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What is the problem under consideration?
This byelaw is proposed in accordance with the revised approach introduced by the Department for
Environment, Food and Rural Affairs (Defra) to ensure the full compliance with Council Directive
92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora (the
Habitats Directive) with respect to commercial fishing activity. The aim is to reduce environmental
damage caused by bottom towed gear on subtidal sandbanks and sediment habitats.
Why is government intervention necessary?
Government intervention is required to redress market failure in the marine environment by
implementing appropriate management measures (e.g. this byelaw) to conserve features to ensure
negative externalities are reduced or suitably mitigated. Implementing this byelaw will support
continued provision of public goods in the marine environment. Specifically this byelaw will prevent
the deterioration of subtidal sandbanks and sediment features within the Margate and Long Sands
SCI site from bottom towed gear and ensure compliance with the Habitats Directive.
What are the policy objectives and the intended effects?
 To prevent the deterioration of subtidal sandbanks and sediment features within the Margate and
Long Sands SCI from impacts associated with deployment of bottom towed fishing gear;
 To further the conservation objectives stated for the Margate and Long Sands SCI;
 To ensure compliance with the Habitats Directive in line with Defra’s revised approach;
 To promote sustainable fisheries while conserving the marine environment;
 To minimise the impact on bottom towed gear activity by maintaining access, where possible, to
fishing grounds within the SCI;
 To reduce external negativities and ensure continued provision of public goods.
What policy options have been considered, including any alternatives to regulation? Please
justify preferred option (further details in Evidence Base)
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Option 0.
1.
2.
3.

Do nothing.
KEIFCA byelaw to prohibit bottom towed gear within East Margate Sand, Knob Channel
and Pan Sand Hole
KEIFCA byelaw to prohibit bottom towed gear within entire SCI site.
Voluntary agreement.

All options are compared to option 0. The preferred option is option 1 which will promote both
sustainable fisheries and conserve the marine environment and will ensure compliance with the
Habitats Directive.
Will the policy be reviewed? It will be reviewed. If applicable, set review date: 6 years
Does implementation go beyond minimum EU requirements?
Are any of these organisations in scope? If Micros Micro
< 20
not exempted set out reason in Evidence Base.
Yes
Yes
What is the CO2 equivalent change in greenhouse gas emissions?
(Million tonnes CO2 equivalent)

No
Small
Medium Large
Yes
Yes
Yes
Traded:
Non-traded:
N/A
N/A

I have read the impact assessment and I am satisfied that, given the available evidence, it
represents a reasonable view of the likely costs, benefits and impact of the leading options.

Signed by the responsible SELECT SIGNATORY:
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Date:

Summary: Analysis & Evidence

Policy Option 1

Description:
FULL ECONOMIC ASSESSMENT
Price Base
Year: 2015

PV
Base
Year: 2015

COSTS (£m)

Time Period
Years: 10

Net Benefit (Present Value (PV) (£m)
Low: Optional

Total Transition
(Constant Price) Years

High: Optional

Best Estimate:

Average Annual
(excluding transition)
(Constant Price)

Total Cost
(Present Value)

Low

Optional

Optional

High

Optional

Optional

Best Estimate
Optional
Description and scale of key monetised costs by ‘main affected groups’
Annual additional enforcement costs faced by KEIFCA are estimated at £32,500. This is a good
estimate of the enforcement costs, based on the predicted number of patrols necessary and
associated enforcement action. This is based on experience of closed areas enforcement in other
parts of the KEIFCA district and assumed to be the mid-point of the low and high cost scenarios
and results in a present value of costs over 10 years of £0.32 million. One-off costs are not
anticipated.
Costs to the fishing fleet currently active in the area from decreased potential landings in the first
year of the closure cannot be estimated to a detailed level. Average annual landings by the
demersal trawling and dredging fleets from the whole of both ICES rectangles (31F1 and 32F1)
are £1,576,377 based on data from 2011 to 2015. The proposed closed areas are approximately
1.57 % of the sea area of 31F1 and 0.18 % of the sea area of 32F1. There are potential increases
in fuel and time costs for searching and fishing in new areas, and potential costs of impacts from
displacement of fishing effort. However it is expected that these will be low due to minimal
displacement caused by the intervention, as alternative fishing grounds are easily accessible.
Estimated annual loss of UK landings within the prohibited areas are £12,781 and the value of
GVA affected is £4,473. Present value of GVA over the 10 year IA timeframe is £38,307. It is
difficult to assess the accuracy of these figures as they are a function of the landings data from
MMO. This landings data only quantifies landings over the vast areas of the ICES rectangles, but
due to the small percentage of the overall areas which will be closed, it is expected that the figures
presented can be treated with some confidence.
Other key non-monetised costs by ‘main affected groups’
KEIFCA proposes to work closely with other enforcement bodies such as the MMO and the police
in order to fully utilise their resources for surveillance and enforcement. These costs cannot be
monetised at present as they are requested on an ad hoc basis and costs can vary.

BENEFITS (£m)

Low
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Total Transition
(Constant Price) Years
Optional

Average Annual
(excl. Transition)
(Constant Price)

Total Benefit
(Present Value)

Optional

Optional

High

Optional

Optional

Optional

Best Estimate
Description and scale of key monetised benefits by ‘main affected groups’
No monetised figures are available for the benefits of the recommended closure. However,
significant potential benefits are described below.
Other key non-monetised benefits by ‘main affected groups’
Reducing fishing pressure by prohibiting the use of bottom towed gear in certain areas would
help protect stable habitats within the SCI. This restriction on bottom towed gear could result in
the following benefits:



Benefits to a range of fish stocks by providing protection to benthic habitats/communities
The future benefits of maintaining a healthy ecosystem.

