditions:

T

Include the existing seasonal closures which were introduced under the Solent Dredge
Byelaw in 2017, being an 8-month close season for shellfish dredging throughout the Solent,
covering the designated features/sub-features of the Solent Maritime SAC. The close season
prohibits shellfish dredging during the spring, summer and autumn months, 15t March to 31%
October inclusive. This closed season enables the recovery of infaunal communities and
maintains the structure of intertidal and subtidal habitats, as well as supporting breeding
shellfish populations, particularly during the summer months which represent the period of
highest biological activity for invertebrate infauna of mudflats. The timing of the recovery
period was designed to allow for the quickest recovery possible, this is because the
restoration of a community in temperate zones is likely to be more rapid if the cessation of
sediment disturbance occurs prior to the spring-summer influx of recruits (Borja et al., 2010).
This supports the timing of the reproductive season for key species within the site which
generally occurs between spring and autumn (see Annex 10 for reproductive season of key
species). Restricting shellfish dredging during winter is likely to aid restoration of infaunal
communities if the main recolonisation mechanism is by those who undergo recolonization
via by larval settlement. This supports the recolonization strategies used by a number of
individual species, with a number of species employing both larval settlement and active or
passive migration (i.e. Macoma balthica, Hediste diversicolor) (see Annex 10 for
recolonization strategies of key species).

Table 1. A summary of the dredge conditions and to what area of the Solent they apply.

Permit
Category Southampton Portsmouth Langstone

Area Applied

Conditions

Water Harbour Harbour Solent

A (Al
bivalves
except
oysters)

Permit: Gear
construction (bar
spacing and
strength)
Permit: Catch
reporting

Permit: Seasonal

Restriction (closed
between 1 March
and 31 October)

Byelaw: Temporal
restrictions (closed
18:00 to 06:00)
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B (Oysters®
only)

Permit; Catch
Reporting

Byelaw: Temporal
restrictions (closed
18:00 to 06:00)

Permit: Spatial
restrictions

Open 'Bivalve
Harvesting
Zones'

Open 'Bivalve
Harvesting
Zones'

Open 'Bivalve
Harvesting Zones'

Open 'Bivalve
Harvesting Zones'

4.1.1 Solent Dredge Permit Access Policy

It is recommended that the Authority do not restrict the number of permits available at the time the
permit byelaw is introduced, however, in line with the provisions outlined in the Solent Dredge
Access Policy, a number of Introductory Access Criteria must be met to enable fishers to be eligible
to apply for a permit at the time the Permit Byelaw is introduced.

As such, access to a Solent Dredge Permit will not be restricted (other than via the criteria
contained in the Access Policy) other than through means of requiring the purchase of the permit.
Currently there are is only a small fleet of vessels who fish for bivalves in the Solent and therefore
by not restricting the ability to gain a permit in anyway there will be no incentive for those who do
not already fish for clams and oysters to purchase a permit. If unexpectedly, numbers of fishers
applying for a permit exceeds that of historical fishing effort, it would however be possible to
consider restricting the number of permits sold.

4.2 Technical Gear Specifications
4.2.1 Clam Dredging

A type of mechanical dredge, known as a box dredge, is used to fish for clams in the Solent Maritime
SAC. A mechanical dredge consists of a metal frame with a row of metal teeth which are towed
through the sediment using a boat (Figure 1) (Wheeler et al., 2014). The dredge is characterised by
skis which sit on the base of the dredge and allow it to sit on the seabed whilst being towed. Current
management measures do not specify the required configuration of box dredge and as a result the
size of a box dredge can widely vary. Box dredges vary from 82 to 122 cm in width, 111 to 130 cm
in length and 20 to 36 cm in depth. Some box dredges have a diving plate which helps to stabilise
the dredge during deployment. The metal teeth range from 9 to 14 cm (16 cm diagonally) and are
situated on the base of the dredge mouth opening. Teeth can be orientated vertically or angled
diagonally forward to help cut through the sediment. These teeth penetrate into the sediment
disturbing the buried clams which are subsequently caught and retained in the dredge. The posterior
metal box is made up of bars, w h o €pacing also varies from 1.4 to 3.4 cm. This allows the dredge
to pass through the sediment and unwanted debris can escape through the bars. Spacing may vary
depending on the target species, with a larger bar spacing used for the hard-shell American clam,
which has a greater minimum legal size than the Manila clam.

5 The Oyster Closed Season byelaw will not form a part of the category B permit conditions, but will
remain in place as a standalone byelaw.
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Typically, one or two dredges, although up to three has been observed, are deployed side by side,
depending on the size of the boat, from the stern. The dredge is typically deployed using a
mechanized winch to lower the gear to the sea bed and lift it back onto the vessel. The dredge is
attached to the vessel using a rope which is typically tied to the tow riddle (Figure 2). The angle at
which the dredge is towed depends on the tow riddle configuration; the further forward the rope is
attached to the dredge, the steeper the angle it will penetrate into the sediment. The dredge is towed
along the seabed in straight lines in the direction of the boat. Tows can vary in length and a vessel
will go back and forth over the same fishing ground. Once back on deck, the dredge is emptied onto
a griddle where the catch is, washed, sorted and sized. The griddle spacing is often optimised to
allow for undersized clams to return straight back to the seabed.

Uz

P TELA T A N cae &

Figure 1. Box dredge used in the Solent clam fishery. = Figure 2. Box dredge tow riddle
(highlighted in the red box). Two tow
riddles are present on the front of the
top of the riddle, one of each side. A
rope attaches to the dredge through
the holes in the tow riddle.

