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1 Introduction

1.1 Need for an HRA assessment

In 2012, the Department for Environment, Food and Rural Affairs (Defra) announced a revised
approach to the management of commercial fisheries in European Marine Sites (EMS) from herein
termed Special Areas of Conservation (SACs) or Special Protection Areas (SPAs). The objective of
this revised approach is to ensure that all existing and potential commercial fishing activities are
managed in accordance with Article 6 of the Habitats Directive.

This approach is being implemented using an evidence based, risk-prioritised, and phased basis.
Risk prioritisation is informed by using a matrix of the generic sensitivity of the sub-features of
SACs/SPAs to a suite of fishing activities as a decision-making tool. These sub-feature-activity
combinations have been categorised according to specific definitions, as red, amber, green or blue.

Activity/feature interactions identified within the matrix as red risk have the highest priority for
implementation of management measures by the end of 2013 in order to avoid the deterioration of
Annex | features in line with obligations under Article 6(2) of the Habitats Directive. Activity/feature
interactions identified within the matrix as an amber risk require a site-level assessment to determine
whether management of an activity is required to conserve site features. Activity/feature interactions
identified within the matrix as green also require a site level assessment if there are “in combination
effects” with other plans or projects.

Site level assessments are being carried out in a manner that is consistent with the provisions of
Article 6(3) of the Habitats Directive. The aim of this assessment is to determine whether
management measures are required in order to ensure that fishing activity or activities will have no
adverse effect on the integrity of the site. If measures are required, the revised approach requires
these to be implemented by 2016.

Northumberland Inshore Fisheries and Conservation Authority (NIFCA) is implementing the site-
level assessment process in four phases:

1. simple screening assessment (activity is not occurring/already managed, or interaction
categorised as blue in the matrix (no interaction with the feature))

2. likely significant effect (LSE) type test (scale or magnitude of effect not likely/likely to be
significant)

3. detailed LSE type test

4. appropriate assessment (AA) type test (ascertaining whether the activity will cause an
adverse effect on site integrity)

The purpose of this site specific assessment document is to assess whether or not in the view of
Northumberland Inshore Fisheries and Conservation Authority the fishing activities considered
here (Digging with forks) have a likely significant effect on the Intertidal mud, Intertidal sand and
muddy sand in areas of high collection pressure in the Berwickshire and North
Northumberland Coast SAC, and on the basis of this assessment whether or not it can be
concluded that Digging with forks will not have an adverse effect on the integrity of this SAC.
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An in-combination assessment will be carried out and will include gears screened out from the phase
2/3 assessment! for this site (section 8) and other non-fishery related activities.

1.2 Documents reviewed to inform this assessment

o Defra’s risk assessment Matrix of fishing activities and European habitat features and protected
species?

¢ NIFCA intertidal sightings data to December 2025, recording location of activity and patrols to hand

gathering locations where no activity was recorded.

Reference list.

Site boundary map (Annex 1).

Map of habitat types within the BNNC SAC (Annex 2).

Ashleigh Tinlin MacKenzie PhD (2018) (Tinlin MacKenzie, 2018).

BNNC SAC — tLSE 021 (Digging with forks).

" Note: gears screened out of HRA type assessment in phase 2/3 are documented in site audit spreadsheet and are
considered in-combination in section 8.

2See Fisheries in EMS matrix:
http://www.marinemanagement.org.uk/protecting/conservation/documents/ems_fisheries/populated matrix3.xls

3




BNNCSAC-AA 005

2 Information about the BNNC SAC

The Berwickshire and North Northumberland Coast SAC stretches from Alnmouth in
Northumberland, along 115km of coastline to Fast Castle Head in Berwickshire and out to almost 4
nautical miles at its widest point, encompassing 645km? of shore and sea (Annex 1). The BNNC
SAC contains a complex of marine habitat types and associated communities which is unusually
diverse for the North Sea (Annex 2). Intertidal mudflats and sand flats, seagrass beds, intertidal
reefs and intertidal and submerged sea caves, all contribute to the site’s overall habitat diversity and
international importance. The BNNC SAC also provides important habitat for the grey seal
Halichoerus grypus, as well as internationally important populations of overwintering and summer
breeding bird species.

2.1 Overview and qualifying features
2.1.1 Intertidal mudflats and sandflats not covered water at low tide

The Berwickshire and North Northumberland Coast SAC contains a very extensive and varied range
of intertidal mudflats and sandflats important for their biological diversity and extent. These habitats
range from wave exposed mobile coarse sand to sheltered fine sediments rich in faunal
communities. The intertidal flats at Lindisfarne and Budle Bay are the most extensive in the north
east of England. These sediments are host to the largest intertidal beds in the North East/East coast
of England and these intertidal areas support extensive beds of narrow-leaved and dwarf eelgrass
Zostera marina and Z. noltii as well as diverse infaunal communities and historically large beds of
mussels Mytilus edulis. Wintering geese and wigeon, designated features of Lindisfarne Special
Protection Area (SPA), rely on the eelgrass beds for feeding when they arrive in early autumn, whilst
wading birds feed on invertebrates in and on the sediment such as the abundant lugworm Arenicola
marina (Foster-Smith et al., 2010).