Key assumptions/sensitivities/risks
Discount rate (%)
3.5%
Average cost estimates for the fishing industry are based on MMO landings values, which
cover the whole of International Council for the Exploration of the Sea (ICES) division IVc
statistical rectangles 31F1 and 32F1 and are estimated at £1,576,377 (average 2011 to 2015)
for demersal trawl/seine and beam trawls. It is unknown what proportion of the total landings
value was actually derived directly from the proposed prohibited areas, which make up 1.57 %
of ICES rectangle 31F1 and 0.18 % of ICES rectangle 32F1 (a total of 53.23 square km).
Reported GVA was calculated by multiplying the value of landings by percentage of total
income that constitutes GVA for the relevant gear type/region, given at 35 % for bottom trawls
in the south-east (Natural England, 2012). Information gathered from fishers and other
stakeholders during the pre-consultation meetings is used to support the evidence base and
assumptions with the caveat that it is anecdotal evidence only (For detailed costs and benefits
which expand on this summary please see Section 6).
BUSINESS ASSESSMENT (Option 1)

Direct impact on business (Equivalent Annual) £m:

In scope
OITO?

Costs: N/A

No
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Benefits: N/A

Net: N/A

of Measure qualifies
as
N/A

Evidence base
1. Introduction
1.1 Margate and Long Sands SCI
Margate and Long Sands SCI is a 649 km2 site which was designated, under the EU habitats directive, for
the Annex I habitat feature: Sandbanks which are slightly covered by sea water all the time. Within this
feature there are 3 site specific sub-features which are subtidal sand, subtidal coarse sediment and subtidal
mixed sediments.
The Margate and Long Sands SCI straddles the boundary between the 0-6 nm limit, under the jurisdiction
of the Kent and Essex Inshore Fisheries and Conservation Authority (KEIFCA), and the 6-12 nm limit,
under the jurisdiction of the Marine Management Organisation (MMO). This Impact Assessment addresses
only the portion of the SCI managed by KEIFCA (0-6 nm).
Table 1. Qualifying feature and sub-features of Margate and Long Sands SCI (Natural England, 2016)
Feature
1110 Sandbanks which are slightly
covered by sea water all the time

Generic sub-feature
Subtidal sandbanks
Subtidal sandbanks
Subtidal sandbanks

Site specific sub-feature
Subtidal sand
Subtidal coarse sediment
Subtidal mixed sediments

Sandbanks are elevated, elongated, rounded or irregular topographic features, permanently submerged
and predominantly surrounded by deeper water. They consist mainly of sandy sediments, but larger grain
sizes, including boulders and cobbles, or smaller grain sizes including mud may also be present on a
sandbank. Banks where sandy sediments occur in a layer over hard substrata are classed as sandbanks if
the associated biota are dependent on the sand rather than on the underlying hard substrata. “Slightly
covered by sea water all the time” means that above a sandbank the water depth is seldom more than 20
m below chart datum. Sandbanks can, however, extend beneath 20 m below chart datum. It can, therefore,
be appropriate to include in designations such areas where they are part of the feature and host its
biological assemblages (Natural England, 2012).
The sandbanks within Margate and Long Sands SCI are composed of well-sorted sandy sediments, with
muddier and more gravelly sediments in the troughs between banks, and the upper crests of some of the
larger banks dry out at low tide. The banks are tidally-influenced estuary mouth sandbanks. The southern
banks, including Margate Sand, are aligned approximately east-west in the direction of tidal currents
entering the Thames Estuary from the English Channel, while Long Sand is aligned in a north east - south
west orientation with influence from the North Sea. In common with all sandbanks the structure of the
banks is dynamic and there have been significant movements of the bank edges over time.
Subtidal sand can be found in this area as sandbanks in shallow water. This is a dynamic habitat due to
strong tidal currents and wave action. Communities of polychaetes, bivalves and amphipods are
characteristic of this feature. Areas of subtidal coarse sediment exist as silt or gravel in the troughs
between sandbanks. These features support predominantly polychaete communities. Subtidal mixed
sediments are only located at the north eastern tip of the site. This lies outide the 6nm limit for which
KEIFCA is responsible, and as a result will not be considered further in this report.
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Figure 1. Location of Margate and Long Sands SCI

1.2 Current fishing pressures
The site is large, spanning 649 km2 across the 6 nm boundary between the IFCA and MMO managed
areas. Commercial fishing occurs year round in the area. Fishing activities are predominantly trawling, with
the major species caught being sole, cod, bass and skates and rays.