4.2.2 Oyster Dredging

A type of mechanical dredge, known as a ladder dredge is used to fish for oysters in the Solent
Maritime SAC. A ladder dredge consists of a metal frame with parallel bars at the base of the dredge
mout h which form a 6l adder the dredge base andoafposterioi nsesha t
chain-link bag used to collect oysters, which sit on the surface of the seabed (Figure 3). The skis
allow the dredge to sit on the seabed whilst being towed. Unwanted debris and sediment pass
through the mesh chain-link bag. A diving plate is fitted to the top of the dredge and helps to stabilise

the dredge during deployment. The ladder, which reduces penetration into the sediment when
compared with toothed dredges such those used for clam dredging in the Solent, can be up to 8.5

cm | ong, with parallel bars spaced approxi mat el
byelaw (see section 5.5), the width of a dredge cannot exceed 1.5 m in width.
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Fi'gure 3. Ladd’er stylster d

b

— T t :
redge similar to those used within the Solent oyster fishery.

One or two dredges are deployed side by side, depending on the size of the boat, from the stern.
The dredge is typically deployed using a mechanized winch to lower the gear to the sea bed and lift
it back onto the vessel. The dredge is attached to the vessel using a metal wire and is towed along
the seabed in straight lines in the direction of the boat. Once back on deck, the dredge is emptied
onto sorting table where the catch is sorted and sized.

4.3 Location, Effort and Scale of Fishing
4.3.1 Clam Dredging

Prior to the introduction of the Solent Dredge Fishing byelaw in November 2017, clam dredging
took place all year round within the Solent Maritime SAC. The activity predominantly targets the
non-indigenous Manila clam (Ruditapes philippinarum), although the American hard-shell clam
(Mercenaria mercenaria) and occasionally cockle (Cerastoderma edule) are also targeted.
Infrequent catches of the indigenous Grooved Carpet Shell clam (Ruditapes decussatus) also
occur.

The Manil a c¢clam was first brought to Britain
Agriculture, Fisheries and Food (MAFF). At introduction there was an assumption the species would
not naturalise (because of water temperatures restricting reproduction) however this proved
incorrect and manila clams are now ordinarily resident in the Solent and other English estuaries. It
is thought the Manila clam was introduced into the Solent and Southampton Water in around 2005
(Tumnoi, 2012), with a fishery developing shortly after in 2007/08.

Location
Clam dredging takes place in distinct, small spatial areas, where shellfish beds exist. These largely

include the eastern harbours and several discrete areas in Southampton Water and Lee on Solent
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(Annex 5). These sites occur both intertidally (at high tide) and subtidally, with vessels often
operating in very shallow waters.

Sightings

Sightings data in Annex 5 illustrates the distribution of clam dredging activity between 2015 and
2018. Clam dredging is largely shown to occur within the bottom half of Southampton Water,
predominantly on the western side in an area known as Ashlett Creek, but also on the eastern side
outside the entrance to the Hamble and extending down towards Chilling. Activity also occurs,
although to a lesser extent, north of Ashlett Creek in the upper reaches of Southampton Water in
an area known as Bird Pile. The reason for which is explained by changes in shellfish
classification in the area, which prior to Autumn 2016 prohibited fishing for clams from taking
place. In Langstone Harbour, sightings data show clam dredging is concentrated in the north
eastern quarter of the harbour within the intertidal zone, including North Lake and South Lake, with
a number of sightings extending up into Broad Lake, as well as on the fringes of the subtidal along
the main channel. Please note that Southern IFCAs sightings data may reflect home ports of patrol
vessels, high risk areas and typical patrol routes and therefore are only indicative of fishing
activity. Over the period covered by the sightings data (2015-18), it is likely the geographical
extent of the fishery is well reflected; however, intensity may be skewed by aforementioned
factors.

Fishing Effort

Over the last three years (2015-2017), it is estimated that the clam fishery has supported between
14 and 20 vessels, some on an ad-hoc basis. The number of vessels was greatest in 2015 at 20
vessels and has declined slightly to 14 in 2016 and 18 in 2017. It is important to note not all
vessels engage in the fishery at the same time. On average, 3 to 4 vessels operate on any one
day across the whole site on fishable days when weather and tide permit. Due to the tidal
restriction on the fishery, vessels are not able to operate at all states (high/low) and sizes
(spring/neap) of tide.

Vessels that take part in the fishery largely operate out of Portsmouth Harbour, with other vessels
operating out of Warsash, Southampton Water and Langstone Harbour.

Landings

Landings data is recorded for first-sale fish and shellfish as part of the Buyers and Sellers
legislation and is provided by the Marine Management Organisation (MMO). This landings data
was recently analysed and fed into a report on the value of ecosystem services provided by
shellfish in the Solent (Table 2) The analysis was conducted by Southern IFCA and involved
differentiating the landings data, which is reported by the port of landing, into the different shellfish
areas within the Solent, including Portsmouth Harbour, Langstone Harbour, Southampton Water,
Southampton Water Approaches and Hill Head. This was undertaken based on sightings,
inspections and officer knowledge and as such represent estimates based on best available
evidence. A number of assumptions were made in order to estimate the live weight landed from
each shellfish area and include the following:

- Vessels who identify Portsmouth as their port of landing fish areas in Portsmouth Harbour,
Langstone Harbour, Southampton Water Approaches, Hill Head and Southampton Water,
so landings into Portsmouth were split accordingly based on vessel sightings and
inspections.
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- Landings for Lymington and Keyhaven have been associated with fishing in Southampton

Water.

- Vessels who identify Southampton or the Hamble as their ports of landing fish areas in
Southampton Approaches, Southampton Water or Hill Head. Landings into Southampton
were split accordingly.

- Vessels who identify Langstone as their port of landing fish areas in Langstone Harbour.

- The | andi

ngs

dat a

reported

Omi xed

cl ams o

caught clam species this data has been split between Manila and American hard-shell

clam.

It should be noted the landings data provided by the MMO may be subject to under reporting and
should be treated with caution. The landings for the latter part of 2017 is still provisional and may
increase as more data is processed.

Table 2. Shellfish landings by species and volume from shellfish waters (Southampton
Water, Southampton Approach, Hill Head, Portsmouth Harbour and Langstone
Harbour) in the Solent from 2015 to 2017.