Some of the bays along the open coast of the Berwickshire and North Northumberland Coast SAC
consist of fairly mobile sand, with populations of sandeel Ammodytes spp., small crustaceans and
polychaete worms. These communities are important in supporting predator and mobile macrofauna
communities such as juvenile fish and overwintering and migrating wading birds. More sheltered
sediments on the site have very stable lower shore communities which include bivalve molluscs
(Envison, 2011).

This feature consists of the following sub-features: Intertidal sand and muddy sand 2,480 ha;
Intertidal mud 110 ha; Intertidal coarse sediment 49 ha; Intertidal mixed sediment 103 ha; and
supports 614 ha of Intertidal seagrass beds (Natural England, Updated 2020).

2.1.1.1 Intertidal mud

Intertidal mud is formed in very sheltered coastal inlets along the seashore, where the weak
influence of the tide and waves is insufficient to strip away fine sediments, allowing fine sand, silts
and clay to accumulate. Intertidal mud is a highly hospitable and nutrient rich environment, which
supports a diverse community dominated by bivalves, such as the Baltic Tellin, and polychaete
worms, such as the lugworm, and other burrowing infauna. This in turn provides important feeding
grounds for larger species, such as wading birds, some of which feed exclusively upon burrowing
invertebrates within this feature during winter. Opportunistic green macroalgae forms mats on the
mud during summer C.L.Scott (personal communication 25" November 2025).
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Intertidal mud habitats within the site, such as Fenham Flats at Lindisfarne, support an exceptionally
high biomass of macrofauna which in turn support large numbers of feeding birds and fish. The
intertidal sediments at Lindisfarne and Budle Bay area are the most extensive areas of mud and
muddy sands within the site. This is one of only two barrier beach systems in the UK and supports
a very high abundance of invertebrates, the largest intertidal eelgrass beds on the east coast of
England, and the infauna within the sediments provide food for a range of internationally important
birds (Natural England, Updated 2020).

The mudflats at Boulmer Haven, although relatively small compared to Lindisfarne, are
comparatively rich in terms of species abundance and diversity. Lugworms Arenicola marina, are
abundant and occur alongside a variety of other polychaete worms, including Eteone longa, and the
bivalves Fabulina fabula and Macoma balthica. Lower on the same shore, the slightly coarser and
cleaner muddy sand supports dense sand mason worms Lanice conchilega and
polychaete Eumida spp., as well as large numbers of bivalves (Natural England, Updated 2020).

The extent of this habitat is estimated to be 110 ha (Natural England, Updated 2020).

2.1.1.2 Intertidal sand and muddy sand

Intertidal sand and muddy sand represents the vast majority of the intertidal sediment within the site,
forming wide beaches along the Northumberland coastline. Pure sandy shores are highly mobile
and species poor, often dominated by polychaete and oligochaete worms, ephemeral green
macroalgae and amphipod communities which are resilient to the clean, abrasive and mobile
environment. Sandhoppers (talitrid amphipods) reside within the strandline on the upper shore,
seeking refuge amongst the decomposing seaweed and debris (Natural England, Updated 2020).

The intertidal sediments at the Lindisfarne and Budle Bay area are the most extensive areas of mud
and muddy sands within the site. This habitat supports a very high abundance of invertebrates, the
largest intertidal eelgrass beds on the east coast of England, and the infauna within the sediments
provide food for a range of internationally important birds (Natural England, Updated 2020).

Where sandy shores occur in more sheltered locations, muds and silts can accumulate, forming
muddy-sand such as the more sheltered area of flat muddy sand in the west of Budle Bay. This
allows the features to support a much wider and diverse community, including burrowing infauna
such as lugworm, horseshoe worms, and the Baltic tellin. Striped venus clams and polychaete
worms burrow within the sediment. Fucoid wracks and red algae grow on the lower shore of muddy-
sand beaches which also support burrowing bristleworms. Epifauna such as shore crabs and hermit
crabs are also found within this feature (Natural England, Updated 2020).

The extent of this habitat is estimated to be 2480 ha (Natural England, Updated 2020).
2.2 Conservation Objectives

The Conservation Objectives provided are targeted at the site’s supporting habitats for the EC
Habitats Directive qualifying features and are set, subject to natural change to ‘Maintain’ in
favourable condition.

The Conservation Objectives for the Berwickshire and North Northumberland Coast SAC feature
Mudflats and sandflats not covered by seawater at low tide are (subject to natural change) to
maintain* in favourable condition:
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- the presence and spatial distribution of mudflat and sandflat communities.

- the total extent, spatial distribution and types of mudflats and sandflats.

- the distribution of sediment composition across the feature.

- total organic carbon (TOC) content in the sediment at existing levels.

- the species composition of component communities.

- the presence of topographic features, while allowing for natural responses to hydrodynamic
regime, by preventing erosion or deposition through human-induced activity.

- the natural physical energy resulting from waves, tides and other water flows, so that the
exposure does not cause alteration to the biotopes and stability, across the habitat.

- the natural physico-chemical properties of the water.

- sediment transport pathways to and from the feature to ensure replenishment of the feature,
and / or replenishment of habitats that rely on the sediment supply from the feature.

- the dissolved oxygen (DO) concentration at levels equating to High Ecological Status
(specifically 2 5.7 mg L-1 (at 35 salinity) for 95 % of year) avoiding deterioration from existing
levels. This target was set using the Environmental Agency 2019 water body classifications
data.

- natural levels of turbidity (e.g. concentrations of suspended sediment, plankton and other
material) across the habitat.

And:

- Restrict the introduction and spread of non-native species and pathogens, and their impacts.