1.3 Defra’s revised approach
The Department for Food, Environment, and Rural Affairs (Defra) has introduced a revised approach to the
management of fisheries in European Marine Sites (EMS) (see section 4. Background). This has resulted in
the need for KEIFCA to establish measures to protect the subtidal sediment features from bottom towed
gear in the SCI to ensure full compliance with Article 6 of the Habitats Directive. Bottom towed gear means
any fishing gear which is pushed or pulled through the sea and contacts the seabed. This includes
demersal otter and beam trawls and shellfish dredges. Management measures restricting these
activity/feature interactions are therefore required.
This IA has been prepared to outline the costs and benefits of the proposed KEIFCA byelaw to prohibit
bottom towed gear for the protection of the subtidal features. The IA also indicates why the option being
recommended is the preferred option for management. A draft of this IA will be subject to public
consultation.
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2. Rationale for intervention
Inshore Fisheries and Conservation Authorities have a duty to ensure that fish stocks are exploited in a
sustainable manner, and that any impacts from that exploitation on designated features in the marine
environment are reduced or suitably mitigated by implementing appropriate management measures (e.g.
this byelaw). Implementing this byelaw will ensure that fishing activities are conducted in a sustainable
manner and that the marine environment is suitably protected.
Fishing activities can potentially cause negative outcomes as a result of ‘market failures’. These failures
can be described as:






Public goods and services – A number of goods and services provided by the marine environment
such as biological diversity are ‘public goods’ (no-one can be excluded from benefiting from them,
but use of the goods does not diminish the goods being available to others). The characteristics of
public goods, being available to all but belonging to no-one, mean that individuals do not
necessarily have an incentive to voluntarily ensure the continued existence of these goods which
can lead to under-protection/provision.
Negative externalities – Negative externalities occur when the cost of damage to the marine
environment is not fully borne by the users causing the damage. In many cases no monetary value
is attached to the goods and services provided by the marine environment and this can lead to more
damage occurring than would occur if the users had to pay the price of damage. Even for those
marine harvestable goods that are traded (such as wild fish), market prices often do not reflect the
full economic cost of the exploitation or of any damage caused to the environment by that
exploitation.
Common goods - A number of goods and services provided by the marine environment such as
populations of wild fish are ‘common goods’ (no-one can be excluded from benefiting from those
goods, however consumption of the goods does diminish that available to others). The
characteristics of common goods (being available but belonging to no-one, and of a diminishing
quantity), mean that individuals do not necessarily have an individual economic incentive to ensure
the long term existence of these goods which can lead, in fisheries terms, to potential overfishing.
Furthermore, it is in the interest of each individual to catch as much as possible as quickly as
possible so that competitors do not take all the benefits. This can lead to an inefficient amount of
effort and unsustainable exploitation.

KEIFCA byelaws aim to redress these sources of market failure in the marine environment through the
following ways:




Management measures to conserve designated features of Margate and Long Sands SCI will
ensure negative externalities are reduced or suitably mitigated.
Management measures will support continued existence of public goods in the marine environment,
for example conserving the range of biodiversity in the sea of the KEIFCA District.
Management measures will also support continued existence of common goods in the marine
environment, for example ensuring the long term sustainability of fish stocks in the KEIFCA District.

3. Policy objectives and intended effects
The policy objective pertinent to this IA is to further the conservation objectives of this site by ensuring that
the Annex 1 habitat features are protected from the risk of damage from bottom towed gear.
The intended effects are that the risk of deterioration of the subtidal sandbanks will be reduced and
obligations under article 6 of the Habitats Directive will be met. In addition, the economic impacts of
management intervention will be minimised where possible.
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4. Background
4.1 Legislative requirements
In August 2012 Defra undertook a review of the management of fisheries within European Marine Sites
(EMS) in order to identify future management required to ensure site features are maintained at favourable
condition. This resulted in a revised approach to management of fishing in EMS (DEFRA, 2013).
The revised approach is being implemented using an evidence based, risk-prioritised, and phased basis.
Risk prioritisation is informed by a matrix which categorises the risks from interactions between fishing
activity and ecological features. Activity/feature interactions have been categorised as red, amber, green, or
blue. Those classified as red were prioritised for the implementation of management measures by the end
of 2013 (regardless of the actual level of activity) to avoid the deterioration of Annex I features, in line with
obligations under Article 6(2) of the Habitats Directive. Interactions which are categorised as amber require
a site-level assessment to determine whether management of an activity is required to protect features.
Interactions which are categorised as green also require site-level assessment if there are “in-combination”
effects. A categorisation of blue indicates that there is no feasible interaction, and as such no further
assessment is required.
Paragraphs 6(1) and 6(2) of the Habitats Directive require that, within special areas of conservation (SACs)
and special protection areas (SPAs), member states:



establish the necessary conservation measures which correspond to the ecological requirements of the
Annex I natural habitat types and the Annex II species present on the sites;
take appropriate steps to avoid the deterioration of natural habitats and the habitats of species as well
as disturbance of the species for which the areas have been designated.

Regulation 8(1) of the Conservation of Habitats and Species Regulations 2010 defines an EMS as any
(among others) SAC, SPA or SCI. Part 6 of these regulations lay out the management requirements for
EMS, in line with articles 6(2), 6(3) and 6(4) of the Habitats Directive.
Margate and Long Sands SCI contains areas of subtidal sand, subtidal coarse sediment and subtidal mixed
sediments, which are sub-features of the ‘Sandbanks which are slightly covered with seawater all the time’.
The interaction of bottom towed fishing gear with the subfeatures has been categorised as an amber risk
and an appropriate assessment type test was carried out for these gear/feature interactions in a manner
consistent with the principles of Article 6(3) of the Habitats Directive. As the site extends outside of the 6
nm boundary, the Marine Management Organisation (MMO) were responsible for conducting this
assessment. This appropriate assessment concluded that the action of bottom towed gear on the listed SCI
sub-features risks having an adverse effect on site integrity and therefore management measures are
required to remove this risk by reducing the pressure. KEIFCA is responsible for implementing
management to reduce the pressure from the interaction between the subtidal sand and coarse sediment
sub-features and bottom towed gear within the 6 nm boundary.