Shellfish water and | Landings by species (tonnes)
year
Hard-shell Native (Pacific
Portsmouth Harbour | Manila clam | clam Cockle oyster oyster)®
2015 36.89 4.5 10.96 1.6 NA
2016 6.84 0.58 3.77 2.5 NA
2017 19.126 2.37 0.98 2.1 NA
Langstone Harbour
2015 6.88 4.23 0 1.6 NA
2016 4.13 4.13 0 24.5 NA
2017 8.56 5.07 0 5.72 NA
Southampton Water
2015 0 0 0 0 NA
2016 8.78 0.767 0 0 NA
2017 7.57 3.36 0 0 NA
Southampton
Approach
2015 158.85 19.67 0.263 0 NA
2016 47.62 2.87 1.216 0 NA
2017 8.93 3.36 0.284 0 NA
Hill Head
2015 6.22 2.31 0 0 NA
2016 9.66 2.87 0 0 NA
2017 8.57 2.41 0 0 NA

The landings data displayed in Table 2 show Manila clam, followed by American hard-shell clam
as the most landed species from 2015 to 2017. The highest volume of landings were taken from

6 pacific oysters have been recently classified in Portsmouth and Langstone Harbour (November 2017) and it seems that they may

be landed by fishing vessels in the near future (most likely as a bycatch of other fisheries). Currently this is not reflected in the
landings data, and over the 3-year period (2015-17) only 0.385 tonnes has been reported (the origin of which is unknown). It is
possible that more landings will be reported for this species based on its recent classification.
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Southampton Approach and Portsmouth Harbour, with the patterns in landings data different for
each area. Landings from Portsmouth Harbour and Langstone Harbour appeared to dip in 2016,
the magnitude of which varies depending species and area. In Southampton Approach, landings
sharply declined from 2015 to 2017 in both species, whereas landings increased in Southampton
Water. The latter can be explained by a change in the shellfish classification. Landings from the
Hill Head area appear to be relatively consistent between years.

4.3.2 Oyster Dredging

The native oyster (Ostrea edulis) has been historically fished in the Solent since the 18" century.
Oyster dredging is an established fishing activity in the Solent and the modern fishery developed
the 1960s. From 1972 un tsustainir®)@la éystar tishewy,a s
peaking between 1970 and 1980. From 2007, the population and fishery have been declining. The
reason for the decline remains unknown but is likely to be caused by a combination of factors.

during

The target species of the fishery is the Native oyster (Ostrea edulis) although catches may include
the non-native Pacific oyster (Crassostrea gigas).

Up until 2010, the fishery was managed by the Solent Oyster Fishery Order 1980, a regulating order
which limited the vessels entering the vessel and a closed season (1%t March i 315t October), which
still exists. In 2010, it was decided the regulating order would not be renewed due to the ongoing
decline of the fishery and the area is now a public fishery. Management of the fishery after 2010 is
summarised in Table 3. This includes closure of the wider Solent (including Southampton Water)
from2013/14 season onwards which was achieved usi

byelaw.

Table 3. Management of the Solent oyster fishery after the Solent Fishery Order 1980
expired in 2010 in response to continued declines in the population.

Season

Management

2010/11

Regulating order expired and fishery became public fishery. Closed season still
operated from 15 March till 315t October.

2011/12

Closed season 15t March till 315t October.

2012/13

Closed season 15t March till 315t October.

2013/14

Public fishery was closed in the wider Solent (including Southampton Water) and a
shorter season of four weeks from 315t October. Eastern harbours, Langstone and
Portsmouth remained open for the shorter season.

2014/15

Public fishery was closed in the wider Solent (including Southampton Water) and a
shorter season of two weeks from 31t October. Eastern harbours, Langstone and
Portsmouth remained open for the shorter season.

2015/16

Public fishery was closed in the wider Solent (including Southampton Water) and a
shorter season of two weeks from 31t October. Eastern harbours, Langstone and
Portsmouth remained open for the shorter season.

2016/17

Public fishery was closed in the wider Solent (including Southampton Water).
Eastern harbours, Langstone and Portsmouth, defaultedt o t he 6 Oy st ¢
Seasond byelaw (i.e. open for four mon

2017/18

Public fishery was closed in the wider Solent (including Southampton Water).
Eastern harbours, Langstone and Portsmouth, defaultedt o t he 06Oy st ¢
Season6 byelaw (i.e. open for four mon
Additional closed areas for all types of bottom towed fishing gear were introduced
in November 2017, including previously fished areas within Langstone Harbour.

2018/19

Apart from the Ryde Middle bed and Portsmouth Harbour, a Temporary Closure
was applied to all oyster beds in the Solent area and associated harbours.
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Location

Oyster dredging takes place in distinct, small spatial areas where shellfish beds exist. Fishing

effort is typically focused upon subtidal habitats. Historical oyster beds within the wider Solent,

which have been closed since the 2013/14 season and are illustrated in Figure 4. Remaining

areas, located within the Solent Maritime SAC and, subject to fishing occur within Langstone

Harbour. These areas include the channels running up the north eastern quarter of the harbour, an

area known as Sword Sands, located centrally within the harbour and Sinah Lake located in the

south east corner of the harbour. Following the introduction of the Bottom Towed Fishing Gear

2016 byelaw in November 2017, a number of areas within Langstone Harbour have been
permanentlyclosedt o al |l types of bottom towed fishing g
Ma n a g e msectionh for further information.

Chilling

Beaulieu Lee on the Solent

Stanswood
Knoll

Ports-
mouth
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West Solent Several Orders

Boundary Regulating Order East Solent B Others

Figure 4. Historical Native oyster (Ostrea edulis) grounds in the wider Solent. Source:
Palmer & Firmin, 2011.