- Restrict surface sediment contaminants (<1cm from the surface) to below the OSPAR
Environment Assessment Criteria (EAC) or Effects Range Low (ERL).

- Reduce aqueous contaminants to levels equating to High Status according to Annex VIIl and
Good Status according to Annex X of the Water Framework Directive, avoiding deterioration
from existing levels. This target was set using the Environmental Agency 2019 water body
classifications data.

- Restore water quality to mean winter dissolved inorganic nitrogen levels at which biological
indicators of eutrophication (opportunistic macroalgal and phytoplankton blooms) do not
affect the integrity of the site and features. This target was set using the Environmental
Agency 2019 water body classifications data.

3 Interest feature/fisheries interaction of the BNNC SAC categorised
as ‘Red’ risk and overview of management measure(s)

3.1 H1170 Reefs

The red risk interaction of mobile fishing gears and reef features was addressed in 2014 with the
creation and implementation of NIFCA Byelaw 7: Prohibition of the use of Mobile Fishing Gear within
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the English section of the Berwickshire and Northumberland Coast SAC. This byelaw identified 3
areas where trawling could take place under and exemption, however no exemptions have been
applied for since implementation. This was operating under the precautionary approach due to a
lack of evidence on the extent and distribution of the subtidal rocky reef within the SAC boundary.

3.2 A2.61 Intertidal seagrass beds

Further measures were also brought in to address the red risk interaction of fishing activity
on/amongst seagrass beds (particularly at Lindisfarne where extensive seagrass beds are found):
NIFCA Byelaw 8: Seagrass Protection Byelaw within the English section of the Berwickshire and
North Northumberland Coast SAC.

4 Information about fishing activities within the site

This Appropriate Assessment concerns Digging with Forks in the BNNC SAC at high pressure sites
only.

Levels of bait digging within the BNNC SAC have been assessed using NIFCA shore patrol sightings
data (medium-high data confidence). NIFCA officers record sightings of intertidal hand work activity
observed during routine patrols when a site visit coincides with low water (+ 2 hours). All intertidal
activity is recorded within this time window, officers also record when no activity is seen during a
visit. Using this sightings data, bait digging activity has been classified as ‘high’, ‘medium’, or ‘low’.

Bait digging activity in areas classified as low has been screened out in a previous assessment;
BNNC-tLSE 021. This assessment concluded that bait digging in areas categorised as ‘low activity’
will likely not have a significant effect on the features of the site or the supporting habitat of the
features. The current assessment therefore focuses on Boulmer Haven and Berwick, classified as
high collection areas or ‘hotspots.’

4.1 Bait digging activity

Bait digging is widely practiced to support both commercial and recreational fishing (Cunha et al.,
2005). The primary target species is A. marina (blow lug) as this is the most common although A.
defodiens (black lug) is also targeted as it has a higher value. A. marina is commonly found in fine
sand and muddy sand, and scarcely, or not found at all, in fine mud, gravel, and coarse sand (Bruce
et al., 1963; Longbottom, 1970). A. defodiens burrows are deeper (up to a meter) and further down
the shore than A. marina (Cadman and Nelson-Smith, 1993). Ragworms (are also targeted but on
a much smaller scale in Northumberland (Tinlin-Mackenzie, 2018), occuring where sediments are
finer (more muddy), for example in the Tyne and Blyth estuaries which are not in the BNNC SAC.
King rag (Alitta virens) and ragworms (Hediste

Diversicolor) are also present in Lindisfarne SPA but bait digging byelaws prohibit their removal
(Envison, 2011).

The main method used is digging using a fork, but some individuals have been observed using a
spade. More experienced or local commercial collectors may dig trenches while less experienced
or recreational collectors dig more scattered holes and are less likely to backfill them. Both species
of lugworm and ragworm can be collected using a fork to dig them out of the sediment, however,
only A. defodiens can be extracted by the use of a bait pump, which extracts with suction (Cadman
and Nelson-Smith, 1993; Brind and Darbyshire, 2015). The use of pumps by collectors has also
been recorded throughout monitoring by NIFCA officers. However, pumps are less popular than
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hand digging as they are not as flexible, can be difficult to use and can only target one species
(Tinlin-Mackenzie, 2018).

Though covered by extensive sand and mudflats, bait digging only occurs at four out of fifteen
suitable locations within the BNNC SAC. Tinlin-Mackenzie (2018) found Boulmer and Low Newton
were popular sites with more collection in the southern part of the BNNC due to greater population
density, with some collectors coming from Sunderland. Foxton also had small amounts of collection
based on observation of a single day.

The increased value of and demand for lugworm as bait in the autumn and winter months (Fowler,
1999) means activity is concentrated at this time of year. Spring tides are favoured as a larger area
of shore is exposed, and the body size of lugworms is thought to increase lower down the shore
(Tinlin-Mackenzie, 2018). A. defodiens is only exposed by the lowest tides (Fowler, 1999) so bait
pumping can only occur at these times (Tinlin-Mackenzie, 2018). Some collection does occur at
neap tides but at a lower frequency and intensity, with some known commercial operators collecting
at all tidal states despite conditions not being ideal (Tinlin-Mackenzie, 2018).