4.2 Importance of subtidal sand and coarse sediment
Subtidal sand
This habitat is characterised by a range of taxa including polychaetes, bivalve molluscs and amphipod
crustacea. Medium to fine sandy sediment in shallow water, often formed into sandbanks often contain very
little infauna due to the mobility of the substratum. Tidal currents are strong within the site, and sediment
mobility around the crests of sandbanks in the site is high as a result of the predominantly sandy sediments
in the area. Some populations of infaunal amphipods may occur, along with the polychaete Nephtys
cirrosa. Sediment is subject to physical disturbance through wave action and strong tidal streams. The
faunal diversity of this habitat is considerably reduced compared to less disturbed habitats.The dynamic
crests of the sandbanks are characterised by polychaete-amphipod communities of low biodiversity. The
infaunal communities are adapted to this habitat by being able to rapidly re-bury themselves into this
dynamic environment.
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Subtidal Coarse sediment
These habitats consist of loosely packed grains of sand forming waves up to several metres high often with
gravel, or occasionally silt, in the troughs of the waves. They support interstitial polychaete communities, in
particular Hesionura elongata and Microphthalmus similis. Lanice conchilega occurs in coarse to medium
fine gravelly sand in the shallow sublittoral, where there are strong tidal streams or wave action. Several
other species of polychaete also occur as infauna e.g. Spiophanes bombyx. The presence of L. conchilega
in high numbers may, over time, stabilise the sediment to the extent where a more diverse community may
develop (Wood, 1987). L conchilega beds are often found intermixed with Sabellaria spinulosa beds in the
channels between the shallow sandbanks.
Conclusion
The sandbanks are predominantly a highly dynamic environment. However, following the Habitat
Regulations Assessment by the MMO (2016) it was identified that some management would be required to
mitigate the effects of trawling within the SCI. In order to more accurately assess which features of the SCI
needed particular protection a survey was carried out by Bhatia (2015). This survey allowed for the
subsequent assignment of biotopes throughout the site, which led to the identification of specific sites for
protection from bottom towed gear (Natural England, 2016). Biotopes were classified through the
assessment of grab sample data, and the subsequent comparison of benthic communities and sediment
characteristics with existing data. These sites, and the biotope map of the site can be seen in Figure 2.
Highlighted sample stations in figure 2 show those areas specified by Natural England as needing
protection. Sample stations 16, 18, 121 and 131 in the SS.SCS.ICS.SLan biotope showed higher numbers
of L. conchilega, the sand mason worm, which builds characteristic tubes projecting from the seabed.
Sample stations 76 and 116 in the SS.SSa.IMuSa.FfabMag biotope showed stable communities of bivalve
molluscs and polychaete worms.

Figure 2. Biotope map and sample locations for protected sites
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4.3 Environmental impact of trawled gear
It has long been understood that mobile fishing gear which comes into contact with the benthos can have a
negative effect on the seabed habitats, especially where the substrate is consolidated or has abundant
erect epifauna (Jones 1992; Ball et al., 2000; Collie et al, 2000; Kaiser et al., 2002; Nilsson and Rosenberg,
2003; Kaiser et al., 2006; Hall et al., 2008; Tilin et al., 2010; Grieve et al., 2014).
Many elements of demersal trawl gear may come into direct contact with the seabed during some or all of
the fishing period, including the ground gear, sweeps, warps, doors and parts of the net bag (Jones, 1992;
Figure 3). This results in multiple physical effects on the benthos, including scraping and ploughing;
sediment re-suspension; and physical destruction or removal of non-target species (Jones, 1992; Nilsson
and Rosenberg, 2003; Hall et al., 2008).
O’Neill and Ivanovic (2015) and O’Neill and Summerbell (2011) studied the physical impact of demersal
fishing gears on soft sediments, as well as the subsequent mobilisation of sediments following otter
trawling. Effects under consideration included the disturbance difference between different parts of the trawl
gear, and the disturbance effect on varying sediment types.

Headline
Body of net
Cod end
Otter boards

Warps

Ground rope

Tickler chains

Figure 3. Schematic of the elements of an otter trawl

4.3.1 Physical effects





Abrasion/disturbance of the surface of the seabed
Penetration and/or disturbance of the substrate below the surface of the seabed, including abrasion
Physical change (to another seabed type)
Siltation rate changes (high & low), including smothering