Sightings

There are limited oyster dredging sightings for the most recent oyster seasons (2015/16, 2016/17,
2017/18). The limited sightings data show oyster dredging to occur within and close to the
channels within Langstone Harbour, including the main channel and Russel Lake. Knowledge of
the fishery however gives an insight into key areas where oyster dredging takes place. Fishing
effort is generally concentrated subtidally within the channels of the north eastern quarter of the
harbour. Activity is also known to take place in an area known as Sword Sands, located centrally
within the harbour and more recently (2016/17 season) in Sinah Lake in the south east corner of
the harbour. Since November 2017, Sinah Lake has been closed to bottom towed fishing gear but
is still permitted to occur in the other areas of the harbour.
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Fishing Effort

The number of vessels participating within the fishery has largely declined over the last ten years or
more. In 2002/03, the fishery supported 77 licenses and in 2009/10 the number of licenses had
declined to 22 (Figure 5). The Solent regulating order expired after the 2009/10 season, removing

the need for individual oyster licenses.

More recently, over the last three years (2015-2017), it is estimated that the oyster fishery has
supported between 14 and 17 vessels. The number of vessels was greatest in 2016 at 17 vessels
and lowest in 2015 at 14 vessels, with the most recent year (2017) supporting 15 vessels. It is
important to note that typically a large proportion of vessels will engage in the fishery in the first 1
to 3 days of the fishery, and thereafter the number of vessels will rapidly decrease, leaving on
average 1 to 2 fishing on any one day for the remainder of the season, weather and conditions

permitting.

Number of Licenses

Y ear

Figure 5. The number of licenses taken out for the Solent oyster fishery between 2000
and 2010 from the Southern Sea Fisheries Committee (SSFC). Source: Kamphausen,

2012.
Landings

Recent landings data (2015-2017) for the native oyster is displayed in table 2. Please also refer to
the associated text for this landings data in section 3.3.1.4.

The landings data displayed in table 2 show the two areas open to oyster fishing in recent years;

Portsmouth Harbour and Langstone Harbour. Landings from Portsmouth Harbour appear to be
relatively consistent, peaking slightly in 2016. Landings from Langstone Harbour on the other hand
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fluctuate between years, with the highest quantities of native oyster landed in 2016 at 24.5 tonnes;
the majority of which came from one area known as Sinah Lake. Sinah Lake was permanently closed
to bottom towed fishing gear in November 2017 so could not be fished in the 2017/18 oyster season.

5 Test of Likely Significant Effect (TLSE)

The Habitats Regulations assessment (HRA) is a step-wise process and is first subject to a coarse
test of whether the plan or project will cause a likely significant effect on an EMS’. Each feature/sub-
feature was subject to a TLSE, a summary table is provided in Annex 11. Only those sub-features
where there was potential for likely significant effect have been included.

7 Managing Natura 2000 sites: http://ec.europa.eu/environment/nature/natura2000/management/quidance_en.htm
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6 Appropriate Assessment

Note: this is only to be undertaken of ©0e do8LSE, aithdar @one oLisdmbinatierc t i o n
6.1 Co-location of Sub-Feature(s) and Project/Plan(s)

A map of shellfish dredging and supporting habitats can be found in Annex 5.

Sightings data for clam dredging reveal where fishing activity occurs in relation to designated features/sub-features of the site. Clam dredging
occurs mainly on intertidal mud on the western side of Southampton Water, and although a number of sightings appear to be located in areas of
saltmarsh, the nature of this activity and the draft of the fishing vessels engaged in this activity, would eliminate this from occurring within these
areas. Therefore, these sightings are most likely to be explained by inaccurate reporting. Clam dredging also occurs on the eastern side of
Southampton Water, although to a lesser extent, outside the entrance to the River Hamble and south towards Chilling over intertidal mixed
sediments and intertidal sand and muddy sand. Clam dredging also takes places in the north eastern quarter of Langstone Harbour largely over
intertidal mud and also subtidal mixed where activity occurs on the fringe of the main channel.

Sightings data in Annex 5 illustrates the distribution of clam dredging activity between 2015 and 2018. Clam dredging is largely shown to occur
within the bottom half of Southampton Water, predominantly on the western side in an area known as Ashlett Creek, but also on the eastern side
outside the entrance to the Hamble and extending down towards Chilling. Activity also occurs, although to a lesser extent, north of Ashlett Creek
in the upper reaches of Southampton Water in an area known as Bird Pile. The reason for which is explained by changes in shellfish
classification in the area, which prior to Autumn 2016 prohibited fishing for clams from taking place. In Langstone Harbour, sightings data show
clam dredging is concentrated in the north eastern quarter of the harbour within the intertidal zone, including North Lake and South Lake, with a
number of sightings extending up into Broad Lake, as well as on the fringes of the subtidal along the main channel. Please note that Southern
IFCAs sightings data may reflect home ports of patrol vessels, high risk areas and typical patrol routes and therefore are only indicative of fishing
activity. Over the period covered by the sightings data (2015-18), it is likely the geographical extent of the fishery is well reflected; however,
intensity may be skewed by aforementioned factors.

There is a lack of oyster dredging sighting for the most recent oyster seasons (2015/16, 2016/17, 2017/18) for areas within the Solent Maritime
SAC. These seasons represent recent fishing grounds and levels of fishing effort. The means that sightings data cannot be used to illustrate the
co-location of oyster dredging fishing activity and site feature/sub-features within the Solent Maritime SAC. Knowledge of the fishery however gives
us an insight into the key areas where oyster dredging takes place. Fishing effort is generally concentrated subtidally (and on the fringes of the
intertidal) within the main channels in the north eastern quarter of Langstone Harbour. It is also known to occur in an area known as Sword Sands,
located centrally within the harbour and more recently in Sinah Lake in the south east corner of the harbour. Since November 2017, Sinah Lake
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has been closed to bottom towed fishing gear but is still permitted to occur in the other areas of the harbour. Sub-features within these areas are
largely made up of subtidal mixed sediments (occurring within the main channels), intertidal mud and intertidal sand and muddy sand.