Tinlin-Mackenzie (2018) carried out a questionnaire on bait collectors in the BNNC SAC. 14% of
questionnaire respondents in the BNNC stated they were commercial collectors. Commercial
collectors harvest more intensively — higher quantities, longer durations, and with greater frequency.
Commercial collectors took an average of 400 lugworms per trip while recreational collectors took
an average of 94 (Tinlin-Mackenzie, 2018). Due to the differences in amounts collected, commercial
collectors are estimated to harvest over 70% of the total lugworms harvested within the BNNC SAC.

4.1.1 NIFCA Officer observations of bait digging activity

NIFCA officers record sightings of intertidal hand work activity observed during routine patrols when
a site visit coincides with low water (x 2 hours).

Within the BNNC SAC fifteen areas contain sediment (littoral mud or littoral sand and muddy sand)
suitable for bait digging. All sites are monitored, with patrol effort weighted toward the shores
exhibiting the highest collection pressure. Of these fifteen locations, NIFCA identifies eleven where
digging occurs or has occurred in the past and two as the most intensively exploited. Monitoring
activity is limited by staff resource and suitable tide times however NIFCA’s dataset provides the
best available evidence for assessing activity within the SAC.

Between 2016 and December 2025, 181patrols were made to locations within the BNNC SAC with
bait digging observed on 45% of patrols. 83 sightings of bait digging activity and a total of 332 bait
diggers were observed with a mean of 3.31 individuals per sighting.

Sightings from NIFCA patrols occurred at four locations within the BNNC SAC: Little Beach at
Berwick, Low Newton, and two close together at Boulmer Haven and Seaton Point (Figure 2). Bait
digging hotspots for the whole NIFCA district have been classified as High, Medium, Low and Very
Low activity. This classification is based on NIFCA patrol sightings data, using the average number
of individuals bait digging per NIFCA patrol to each area (Table 1). High >=1 individual/patrol,
Medium >=0.5, Low >= 0.1 and Very Low <0.1 Classifications were checked against officers’
knowledge. Berwick and Boulmer Haven had High levels of activity while Seaton Point has ‘Low’
levels of activity and Low Newton ‘Medium’ levels of activity. Patrols are generally in daylight hours
apart from a few targeted patrols to the Lindisfarne National Nature Reserve (LNNR) to check
adherence to the NE bait collection byelaw.
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Based on officer input, locations with no sightings of bait digging were also categorised. Within the
LNNR there were 19 patrols with 16 recordings of ‘no activity’ and none of bait digging therefore it
does not occur as much as at other sites, although there are less patrols to the area. Targeted
NIFCA patrols for illegal bait digging including during the night have not recorded incidences of bait
digging activity within the LNNR, so this activity is probably quite rare at this time. Fenham Flats and
Budle Bay were therefore classified as Very Low levels of activity. Beadnell Bay and a section of
beach between Beadnell and Seahouses, which are more rarely patrolled were classified as Low
activity, though with some degree of uncertainty.

Table 1 Bait digging activity classifications for all bait digging sites within the BNNC SAC, from NIFCA intertidal patrols
between 2016 and 2025. Showing total number of patrols, the proportion of patrols bait digging was sighted on, the
average number of individuals per sighting, the average number of individuals per patrol (proportion of patrols x average
number per sighting) and the maximum number of collectors sighted at one time. Bait digging activity rankings (Very
Low — High) were based on average number of collectors per patrol to the area from NIFCA patrols, in addition to officer
knowledge.

No of z;opoartt:grs TR WD Cf Max. no of | Average Bait Diggin
BNNC SAC P collectors per ; Averag . . gging
patrols | activity N collectors individuals/patrol | Activity
- sighting
sighted
Berwick 60 0.45 4.75 27 2.14 High
Boulmer N | 84 0.61 3.30 14 2.01 High
Seaton | 22 0.09 1.50 2 0.14 Low
oint
Low 15 0.20 3.67 6 0.73 Medium
ewton

Bait digging activity sightings were greatest from September to December, with an increase in both
the number of sightings and the number of individuals per sighting (Figure 1). The highest number
recorded at one time within the BNNC was 27 individuals in October 2020 in Berwick.

BNNC Bait Digging Activity 2016 -2025
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Figure 1 Bait digging activity over the year from NIFCA patrols to the BNNC SAC between 2016 and 2025, showing
the proportion of patrols bait digging is seen on and the average number of patrols each month over a 10 year period
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Bait digging sightings corresponded with EUNIS habitat classification of ‘littoral sand and muddy
sand’ at both Berwick and Boulmer (Figure 2). Designated Sites however describes the mudflats at
Boulmer Haven with slightly coarser and cleaner, muddy sand lower on the same shore, indicating
a mix of intertidal mud and intertidal sand, and muddy sand features at Boulmer.

Additional data from volunteers at Berwick Coastwatch (2019-25) confirms that at Berwick bait
digging is highest in September and October (similar to NIFCA sightings) with an average of 5.9
individuals per sighting while the average for the remaining months surveyed was 2.3 individuals.
The maximum number of individuals was 27 in October 2020 (which matches NIFCA data) followed
by 23 in September 2020 showing these levels of collection are quite rare, perhaps just on the
biggest spring tide of the year in autumn.
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Figure 2 Number of bait digging sightings within the BNNC SAC from NIFCA patrols 2016- 2025 The data shows
sighting hotspots at Berwick and Boulmer in areas of sand and muddy sand
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4.2 Management

4.2.1 Regional

4.2.2.1 Lindisfarne National Nature Reserve

Existing management of bait digging within the BNNC SAC includes prohibition in the Lindisfarne
NNR to all types of bait collection except in a voluntary bait collection zone for bait digging for
recreational use. Compliance is generally thought to be high in this area although the level of night-
time exploitation is unknown (Tinlin-Mackenzie, 2018). The NIFCA Seagrass Protection byelaw
protects seagrass within the BNNC SAC from hand and mechanical gathering activities including
within the voluntary bait collection zone. The closure of the LNNR (apart from the voluntary bait
digging zone) in 1982 led to displacement of the activity to other locations, namely Boulmer Haven
and Low Newton (Fowler, 1999) and at Low Newton substantial bait collection is reported to occur
at night (Tinlin-Mackenzie, 2018).