Many elements of demersal trawl gear may come into direct contact with the seabed during some or all of
the fishing period, including the ground gear, sweeps, warps, doors and parts of the net bag (Jones, 1992;
Polet and Depestele, 2010). This results in multiple physical effects on the benthos, including scraping and
ploughing; sediment re-suspension; and physical destruction or removal of non-target species (Jones,
1992; Nilsson and Rosenberg, 2003; Hall et al., 2008).
In addition to their primary function of spreading the net open horizontally, otter boards when rigged for
bottom trawling have a secondary function; that of being designed to depress the trawl into the seabed and
in some fisheries this seafloor contact is crucial in creating a sediment plume which herds fish into the net
(Grieve et al., 2014). The otter boards cause the deepest sediment disturbance in single rig trawls, resulting
in distinctive furrows and berms (Brylinsky et al., 1994; Sanchez et al., 2000; Nilsson and Rosenberg, 2003;
Polet and Depestele, 2010; Grieve et al., 2014). The depth of furrows created by otter boards is highly
variable, with Grieve et al. (2014) estimating an average penetration depth of 8.4 cm, while other studies
report furrows from a few centimetres to 30 cm deep (Jones 1992; Brylinsky et al., 1994; Nilsson and
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Rosenberg, 2003; Queirós et al., 2006). The depth of ingress into the substrate is dependent on numerous
factors, including the weight of the boards, the towing angle and the composition of the sediment, with
deeper furrows being recorded in soft mud (Jones, 1992). However, of all the major components of an otter
trawl, the doors affect the smallest area of the seabed, producing furrows only a few meters in width (Polet
and Depestele, 2010). It must also be noted that due to the need to cut running costs and increase
revenue, some trawlermen in the area are working their gear in a more adaptive manner (A. Craig, 2016
pers. comm.). This is achieved by lightening towed gear, making towing wire length adjustments during a
tow (instead of having fixed length wires) and using modern, efficient otter boards, all of which reduce drag
and therefore vessel fuel consumption (A. Craig, 2016 pers. comm.; M. Smith, 2015 pers. comm.).
Between the otter boards, the ground rope also affects the physical topography of the seafloor (Kaiser et
al., 2002). Although not designed to penetrate the sediment, the ground rope and associated bridles (or
sweeps) can skim along the surface of the seafloor flattening out topographic features (Jones, 1992;
Nilsson and Rosenberg, 2003; Polet and Depestele, 2010). Where the ground rope travels above the
sediment the turbulence it causes can still affect the sediment, whilst high-relief topographic features will be
damaged (Jones, 1992; Kaiser et al., 2002; Polet and Depestele, 2010). In addition, many demersal trawls
use bobbins or tickler chains attached to the ground rope to encourage fish into the net, and are primarily
used by those targeting sole or skate around the Essex coast (M. Smith, 2015 pers. comm.). These are
heavier and likely to disturb the sediment, penetrating an average of 1.8 cm into the benthos (Grieve et al.,
2014).
Multi rig trawls involve the use of a clump weight between the nets which ensures the centre part of the
trawl remains in contact with the seafloor. This weight can be up to 30% heavier than the otter boards and
penetrate the sediment deeper than the rest of the gear, on average 9.7 cm (Grieve et al., 2014). However,
local trawler men suggest that clump weight used in the district is lighter than the otter boards, in which
case it is likely that the penetration depth will be shallower (P. Gilson 2016, pers. comm.).
The remainder of demersal trawl gear is not designed to make bottom contact. However, elements such as
the netting may make contact with the seabed if the cod-end is weighed down with dense fish (Polet and
Depestele, 2010). This is only likely to penetrate the sediment 0.1-1.8 cm, but is still likely to cause
significant surface abrasion (Grieve et al., 2014). Considering the overall penetration depths and relative
widths of all the component parts of an otter trawl, Grieve et al. (2014) suggests that the average
penetration depth (on unspecified sediment) of demersal trawling gear would be 0.69 cm to 1.89 cm. It
must be noted that these penetration depths are taken from scientific literature, and are dependent on gear
configuration, water depth and substrate type, therefore bottom towed gear in Margate and Long Sands
SCI may not penetrate as deeply.
The action of the otter boards on the seabed causes sediment to be re-suspended (Kaiser et al., 2002;
Grieve et al., 2014). This is particularly evident in deeper water, as the benthos is relatively unaffected by
storm-related bottom stresses and the significant sediment plumes caused by demersal trawling are
apparent (Kaiser et al., 2002).
Sediment suspension by trawl doors is greater than that by other groundgear such as ground ropes and
rockhoppers (O’Neill and Summerbell, 2011), although the trawl doors account for only a small proportion
of the total area affected by the trawl (O’Neill and Ivanovic, 2015). Figures for sediment suspension
following trawling activity range from 41 kg per metre towed for sandy sediment up to 248 kg per metre
towed for sandy mud (O’Neill and Summerbell (2011). A relationship was also demonstrated between
towing speed and sediment suspended, with lower towing speeds creating less sediment disturbance.
This re-suspended sediment can contribute to the total suspended sediment load, reducing light levels on
the substrate (Jones, 1992). Subsequent deposition of the suspended sediment can also result in the
smothering of feeding and respiratory organs of sessile benthos, potentially effecting biota in a wide area
as the sediment is transported in the water column (Jones 1992; Kaiser et al., 2002).
However, the effects of resuspension must be taken into account relative to the natural levels of turbidity in
the water. Areas of high natural disturbance tend to be located in depths of less than 50 m (Diesing et al,
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2013). Diesing also shows a high probability of soft sediment sites, such as Margate and Long Sands SCI,
suffering natural disturbances to a depth of 1cm over 17 times per year.

4.3.2 Chemical effects
Both sediment resuspension and mixing, as well as removal of infauna from the sediment by trawling will
affect the biogeochemical processes within these soft sediment habitats. Significant correlations have been
found between trawling intensity and sediment silt content (Queirós et al., 2006 and references within). This
may be due to the continuous resuspension of sediment by trawling in areas where there is insufficient
advective transport leading to the accumulation of fine sediments in the surface layers (Queirós et al., 2006
and references within).
Sediment resuspension is likely to have a variety of effects including releasing nutrients held in the
sediment, exposure of reduced (anoxic) substrata, release of contaminants and increasing biological
oxygen demand (Kaiser et al., 2002; Queirós et al., 2006). Organic material resuspended by fishing activity
has been shown to decrease the food value of the suspended material available to filter feeders, as they
have to filter more material to obtain nutrients (Anderson and Meyer, 1986). Resuspension of sediment can
also create anaerobic turbid condition, which are capable of killing larvae of some species (Jones, 1992).
Burrowing fauna are important bioturbators and play a key role in biogeochemical processes in muddy
sediments as well as maintaining the structure and oxygenation of the sediment (Ball et al., 2000; Kaiser et
al., 2002). The effects of trawling on deep burrowing organisms is unknown, as they live below the
penetration depth for most demersal trawling gears (Ball et al., 2000). However, it is expected that the
collapse of burrow structures will lead to a change in biogeochemical processes such as nitrogen
transformations and solute transport (Nilsson and Rosenberg, 2003).