6.2 Potential Impacts

Using the pressures outlined in the Advice on Operations and identified in the TLSE process, a list of pressures and relevant attributes has been
put together and is outlined below. In this section, these pressures are elaborated on using available scientific literature and results from relevant

research.

Pressure Relevant Attribute

Abrasion/disturbance of the substrate on the surface of the seabed Structure: sediment composition and distribution; Structure: topography
Penetration and/or disturbance of the substratum below the surface of | Structure: sediment composition and distribution; Structure: topography
the seabed, including abrasion
Removal of non-target species Distribution: presence and spatial distribution of biological communities;
Structure and function: presence and abundance of key structural and
influential species; Structure: species composition of component
communities

Removal of target species Distribution: presence and spatial distribution of biological communities;
Structure and function: presence and abundance of key structural and
influential species; Structure: species composition of component
communities

Smothering and siltation rate changes (Light) Structure:  sediment/substrate  composition and  distribution;
Distribution: presence and spatial distribution of biological communities

6.2.1 Abrasion/disturbance of the substrate on the surface of the seabed; Penetration and/or disturbance of the substratum below the
surface of the seabed, including abrasion

Mechanical shellfish dredges can lead to physical disturbance through a number of mechanisms including an increase in sediment suspension
above background levels, an increase in turbidity as a result of resuspension, the creation of sediment plumes, changes in sediment composition
and alteration to seabed topography (Mercaldo-Allen & Goldberg, 2011; Natural England, 2014; Wheeler et al., 2014).

Topography
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Typically impacts include the creation of depressions and trenches and the smoothing of ripples or creation of ridges within sand environments
(Wheeler et al., 2014). The depth and width of a trench is largely determined by the mode of fishing, gear type and target species (Wheeler et al.,
2014). Mobile gear in general can penetrate from 5 to 30 cm into the substrate under usual fishing conditions (Johnson, 2002). Dredges can disturb
the top 2 to 6 cm (Thrush & Dayton, 2002). The more benign traditional, lightweight oyster dredges towed at slow speeds, usually in estuaries,
however have a relatively low impact (Sewell & Hiscock, 2005). Intertidal shellfish dredging can result in furrows up to tens of centimetres deep
(Kaiser et al., 2006). An investigation into the effects of clam dredging in Langstone Harbour, where a modified oyster dredge was used, reported
a clear disturbance of sediment (muddy gravel) down to a depth of 15 to 20 cm (EMU, 1992). In southern Portugal, passage of a clam dredge
produced a depression 30 cm wide and 10 cm deep (Constantino et al., 2009). Impacts of trawling can leave tracks of 1 to 8 cm depth in mixed
sediment habitats (Freese et al., 1999; Roberts et al., 2010). The presence of dredge tracks may exist for days (Gasper et al., 2003), weeks
(Manning and Dunnington, 1955; Mercaldo-Allen & Goldberg, 2011) or months (Wheeler et al., 2014). The persistence of dredge tracks may
depend on the depth at which they occur. In the Portugal-based study, dredge tracks caused by clam dredging were no longer distinguishable after
24 hours at 6 m depth but remained visible for 13 days at a depth of 18 m (Constantino et al., 2009). The magnitude of disturbance is based on
the method of harvest, depth of gear penetration (i.e. length of teeth), fishing frequency, towing speed and method of deployment (Mercaldo-Allen
& Goldberg, 2011).

Figure 4. Seabed scars (shown as numerous lines) potentially
caused by bottom towed fishing gear. South Binness Island (tern
nesting site) is located in the left hand side of the photo. Photo was
taken in March 2012 by the RSPB. Source: Langstone Harbour
Board.

Sediment composition
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Bottom towed fishing gears have been shown to alter the sedimentary characteristics of varying substrate types including subtidal muddy sand
and mud habitats (Roberts et al., 2010). Experimental clam dredging activity in Langstone Harbour, using a modified oyster dredge, led to the
removal of the coarse fraction of the sediment and larger sand and fine sediment fraction, with minor differences in the silt component (EMU, 1992).
The sediment type for this area was muddy gravel (EMU, 1992). In contrast, a study assessing the impacts of suction dredging for common cockle
in the Dutch Wadden Sea, revealed a loss of fine silts and subsequent increase in median grain size from 166.2 nm in 1988 to 179.1 nm in 1994
(Piersma et al., 2001). The sediment type in the study was sand. In addition, it was speculated that the loss of adult shellfish stocks as a result of
suction dredging, may have also resulted in a reduction in the production of faeces and pseudo faeces which contribute to the silt component of
the sediment (Piersma et al., 2001).

A study by Clarke et al. (2018a), used a Before-After-Control-Impact (BACI) sampling design to assess the impacts of pump-scoop dredging on
sediment characteristics in Poole Harbour. Core samples were taken from separate areas representing different levels of dredging intensity: an
area that has historically been intensively dredged and remains open for a seven-month season; an area that has historically been closed to
dredging but will be opened for a four-month season and an area that remains permanently closed to dredging (control site). The samples were
taken in June, prior to the start of the fishing season in 2015 and November, before the end of the season. The organic content and proportion of
fine sediments decreased in all sites throughout the study period, with the greatest declines in the intensively dredged site. Statistical analyses
showed a significant effect with respect to site, with post-hoc tests revealing significantly less organic content at the intensively dredged site than
the newly dredged and control sites, which showed no difference. However, the interaction term between time and site, which would indicate an
overall impact of dredging activity in terms of relative change, appeared non-significant, thus indicating a small effect of dredging on the fine
sediment content and very slight effect on organic content throughout the study period. The lower level of organic content and volume of fine
sediments may be reflective of the higher fishing intensity or a more dynamic environment dominated by coarser sediments.