4.2.2.2 Boulmer Haven

Bait digging (specifically digging with forks) is limited at Boulmer Haven due to a Northumberland
County Council (NCC) byelaw which prohibits bait digging in the northern half of bay. This byelaw
is punishable by prosecution and NCC have begun patrols to the area due to concerns from
members of the public and local councillors. The byelaw was put in place to ensure the safety of
boat users at Boulmer who use trailers to get their boats to the sea as the holes left by bait diggers
posed a safety risk, but bait pumping is allowed within the prohibited area.

4.2.2.3 Low Newton

The National Trust (NT) have a byelaw prohibiting bait collection for all NT-owned intertidal areas,
including Low Newton with a nominal fine of £20, however this in not currently enforced due to the
costs involved for a charitable trust.

At Boulmer NIFCA sightings from 2016-25 recorded digging with forks and bait pumping at Boulmer
with 17% of digging sightings occurring in the prohibited area (Figure 3). This confirms the suspected
non-adherence to the byelaw which is currently unenforced. The remainder of sightings show most
individuals avoid the prohibited area and dig mainly in the south. It should also be noted the
positional accuracy of NIFCA sightings in addition to the prohibited area means this is just a rough
estimate of numbers. NIFCA data also shows that the majority of bait diggers, inside and outside
the prohibited area, were digging using forks rather than pumping bait (Figure 4).
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Figure 3 Map showing NIFCA sightings of bait digging activity (2016-2025) at Boulmer within and outside the
prohibited Northumberland County Council zone
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Boulmer Bait Collection Methods in Restricted Area
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Figure 4 Number of individuals digging with forks and with pumps by NIFCA officers at Boulmer, both inside and
outside of the prohibited digging area from 2015 - 2025

The collection of worms from the intertidal is slightly different from the collection of sea fish. The
public have a right to collect bait, but this only applies to bait for personal use, not commercial use
(Anderson v. Alnwick District Council). Taking worms commercially requires the landowner’s
permission, although separating recreational and commercial activity is very difficult in reality.

4.3 Other fishing activity within the BNNC SAC

Potting for European lobster Homarus gammarus and brown crab Cancer pagurus is the principle
fishery within the Northumberland IFCA district, with 74 commercial shellfish permit holders in 2025.
This fishery is a permit fishery, one of the conditions attached to a permit is to provide monthly
activity returns forms including information on weight of catch and effort (number of pots in the sea,
number of days fished, and average number of pots hauled per day). This enables NIFCA to monitor
fishing activity within the site. Commercial shellfish permit holders are limited to 800 pots and
permitted vessels must not exceed 12 metres in length (NIFCA Byelaw: Crustacea and Molluscs
permitting and Pot Limitation). There is also a recreational potting fishery in Northumberland. This
recreational fishery is also permitted. Recreational shellfish permit holders are limited to five pots
and must not take more than two lobster, five edible or velvet crabs, 20 whelks or five prawns in any
one day. Permit holders are requested to record and submit catch information on a voluntary basis.
Recreational potting predominantly takes place within the infralittoral or intertidal areas where pots
can be accessed from the shore.

Trawling for Nephrops occurs within the NIFCA district, there are approximately 33 local trawlers
working from 4 ports in the NIFCA district in 2025. The local fishery takes place between 3-25 miles
offshore with best catches being seen during the autumn and winter months. They target Nephrops
on areas of subtidal mud using otter trawl gear. An otter trawl is constructed like a cone-shaped net
that is towed on the bottom. Trawling is a permit fishery, but until 2021 NIFCA only required trawlers
to have a permit to fish in the 0-3 nautical mile area of the District. In 2021, NIFCA updated the
byelaw to include the full district and limit trawl gear type in Coquet to St Mary’s MCZ. Trawling is
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also limited in the BNNC SAC, it is prohibited in the majority of the site with three small areas open
to light otter trawl gear only (NIFCA Byelaw: Prohibition of the use of Mobile Fishing Gear within the
English section of the Berwickshire and North Northumberland Coast Special Area of Conservation
(SAC)). Although no trawling activity has been recorded in the site since the mobile gear prohibition
in 2014.

Other intertidal fishing activities occur in the BNNC SAC. Angling is a popular sport from both the
shore and at sea, with anglers seen on the coast year-round targeting cod and flatfish in the winter
and mackerel and other finfish such as pollock in the summer. Hand collection occurs for
periwinkles, shore crab and mussels, with some ‘cleeking’ for lobsters. In 2020 NIFCA published a
voluntary Periwinkle Gathering Code of Conduct (Annex 1) which is posted at intertidal sites within
the district, with guidelines for minimising disturbance to intertidal rocky shores.
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5 Test for Likely Significant Effect (tLSE)

The Habitats Regulations assessment (HRA) is a step-wise process and is first subject to a coarse
test of whether a plan or project will cause a likely significant effect on an SAC/SPAS. The tLSE for
this site concluded that bait digging on ‘intertidal mud’ and ‘intertidal sand and muddy sand’ is
unlikely to have an impact in ‘Low’ collection areas, but activity in ‘Medium’ and ‘High’ collection
areas needs to be taken to further assessment. The full detailed assessment is copied below.