4.3.3 Biological effects
 Removal of non-target species (including through abrasion/penetration)
 Smothering (through siltation rate changes)
In addition to removing target species, the use of bottom towed gear can also result in decreased biomass,
decreased species richness and diversity and changes in community structure (Ball et al., 2000; Hall et al.,
2008). This can result in trawling grounds showing low species and biomass numbers in comparison with
similar unfished grounds (Ball et al., 2000; Kaiser et al., 2002).
Trawling can create long term changes to the benthic community structure (Jones, 1992; Nilsson and
Rosenberg, 2003). Larger-bodied infauna are more susceptible to damage, while smaller-bodied fauna are
pushed aside by the pressure wave that occurs in-front of a moving trawl (Queirós et al., 2006). Post
trawling, offshore mud sediments have been shown to have a complete absence of large benthic infauna
(Ball et al., 2000).
Sparks-McConkey and Watling (2001) found a decrease in common bivalve and polychaete densities in
trawled grounds. While polychaetes have shown varying tolerance to trawling impacts, they are generally
more able to withstand stress and it has been suggested that some species are able to sense the approach
of trawl doors and take evasive action (Brylinsky et al., 1994). This can result in a shift in community
structure to species which are often well adapted to disturbance, with Ball et al. (2000) finding a prevalence
of both small opportunistic and large scavenging polychaetes in trawled areas.
Removal of high-biomass species and reduction in invertebrate biomass and species richness is likely to
reduce the food availability for commercially targeted demersal fish species, reducing the productivity of
trawled areas (Kaiser et al., 2002; Queirós et al., 2006; Johnson et al., 2015). The effects of trawling on
commercially important fish are variable, dependant on the susceptibility of the species prey items to
trawling, and the species ability to switch prey items to those less effected by trawling (Johnson et al.,
2015). Plaice have been shown to have reduced body condition in frequently trawled areas due to both
energy-poor prey items and decreased foraging efficiency as a result of low prey densities, while dab
maintained their body condition (Johnson et al., 2015). However, both dab and plaice biomass declined in
chronically trawled areas, as did the biomass of the prey items for both species (Johnson et al., 2015).
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4.3.4 Resilience/recovery
The recovery time of biogenic and geomorphological features impacted by fishing gear is dependent on the
sediment type and the degree of natural disturbance which affects sediment stability, including physical
(tidal current and wave actions), chemical and biological activities (Jones, 1992; Dernie et al., 2003;
Brylinsky et al., 1994; Grieve et al., 2014). Dynamic habitats in nearshore coastal zones are likely to
recover quickly, sometimes in just a few hours (Jones, 1992; Grieve et al., 2014), while more stable muddy
habitats will be affected by the impacts of fishing gear for longer (Kaiser et al., 2002; Dernie et al., 2003). In
the long-term, communities in areas of high natural disturbance will be more resilient to the increased
mortality rates generated by bottom trawling (Queirós et al., 2006).
Studies show a high degree of variation in the recovery times of soft sediments following trawling activity.
While Sparks-McConkey and Watling (2001) found infaunal assemblages in muddy sediments to have
recovered after 3.5 months, Smith et al. (2007) found that otter trawl gear marks were visible in silty-clay
sediments after a 4 month closed season. Other studies have found gear tracks can remain visible in
muddy sediments for over a year (Tuck et al., 1998; Collie et al., 2000). Long recovery times for mud and
muddy sand habitats is likely due to the fact that these habitats are mediated by a combination of physical,
chemical and biological processes (Dernie et al., 2003; Kaiser et al., 2006). However, while Sanchez et al.
(2000) found no dissipation of trawl track marks in muddy sediment 150 hours after trawling occurred, short
recovery times for otter trawling on subtidal mud communities have been reported. A review of literature by
Kaiser et al. (2006) found reports of the number of species, number of individuals and abundance of
benthic taxa all recovering to pre-trawling levels within 2 to 7 days after trawling.
Many of these studies considered recovery of soft sediments from the physical disturbance caused by
trawling, not the biological recovery. Smith et al. (2007) for instance used side scan sonar to assess the
presence of trawl tracks, giving no indication of the biological recovery. However, a controlled study on soft
sediments demonstrated that there is a strong relationship between the restoration rate of the
geomorphological features and the rate of biological recovery (Dernie et al., 2003).
Communities in mobile, sandy substrates, such as those found within the Margate and Long Sands SCI,
tend to be more resilient to bottom towed gear (Kaiser et al, 2006), and sandy habitats are much quicker to
recover, or show no effect from trawling at less than 60m depth (Lindholm et al, 2015). Evidence suggests
that some infaunal species will still survive the collapse of their burrows following the passage of a trawl
(Nilsson and Rosenberg, 2003). However, even the viability of communities adapted to such disturbance
can be compromised by additional trawling stress (Kaiser et al, 1998).