Clarke et al. (2018b) undertook a similar study using a nested BACI study to assess the impacts of mechanical shellfish dredging (using a box
dredge and ladder dredge) on sediment characteristics in Langstone Harbour subject to three different management regimes for bottom towed
fishing gear. Samples were taken on 29" November 2016 and 18™ April 2017 from areas open to shellfish dredging for four months of the year
(November to February) (impact treatment 1), areas recently closed to bottom towed fishing gear (permanently) (impact treatment 2) and areas
historically closed to bottom towed fishing gear (permanently from January 2014) (control treatment). The timing of this study was designed to
coincide with the introduction of two new byelaws; Solent Dredge Fishing byelaw, which introduces a 4-month open season (November to February)
and Bottom Towed Fishing Gear 2016 byelaw which introduces additional areas permanently closed to bottom towed fishing gear. Unfortunately,
there were unforeseen delays with the introduction of the new byelaws and they did not come into force until November 2017. As such, effects of
the closed season could not be captured by the study, but comparisons could be between the control treatment and two impact treatments. The
organic content and volume of finer sediments increased in control samples throughout the study period, small increases in organic content were
also observed in the dredged area although no significant term was identified between control and dredged treatments. There was little difference
in sediment composition in the dredged area over the study period.

Page 24 of 144 SIFCA Reference: SIFCA/HRA_PP/PHDPByelaw201819



HRA Template Plan/Project v1.0
8" January 2018

The resuspension and dispersal of fine particles can lead to long term effects on particular sieve fraction (Pranovi & Giovanardi, 1994); potentially
decreasing the clay portion of the sediment (Maier et al., 1998). Other changes in sediment character may also include a lack of consolidation of
sediments (Aspden et al., 2004), the removal of stones and the removal of taxa that produce structure (i.e. tube-dwelling and burrowing organisms)
(Johnson, 2002; Mercaldo-Allen & Goldberg, 2011). Such physical alterations can cause a reduction in sediment heterogeneity and structure
available to biota as habitat (Johnson, 2002). In soft sediments, impacts on benthic fauna are likely to change sediment characteristics and vice
versa (Piersma et al., 2001).

6.2.2 Removal of non-target species

Bottom towed fishing gear has been shown to reduce biomass, production and species richness and diversity (Veale et al., 2000; Hiddink et al.,
2003). Alterations in the size structure of populations and community are also known to occur (Roberts et al., 2010). When dredges are towed
along the seafloor, surface dwelling organisms can be removed; crushed, buried or exposed and sessile organisms will be removed from the
substrate surface (Mercaldo-Allen & Goldberg, 2011). Direct burial or smothering of infaunal and epifaunal organisms is possible due to enhanced
sedimentation rates (Mercaldo-Allen & Goldberg, 2011). In a meta-analysis of 39 studies investigating the effects of bottom towed gear, there was
an overall reduction of 46% in the abundance of individuals within disturbed (fished) plots (Collie et al., 2000). In studies investigating the effect of
intertidal dredging, it was common to observe 100% removal of biogenic fauna (Collie et al., 2000). This was observed in an experimental study
conducted in Langstone Harbour, where the fauna were seen to either be completed removed or considerably reduced by the dredging activity
using a modified oyster dredge (EMU, 1992). In the same study, species richness was also found to decrease with a mean number of 6.5 species
in the control site compared with 4.4 in the dredge site (EMU, 1992). Another study based in the River Exe in Devon, found that harvesting of
manila clams (Tapes philippinarum) by hand raking and suction dredging caused an initial reduction of 50% and 90% respectively, in species
diversity and abundance (Spencer, 1997). The meta-analysis found that the magnitude of the response of fauna to bottom towed fishing gear
varied with gear type, habitat (including sediment type) and among taxa (Collie et al., 2000).

In areas that are intensively fished (more than three times per year), the faunal community is likely to be maintained in a permanently altered state
and inhabited by fauna adapted to frequent physical disturbance (Collie et al., 2000). There is likely to be a shift from communities dominated by
relatively high biomass species towards the dominance of high abundances of small-sized organisms (Collie et al., 2000). Kaiser et al., 2000
reported that regular fishing activity, in the vicinity of the Isle of Man, excluded large-bodied individuals and the resulting benthic community was
dominated by smaller bodied organisms more adapted to physical disturbance (Johnson, 2002). The mortality of target and non-target species can
also cause an increase in opportunistic species (Wheeler et al., 2014). For example, in the initial period after dredging activities, scavenging
organisms have been recorded feeding on damaged prey (Gaspar et al., 2003).

Whilst dredging causes direct mortality to small and large infaunal and epifaunal organisms, many small benthic organisms such as crustaceans,
polychaetes and molluscs, have short generation times and high fecundities, both of which enhance their capacity for rapid recolonization (Coen,
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1995). In such instances, the effect of dredging may only be short term. It is thought that short-term and localized depressions in infaunal
populations is not a primary concern within subtidal habitats (Coen, 1995).

Vulnerable groups and species

The relative impact of shellfish dredging on benthic organisms is species-specific and largely related to their biological characteristics and physical
habitat (Mercaldo-Allen & Goldberg, 2011). The vulnerability of an organism is ultimately related to whether or not it is infaunal or epifaunal, mobile
or sessile and soft-bodied or hard-shelled (Mercaldo-Allen & Goldberg, 2011). Epifaunal organisms inhabiting the seabed surface are subject to
crushing or at risk of being buried, in addition to effects of smothering; whilst infaunal organisms living within sediment may be excavated and
exposed (Mercaldo-Allen & Goldberg, 2011). A number of studies have found soft-bodied, deposit feeding crustaceans, polychaetes and ophiuroids
to be most affected by dredging activities (Constantino et al., 2009). This is supported by a meta-analysis conducted by Collie et al. (2000) who
predicted a reduction of 93% for anthozoa, malacostraca, ophiuroidea and polychaete after chronic exposure to dredging. Furthermore, a study
looking at the effects of mechanical cockle harvesting in intertidal plots of muddy sand and clean sand, found that annelids declined by 74% in
intertidal muddy sand and 32% in clean sand; and molluscs declined by 55% in intertidal muddy sand and 45% in clean sand (Ferns et al., 2000).
Similar results were reported by EMU (1992), who found a distinct reduction in polychaetes, but less distinct difference in bivalves, after dredging
had taken place and between dredged and control samples. This corresponds with analysis completed by Collie et al. (2000) who reported that
bivalves appeared to less sensitive to fishing disturbance than anthozoa, malacostraca, ophiuroidea, holothuroidea, maxillopoda, polychaeta,
gastropoda and echinoidea,