Table D: Assessment of LSE

BNNC SAC — 471, 694 - Intertidal sand and muddy sand (Large shallow inlets and bays (LSIBs)
& Mudflats and sandflats not covered by seawater at low tide)

to the pressure(s)?

1. Is the activity/activities directly | No

connected with or necessary to the

management of the site for nature

conservation?

2. What pressures (such as abrasion, e Abrasion/disturbance of the substrate on the surface of the

disturbance) are potentially exerted seabed

by the gear type(s)? e Habitat structure changes - removal of substratum
(extraction)

Pressures listed are all those for which e Penetration and/or disturbance of the substratum below the

the feature is deemed to be sensitive. surface of the seabed, including abrasion

Pressures in bold are Medium-High e Removal of non-target species

Risk. The sensitivities listed are based o Removal of target species

on the 2021 Conservation Advice for o Deoxygenation

BNNC SAC available on Natural e Introduction of light

England’s Designated Site System. e Introduction or spread of invasive non-indigenous species (INIS)

3. Is the feature potentially exposed | Yes

3 Managing Natura 2000 sites: http://ec.europa.eu/environment/nature/natura2000/management/guidance _en.htm
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4. What are the conservation
objectives for the feature?

Conservation Objectives which may be
impacted by bait digging are underlined.

The Conservation Objectives for intertidal sand and muddy sand are to —
Maintain OR Recover OR Restore the abundance of listed species*, to
enable each of them to be a viable component of the habitat.

Maintain:

The presence and spatial distribution of intertidal sand and muddy
sand communities.

The total extent of intertidal sand and muddy sand at 2480 ha, and
spatial distribution.

The distribution of sediment composition types across the feature.
Total organic carbon (TOC) content in the sediment at existing
levels.

The species composition of component communities.

The presence of topographic features, while allowing for natural
responses to hydrodynamic regime, by preventing erosion or
deposition through human-induced activity.

The natural physical energy resulting from waves, tides and other
water flows, so that the exposure does not cause alteration to the
biotopes and stability, across the habitat.

The natural physico-chemical properties of the water.

Sediment transport pathways to and from the feature to ensure the
replenishment of habitats that rely on the sediment supply.

The dissolved oxygen (DO) concentration at levels equating to
High Ecological Status (specifically = 5.7 mg L-1 (at 35 salinity) for
95 % of year), avoiding deterioration from existing levels.

Natural levels of turbidity (e.g. concentrations of suspended
sediment, plankton and other material) across the habitat.

Restore:

Water quality to mean winter dissolved inorganic nitrogen levels at
which biological indicators of eutrophication (opportunistic
macroalgal and phytoplankton blooms) do not affect the integrity
of the site and features.

Restrict/reduce:

The introduction and spread of non-native species and pathogens,
and their impacts.

Surface sediment contaminants (<1cm from the surface) to below
the OSPAR Environment Assessment Criteria (EAC) or Effects
Range Low (ERL)

Aqueous contaminants to levels equating to High Status according
to Annex VIII and Good Status according to Annex X of the Water
Framework Directive, avoiding deterioration from existing levels.
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15. What are the potential
effects/impacts of the pressure(s) on
the feature, taking into account the
exposure level?

Intertidal sand and muddy sand in the BNNC SAC

The BNNC SAC (Annex 1) contains a very extensive and varied range of
intertidal mudflats and sandflats, and large shallow bays important for their
biological diversity and extent. These include Lindisfarne (including
Fenham Flats and Holy Island sands) and Budle Bay, the most extensive
in the northeast of England, as well as Beadnell Bay and Embleton Bay.
These habitats range from wave exposed mobile coarse sand to sheltered
fine sediments rich in faunal communities. Sediment types range from
coarse sand and gravel in more open areas to finer sand and mud in more
sheltered locations.

Intertidal sand and muddy sand represents the vast majority of the intertidal
sediment within the site (2480 ha), forming wide beaches and sand and
mudflats. They range from species-poor pure mobile sandy shores which
are dominated by polychaete and oligochaete worms and amphipod
communities to more sheltered locations where mud and finer sand
accumulate such as the more sheltered area of flat muddy sand in the west
of Budle Bay. This allows the features to support a much wider and diverse
community, including burrowing infauna such as lugworm, horseshoe
worms, and the Baltic Tellin. Bait digging is more likely to occur in these
sheltered areas.

Bait digging within the BNNC SAC

Bait digging is widely practiced to support commercial and recreational
fishing (Cunha et al., 2005). The primary target species is A. marina (blow
lug) as this is the most common although A. defodiens (black lug) is also
targeted as it has a higher value. A. marina is commonly found in fine sand
and muddy sand, and scarcely, or not found at all, in fine mud, gravel, and
coarse sand (Bruce et al., 1963; Longbottom, 1970). A. defodiens burrows
are deeper (up to a meter) and further down the shore than A. marina
(Cadman and Nelson-Smith, 1993). Ragworm (Alitta virens) are also
targeted but on a much smaller scale in Northumberland (Tinlin-Mackenzie,
2018), as it occurs where sediments are finer (more muddy), for example
in the Tyne and Blyth estuaries which are not in the BNNC SAC.