4.4 Sectors affected by this proposal
Commercial fishing industry: Landings data for ICES rectangles 31F1 and 31F2 show a catch consisting
predominantly of sole, cod, bass and skates and rays. This is reflected in the species landed in the ports of
the Essex and Kent coastline. The main vessels affected are otter trawlers.
Local economies and society: There is potential for social and economic costs to the UK local
communities as a result of potential landings lost and resulting impact on the local fishery.
Enforcement bodies: The lead responsibility of enforcing any measures in the area would fall to KEIFCA
and therefore the additional enforcement cost would impact on this authority as the regulator.
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5. Options including the preferred option
Option 0. Do nothing: This option would not involve introducing any permanent management measure.
This option would mean that risks to the site from damaging activities would not be addressed and that
obligations under Defra’s revised approach and Article 6 (2) of the Habitats Directive would not be met.
Therefore this option is not considered further.
Option 1. KEIFCA byelaw to prohibit bottom towed gear within East Margate Sand, Knob Channel
and Pan Sand Hole areas: This option ensures that the most sensitive stable sections of habitat within the
SCI are protected (Figure 4). By protecting these sensitive areas from the impacts of bottom towed gear
site integrity can be maintained. This is therefore the preferred option.
Option 2. KEIFCA byelaw to prohibit trawl gear within entire SCI site: Prohibiting trawl gear throughout
the whole of the SCI site is not necessary to achieve protection of the sandbank feature and would result in
unnecessary economic loss for fishermen using parts of the SCI which are not over sensitive features.
Therefore this option is not considered further.
Option 3. Voluntary measures: This option would involve the development of voluntary codes of practice
to protect features. KEIFCA has considered this option in light of Better Regulation Principles, which
require that new regulation is introduced only as a last resort, and Defra’s revised approach, under which
there is an expectation that management measures will need to be regulatory in nature to ensure adequate
protection is achieved. Defra’s revised approach also requires measures to be implemented to address
medium risk (amber) interactions between designated features and fishing gears by the end of December
2016. KEIFCA considers that due to the need to protect features quickly and the risk of non-compliance,
voluntary measures are not appropriate in this case. Therefore this option is not considered further.

Figure 4. Locations of closed areas to bottom towed gear within Margate and Long Sands SCI
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5.1 Pre-consultation
Prior to this byelaw being drafted, options were discussed with a range of stakeholders. This was achieved
via a series of stakeholder meetings, as well as several informal discussions with interested parties.
These meetings, combined with individual communications, with the statutory nature conservation body
(Natural England) and joint working with the MMO helped develop the proposed management option for
Margate and Long Sands SCI.
The proposal for management within Margate and Long Sands SCI was published on the KEIFCA ebulletin in November 2016, prior to the KEIFCA Authority meeting on 29/11/2016 (Best Western Manor
Hotel, Gravesend, Kent). Stakeholders were encouraged to write to the Authority expressing their views on
the proposals before the meeting or attend the meeting in person and present their views directly to the
Authority. During this authority meeting, presentations were received from MMO, Natural England, the
National Federation of Fishermen’s Organisations, Essex Wildlife Trust and the Marine Conservation
Society.
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6. Analysis of costs and benefits (Option 1)
6.1 Costs for recommended option
Direct costs to the fishing industry, including potential displacement costs, and administrative and
enforcement costs can be monetised and these estimated values have been collated and presented as part
of the impact assessment. Environmental costs due to increased damage of habitats are difficult to value
and are therefore described here as non-monetised costs.
Information available to inform an assessment of the impacts of the proposed closure has been taken from:
 Details of licensed fishing vessels in the area (MMO list of registered vessels combined with
KEIFCA officer’s local knowledge)
 Landings data for vessels from 2011 to 2015 taken from entered log book and sales note data
provided by the MMO (MMO landings data goes only to ICES area rectangles and not to specific
locations of catch).
 Information gathered from fishers and industry representatives directly by KEIFCA.
Costs for recommended option
The introduction of prohibited areas for towed gear would result in the following costs:
 Cost to the industry from reduced fishing grounds
 Potential impacts on other areas due to displacement
 Administrative and enforcement costs

6.1.1 Cost to the industry from reduced fishing grounds
Margate and Longs Sands SCI straddles two International Council for the Exploration of the Sea (ICES)
division IVc statistical rectangles; 31F1 and 32F1 (Figure 2). The primary catches from these areas consist
of Sole, along with Cod, Bass and Skates and Rays.
In order to estimate potential impacts to the fishing industry, landings data for 2011 to 2015 supplied by the
MMO was analysed (MMO, 2016). MMO landings data is divided into gear types, and analysis was
conducted using the landings data for those gear types which will be affected by this byelaw; demersal
trawl/seine and beam trawl gears. While dredging will also be banned under this byelaw, the dredge data
available from MMO has been excluded. This is because the dredge landings data were almost entirely
made up from cockle boats. The cockle fishery areas do not over lap with the proposed closed areas in this
byelaw, and as such there will be no financial impact to the cockle industry.
It is unknown what proportion of the total landings value was actually derived directly from the proposed
prohibited areas, which makes up approximately 1.57 % of the sea area of ICES rectangle 31F1 and 0.18
% of the sea area of ICES rectangle 32F1 (Table 2). The proposed prohibited areas cover a total area of
53.23 square km.
Table 2. Value of landings (GBP) for demersal trawl/seine and beam trawl gears within ICES statistical
rectangles 31F1 and 32F1 from 2011 to 2015 (MMO, 2016)
Average landed
weight (tonnes)

Average landed
value (GBP)