A number of studies have highlighted species that are particularly vulnerable to dredging as well as those which appear to be more tolerant. For
example, the polychaete Lanice conchilega is highly incapable of movement in response to disturbance and therefore takes a significant period of
time to recolonise disturbed habitats (Goss-Custard, 1977). Deep burrowing molluscs, such as Macoma balthica, also have limited capability to
escape. Following suction dredging for the common cockle on intertidal sand, the abundance of Macoma declined for 8 years from 1989 to 1996
(Piersma et al., 2001). Ferns et al. (2000) reported reductions of 30% in the abundance of Lanica conchilega in intertidal muddy sand after
mechanical cockle harvesting (using a tractor) took place, although abundances of Macoma balthica increased. The same study also revealed
large reductions of 83% and 52% in the abundance of the polychaete Pygospio elegans and Nephtys hombergii, respectively (Ferns et al., 2000).
The former species remained significantly depleted in the area of muddy sand for more than 100 days after harvesting and the latter for more than
50 days (Ferns et al., 2000). Other polychaete species also thought to be particularly affected are Arenicola, Scoloplos, Heteromastus and Glycera
(Collie et al., 2000). A meta-analysis of 38 studies investigated the initial impacts (0-10 days post-fishing) of intertidal harvesting on bird prey
resources down to a specie-level response. The study reported reductions in all species (23.58% in Cerastoderma edule, 16.18% in Nephtys spp.,
47.25% in Hydrobia (Peringia) ulvae, 48.78% in Scoloplos spp), although only significant for Scoloplos spp. and except for Macoma baltica which
increased by 14.09% (Clarke et al., 2017a).
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The aforementioned 8-year decline in Macoma following suction dredging for the common cockle on intertidal sand between 1989 and 1996, was
also accompanied by a loss of Cerastoderma edule (Piersma et al., 2001). Declines of bivalve stocks were caused by a particularly low rate of
settlement in fished areas (Piersma et al., 2001). It is speculated the reason for a lack of settlement was caused by sediment re-working from
suction dredging, in particular the loss of fine-grained sediments which are conducive to bivalve settlement (Piersma et al., 2001).

Site-specific studies

Clarke et al. (2018b) investigated the impacts of mechanical shell dredging (using a box and ladder dredge) on infaunal communities in Langstone
Harbour, subject to three management regimes (outlined in section 5.2.1, Sediment composition). A spatially nested BACI designed was used to
estimate and account for spatial variation in benthic community compositions. Samples were taken were taken towards the start and end of the
dredge season from three treatments (two impact and one control, outlined in section 5.2.1). In each treatment, two stations (200-250m apart)
were sampled and in each station five cores were taken. This spatially nested sampling design allows the assessment of within- and between-
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treatment differences and this allows any dredging effects to be isolated from spatial
variation in community structure. Multivariate analyses on benthic community data was
performed to assess the amount of variation and differences between treatments, stations
and patches.

The results show the dredged site was dominated by higher abundances of polychaetes
(including Melinna palmata, Tharyx sp., Nephtys hombergii and Streblospio sp.) and the
oligochaete Tubificoides benedii, compared with the control site which was dominated by
the mudsnail Peringia ulvae, oligochaete T. benedii and aggregations of Ampharete
lindstroemi, a polychaete. Differences in the relative abundance of certain species between
the control and dredged sites were evident, including P. ulvae, Cerastoderma edule and
Capitella sp. (Figure 6). Generally, there a higher abundance of small annelid worms in the
dredged site, whilst the abundance of molluscs was greater in the control site. These results
are in broad agreement with outcomes of recent work on the impacts of novel dredge gear
in Poole Harbour, where reductions in mollusc species and increase in opportunistic
polychaete species were also reported. Whilst relative abundances show clear differences
across treatment areas, this cannot be considered to be a result of the three management
regimes.

Multidimensional scaling ordination of infaunal samples show a clearing grouping of control
samples, whilst samples from dredged sites were less closely grouped, demonstrating
increased variation in patches from the dredged site when compared to the control site.
Multivariate analyses on community composition revealed no effect of treatment (impact
versus control), station (north versus south) or sampling time (November versus April),
however there was a significant effect of individual sampling patch (5 within each station).
This indicates high levels of spatial variation and patchiness in community composition,
although this cannot be attributed to an effect of dredging activity. A significant interaction
between sampling time and patch was also reported, indicating the level of change in
community composition between sampling times varies between patches. As such, these
results demonstrate the patchiness of the environment, which could have been mistaken
as a treatment effect (i.e. caused by dredging) if variation at a smaller spatial scale
(between scales and patches) was not accounted for using a spatially nested BACI survey
design. High levels of variability observed across stations and treatments may be
attributed to differences in environmental conditions, rather than the three management
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regimes. Having said this, disturbance events, either natural or human-induced, can increase variability which could be in the case in dredged sites
where higher variability was evident.

Interpretation of these results should be in the context of natural variability within the survey area, the short monitoring period and lack of
management due to unforeseen delays in the introduction of the new byelaws.