The main method used is digging using a fork, but some individuals have
been observed using a spade. More experienced or local commercial
collectors may dig trenches while less experienced or recreational
collectors dig more scattered holes and are less likely to backfill them. Both
species of lugworm and ragworm can be collected using a fork to dig them
out of the sediment, however, only A. defodiens can be extracted by the
use of a bait pump, which extracts with suction (Cadman and Nelson-
Smith, 1993; Brind and Darbyshire, 2015). The use of pumps by collectors
has also been recorded throughout monitoring by NIFCA officers although
are less popular as they are not as flexible as digging, can be difficult to
use and can only target one species (Tinlin-Mackenzie, 2018).

Though covered by extensive sand and mudflats, bait digging only occurs
at a few locations within the BNNC SAC. Tinlin-Mackenzie (2018) found
Boulmer and Low Newton were popular sites with more collection in the
southern part of the BNNC due to greater population density, with some
collectors coming from Sunderland. Foxton also had small amounts of
collection based on observation of a single day.

The increased value of and demand for lugworm as bait in the autumn and
winter months (Fowler, 1999) means activity is concentrated at this time of
year. Spring tides are favoured as a larger area of shore is exposed, and
the body size of lugworms is thought to increase lower down the shore
(Tinlin-Mackenzie, 2018). A. defodiens is only exposed by the lowest tides
(Fowler, 1999) so bait pumping can only occur at these times (Tinlin-
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Mackenzie, 2018). Some collection does occur at neap tides but at a lower
frequency and intensity, with some known commercial operators collecting
at all tidal states despite conditions not being ideal (Tinlin-Mackenzie,
2018).

Tinlin-Mackenzie (2018) carried out a questionnaire on bait collectors in
the BNNC SAC. 14% of questionnaire respondents in the BNNC stated
they were commercial collectors. Commercial collectors harvest more
intensively — higher quantities, longer durations, and with greater
frequency. Commercial collectors took an average of 400 lugworms per trip
while recreational collectors took an average of 94 (Tinlin-Mackenzie,
2018). Due to the differences in amounts collected, commercial collectors
are estimated to harvest over 70% of the total lugworms harvested within
the BNNC SAC.

Existing management of bait digging within the BNNC SAC includes
prohibition in the Lindisfarne NNR to all types of bait collection except in a
voluntary bait collection zone for bait digging for recreational use (Annex
2). Compliance is generally thought to be high in this area although the
level of night-time exploitation is unknown (Tinlin-Mackenzie, 2018). The
NIFCA Seagrass Protection byelaw protects seagrass within the BNNC
SAC from hand and mechanical gathering activities including within the
voluntary bait collection zone. The closure of the LNNR in 1982 led to
displacement of the activity to other locations, namely Boulmer Haven and
Low Newton (Fowler, 1999). An Alnwick District Council byelaw prohibits
bait digging in the northern half of Boulmer Haven, while the National Trust
have a byelaw prohibiting bait collection for all NT-owned intertidal areas —
at Low Newton — however these are not currently enforced as attempted
prosecutions in the past have not been successful. The byelaw at Boulmer
is more adhered to because it was introduced as a safety measure for
fishers who launch from the beach (Tinlin-Mackenzie, 2018). Bait digging
is seen at both sites, particularly Boulmer, despite legislative restrictions
and substantial collection occurs at night, with the majority of collection at
Low Newton during the night (Tinlin-Mackenzie, 2018).

NIFCA bait digging sightings in the BNNC SAC

NIFCA officers record sightings of intertidal hand work activity observed
during routine patrols when a site visit coincides with low water (+ 2 hours).
Between 2016 and October 2021, 104 patrols were made to locations
within the BNNC SAC with bait digging observed on 37% of patrols. 44
sightings of bait digging activity and a total of 181 bait diggers were
observed with a mean of 4 individuals per sighting.

Sightings from NIFCA patrols occurred at four locations within the BNNC
SAC: Little Beach at Berwick, Low Newton, and two close together at
Boulmer Haven and Seaton Point (for map see Annex 3 Figure 1). Bait
digging hotspots for the whole NIFCA district were classified as High,
Medium, Low and Very Low activity based on NIFCA patrol sightings data
on the average number of individuals bait digging per NIFCA patrol to each
area (see Annex 3 Table 1 for more information) where High >=1
individual/patrol, Medium >=0.5, Low >= 0.1 and Very Low <0.1
Classifications were checked against officers’ knowledge. Berwick and
Boulmer Haven had High levels of activity while Low Newton and Seaton
Point had Low. Patrols are generally in daylight hours apart from a few
targeted patrols to the LNNR to check adherence to the NE bait collection
byelaw.

Based on officer input, locations with no sightings of bait digging were also
categorised. Within the LNNR there were 12 recordings of ‘no activity’ and
none of bait digging (see Annex 3 Figure 2) therefore it does not occur as
much as at other sites, although there are less patrols to the area. Targeted
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NIFCA patrols for illegal bait digging including during the night have not
recorded incidences of bait digging activity within the LNNR so this activity
is probably quite rare. Fenham Flats and Budle Bay were therefore
classified as Very Low levels of activity. Beadnell Bay and a section of
beach between Beadnell and Seahouses, which are more rarely patrolled
were classified as Low activity though with some degree of uncertainty.