Area of ICES rectangle
prohibited (%)

Loss within prohibited
areas (GBP)

31F1

684

715,380

1.57

11,231

32F1

208

860,997

0.18

1,550

Total

892

1,576,377
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12,781

Figure 2. ICES rectangles 31F1 and 32F1.
The value of landings is calculated as an average over 5 years and provides only a snapshot of a fishery
which may be highly variable year by year. It is also important to note that this figure is only a percentage of
overall landings based on proportionality. Without more detailed information regarding specific trawling
paths in the proposed closed area and the regularity of use, it is difficult to confidently assign a direct
monetary value to the loss of the closed area. Although the calculations provided have been made to
estimate the maximum value potentially lost to those vessels excluded from the proposed closed area,
based on the area covered by byelaw as a percentage of the area of ICES rectangles 31F1 and 32F1, such
calculations are hugely inaccurate and can be misleading.
Introduction of a bottom towed gear prohibited area could potentially result in the effort being displaced
elsewhere within the SCI or move the effort out of the site. There may be potential increased costs in terms
of fuel and operating costs for vessels travelling further afield to access alternative fishing grounds and to
compensate for potential loss of catch due to the proposed closed area. These costs are difficult to predict
and quantify, as fishermen currently fish within the site primarily on a seasonal basis.

6.1.2 Costs to the KEIFCA for administration and enforcement
The lead responsibility of enforcing an IFCA byelaw under section 155 of the Marine and Coastal Access
Act 2009 will fall to KEIFCA. KEIFCA currently have byelaws in place in the Essex Estuaries SAC and
Thanet Coast SAC, closing sections of these sites to specific types of fishing gear. Although the proposed
Margate and Long Sands bottom towed gear (prohibited area) 2017 byelaw extends further out to sea than
these areas. As a result, costs and numbers of enforcement patrols have been estimated and can be seen
below (Table 3). KEIFCA would undertake enforcement patrols from their patrol vessel as the primary
method of enforcement.
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Table 3. Annual additional costs of enforcement of recommended option
Activity
Routine Estuary/Sea Patrols *
Additional IFCA surveillance**
Prosecution/investigation/Guilty Plea only ***
TOTAL

Cost per Unit
Number of
Total cost per year
(£)
Units per year
(£)
£1,500
9
£13,500
£2,250
4
£9,000
£10,000
1
£10,000
£32,500

* Patrol Vessel (PV) running costs per day based on 2014 IFCA stats
** Intelligence led surveillance involving several IFCOs and one patrol vessel per day
*** Including IFCO and PV time, administration and legal fees. Not guilty pleas could substantially increase
court costs

6.1.2 Environmental costs
The impacts of trawling on subtidal soft and mixed sediments is discussed in section 4.3. In addition to
removing target species, the use of bottom towed gear can also result in decreased biomass, decreased
species richness and diversity and changes in community structure (Ball et al., 2000; Hall et al., 2008). This
can result in trawling grounds showing low species and biomass numbers in comparison with similar
unfished grounds (Ball et al., 2000). Sediment resuspension due to abrasion by trawl gear is likely to have
a variety of effects including releasing nutrients held in the sediment, exposure of anoxic layers, release of
contaminants and increasing biological oxygen demand (Kaiser et al., 2002).
The long term effects of the degradation of subtidal habitats may include;
 Loss of ecosystem services (carbon and nutrient cycling)
 Loss of essential fish habitat
 Reduction of biodiversity and biomass
 Reduction in commercial fish stocks (due to reduction in prey and loss of essential fish habitat)
 Loss of habitat resilience/ability to recover from other disturbance events (both natural and
anthropogenic)
 Impact on wider ecosystem (i.e. reduction in bird and marine mammal species reliant on subtidal
fish/invertebrates as food sources)

6.2 Benefits of recommended option
The benefits of closing the three areas (East Margate Sand, Knob Channel and Pan Sand Hole) within the
SCI are to afford appropriate protection and a safeguarding of the ecological characteristics that can
possibly lead to more stability compared to the rest of the fishing grounds. This stability will be reflected in
a higher biodiversity within those areas. The environmental benefits from the introduction of this byelaw will
be significant as it will protect the features within the site from bottom towed gear. This will contribute to
meeting the “maintain” and “restore” conservation objective.

6.3 One In Two Out (OITO)
OITO is not applicable for byelaws implemented for MPA management as they are local government
byelaws introducing local regulation and therefore not subject to central government processes.

6.4 Small firms impact test and competition assessment
No firms are exempt from this byelaw as it applies to all firms who use the area, it does not have a
disproportionate impact on small firms. It also has no impact on competition as it applies equally to all
businesses that utilise the area.
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7. Conclusion
Recommended option: KEIFCA byelaw to prohibit bottom towed gears over the most sensitive subtidal
features in the Margate and Long Sands SCI (i.e. East Margate Sand, Knob Channel and Pan Sand Hole
(Option 1)).
KEIFCA is the most appropriate authority to take forward fisheries management measures between 0 and 6
nm. The bottom towed gear prohibited areas cover a proportion of representative habitat, as well as
protecting the most stable and therefore sensitive habitats. Ease of enforcement and the need to have clear
demarcation to promote compliance was also taken into account when considering the shape of the bottom
towed gear prohibited areas.
This option is recommended because it is the most proportionate, whilst providing protection to large areas
of sensitive and stable habitat. The boundaries of the proposed bottom towed gear prohibited areas were
determined taking into account the best available existing evidence of the extent of the features.
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