Pump-scoop dredging studies

A number of studies have specifically investigated the biological disturbance impacts of pump-scoop dredging in Poole Harbour (Parker & Pinn,
2005; Cesar, 2003 in Jensen et al., 2005), with the most recent being the most extensive (Clarke et al., 2018a).

Jensen et al. (2005) reported on the preliminary results of a MSc project looking at potential impact of pump-scoop fishing (for clam species) in
Poole Harbour (Cesar, 2003). At thirteen sites, three replicate sediment samples were taken before and after the 2002/03 clam fishing season (late

October to early January). Preliminary results from f orei(Geagulllislamd) werei n c

analysed and presented. The results show the infaunal community at Seagull Island to have a qualitatively similar level of disturbance before and
after the fishing season, with no significant differences at all four sites before and after the season. Some quantitative changes were observed in
the fine sediment granulometry at Seagull Island, however sediment samples from all four sites showed no significant differences before and after
the season. From the preliminary results it was concluded that there was no significant additional disturbance to the infaunal community before
and after the 2002/03 season occurred and whilst no statistically significant, changes to sediment granulometry at the site subject to high fishing
pressure did occur.

Parker and Pinn (2005) investigated the impacts of pump-scoop dredging (for cockles) on the intertidal sedimentary environment and macro-
infaunal community at two sites located within the Whitley Lake area of Poole Harbour. The study area was characterised by sandy mud with some
patches of shingly ground occurring close inshore. Samples from each site were collected in April prior to the cockle fishery season (15t May to 31t
January) opening, and then again in May, June and July during the season. The results show little change in the sediment particle size distribution
on a monthly basis, with no significant differences observed. After three months of dredging, species richness had declined by from 17.2+1.1 to
12.6+0.9 at the first site and 17.0+£2.3 to 14.8+2.3 at the second site. Post-hoc tests reveal significant differences between July and all other months.
A decline in abundance was also observed, with reductions of 42.3% at the first site and 50.6% at the second site, with post-hoc tests revealing
difference differences between April and July. No significant differences were found in infaunal communities between April and May, indicating
either low fishing effort or no initial impact of pump-scoop dredging. After three months, significant differences were detected, with changes between
June and July potentially attributable to sudden temperature changes, reproduction-induced mortality or disturbance from another source (hand
gathering of cockles or bait digging), although also potentially indicative of a chronic effect of pump-scoop dredging. The species characterising
the faunal assemblage in April consisted of Scoloplos armiger, Cingula trifasciata and Hydrobia spp., with May and June similar to April, although
with the addition of Arenicola marina. In July the dominant species characterising faunal assemblage were Urothoe spp., C. trifasciata, A. marina
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and Corophium spp. S. armiger abundance showed the most change, with abundance decreasing to zero in July at both sites. Over the duration
of the study Hydrobia spp. abundance declined at both sites, whilst Corophium abundance and Urothoe spp. increased and A. marina abundance
increased at the first site and remained constant at the second site. It was noted by authors that two species commonly cited as important prey
species for bird populations, Arenicola marina and Corophium spp., did not observe any obvious reductions in response to pump-scoop dredging
and as such dredging may not have an obvious adverse impact on bird populations through impacts on the infaunal community.

Clarke et al., (2018a) used a Before-After-Control-Impact (BACI) sampling design to assess the impacts of pump-scoop dredging on the benthic
physical characteristics and community structure. Core samples were taken from separate areas representing different levels of dredging intensity:
an area that has historically been intensively dredged and remains open for a seven-month season; an area that has historically been closed to
dredging but will be opened for a four-month season and an area that remains permanently closed to dredging (control site). The samples were
taken in June, prior to the start of the fishing season in 2015 and November, before the end of the season.

Throughout the study period significant changes in community structure occurred in both dredged sites, with statistical analyses showing a
significant effect of both site and time before and after fishing, indicating a variation in the magnitude of change in overall assemblage between
sites. The overall community structure of the newly dredged site shifted during the study period from those resembling the control site to those at

the intensively dredged site. The community structure of the intensively dredged site and to some extent that of the newly dredged site in November,

were characterised by high abundances of polychaete worms, in particular Hediste diversicolor, Aphelochaeta marioni, Streblospio shrubsolii and
Tubificoides spp.; with the former three species showing notable increases in the newly dredged site (Figure 7). Densities of H. diversicolor more

than doubled in the newly dredged site and were largely dominated by smaller (<10mm) individuals. Control sites were largely dominated by
Peringia ulvae and Abra tenuis, which declined at both dredged sites and also had a general absence of A. marioni. A. tenuis represents a key

prey item for molluscivorous shorebirds. Throughout the study period, densities of all species at the control site were generally much lower but
more stable than at both dredged sites, at which the magnitude of change was much larger. Across both months, species richness was also found

to be significantly higher in both dredged sites compared to the control site. Biotic indices indicate all sitestobe ¢l assed as Omoder
with the control site and newly dredged site classifiedrasebdbgquodbi gy
the significant changes in community structure in the newly dredged site, as described above, no change in the biotope or ecological quality of
either of the dredged sites were identified. It is worth noting that prior to the opening of the fishing season statistical analyses showed site differences

in community structure, likely to be driven by a gradient in sediment type. Throughout the study period there were also clear seasonal changes in
species abundance. The BACI sampling design allows for assessment of seasonally-induced changes however, and the greatest changes in
community structure were observed in the newly dredged site with significant increases in species richness and total abundance.
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Figure 7. Mean densities of common species in June (dark grey) and November (light grey) 2015 at three sites representing different levels of pump-
scoop dredging intensity (heavily dredged, newly opened, control) in Poole Harbour. Heavily dredged; an area that has historically been intensively
dredged and remains open for a seven-month season (May 25""-December 23'). Newly dredged; an areathat has historically been closed to dredging
but will be opened for a four-month season (1% July-31% October). Control site; an area that remains permanently closed to dredging (control site).

Source: Clarke et al., 2018a.

6.2.3 Removal of target species
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