Bait digging activity sightings were greatest from September to December,
with an increase in both the number of sightings and the number of
individuals per sighting (Annex 3 Figure 3). The highest number recorded
at one time within the BNNC was 27 individuals in October 2020 in Berwick.

Bait digging sightings corresponded with Eunis habitat classification of
‘littoral sand and muddy sand’ at both Berwick and Boulmer (Annex 3
Figure 1). Designated Sites however describes mudflats at Boulmer Haven
with slightly coarser and cleaner muddy sand lower on the same shore,
indicating a mix of intertidal mud and intertidal sand and muddy sand
features at Boulmer.

Additional data from Berwick Coastwatch 2019-21 confirms that at Berwick
bait digging is highest from August to October (slightly earlier than
indicated by NIFCA sightings) with an average of 5-7 individuals per
sighting while the average for the remaining months surveyed was 1.75
individuals. The maximum number of individuals was 27 in October 2020
(which matches NIFCA data) followed by 18 in August 2019 showing these
levels of collection are quite rare, perhaps just on the biggest spring tide of
the year in autumn.

Bait digging (specifically digging with forks) is limited at Boulmer Haven
due to an Alnwick District Council byelaw which prohibits bait digging in the
northern half of bay. The byelaw was put in place to ensure the safety of
boat users at Boulmer who use trailers to get their boats to the sea. The
holes left by bait diggers posed a safety risk. Bait pumping is allowed within
the prohibited area. NIFCA sightings from 2016-21 show that both digging
with forks and bait pumping occur within the prohibited area, with a quarter
of digging sightings occurring in the prohibited area (Annex 3 Figure 4).
This confirms the suspected non-adherence to the byelaw which is
unenforced, although could show that many individuals do avoid the area
and dig mainly in the south. It should also be noted the positional accuracy
of NIFCA sightings in addition to the prohibited area means this is just a
rough estimate of numbers.

Physical impacts of bait digging

Bait digging can occur to depths of up to 30-40cm, unearthing a deeper
sediment that would usually remain undisturbed (Jackson and James,
1979). Changes can therefore occur in sediment characteristics as a result
of bait digging. A study within the BNNC (Tinlin-Mackenzie, 2018) found
sediment characteristics were altered as a result of experimental digging,
with deeper anoxic sediments transported to the surface and still visible
three weeks later, and sediment penetrability and softness also altered.
Exposure of anoxic sediment layers can lead to reduced oxygen availability
in surface sediments.

Undisturbed sediment has a higher organic content as digging can reduce
the amount of organic matter within the sediment (Watson et al., 2017). In
unexploited sediments, a 10cm layer of well-mixed sand is created by
bioturbation (primarily by lugworms), overlying a layer of sands and shell
(Anderson and Meyer, 1986). The turning over of sediment by bait diggers
and erosion of sediment mounds by tides and wave action leads to a loss
of finer fractions and associated organic material. In contrast, the
depressions from holes dug may accumulate fine sediments and organic
matter resulting in an organically rich anoxic layer at the bottom of the
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depression (Fowler, 1999, Watson et al., 2017; Anderson and Meyer,
1986). This could have implications for local sediment load and turbidity
levels (Watson et al., 2017). High turbidity can lead to a drop in dissolved
oxygen, especially in warmer months, while long-term changes in turbidity
can have a range of biological effects such as affecting fish health or
clogging the filtering organs of suspension feeding animals, which can in
turn adversely affect bird species.

Recovery rates of the sediment from bait digging are highly variable,
depending on site characteristics such as habitat type, energy of the site
(higher energy, more coarse sediments recover more quickly) as well as
behaviour of bait diggers themselves (backfilling of holes significantly
reduces impacts to the sediment).

There is local evidence of bait digging impacts on sediments. Howell (1985)
found large increases in heavy metals lead and cadmium in the surface
layers of Budle Bay caused by intensive bait digging (>50 people) and the
exposure of anoxic sediments causing these to become bioavailable.
Tinlin-Mackenzie (2018) simulated digging disturbance at Fenham Flats
(LNNR) and found sediment characteristics were noticeably altered during
treatments until the next treatment three weeks later, with anoxic
sediments brought to the surface and changes to sediment penetrability
and softness. The more sheltered intertidal mud flats at Budle Bay and
Fenham Flats might be expected to have slower recovery rates than other
locations within the BNNC SAC. For example, Blake (1979) reported holes
at Whitley Bay (to the south of the SAC) were re-filled by mud and fine sand
within about 2 days of digging which suggests that sediment may be more
resilient at this location and potentially other areas with coarser, more
sandy sediment than within the LNNR.

Biological impacts on communities

Bait digging causes mortality in lugworm populations, which can lead to
reduced abundance and stock declines (Blake, 1979; Beukema, 1995).
Relative to other exploited intertidal invertebrates, blow lugworm (A.
marina) are relatively resilient to exploitation and disturbance because of
their relative fecundity and widespread distribution (Fowler, 1999).
However, a wide range of responses by A. marina to exploitation have
been found, relating to local environmental conditions and the intensity and
distribution of bait digging activity. Stocks may be more seriously impacted
by digging if they are isolated (e.g. small pocket beaches), as recruitment
and migration of nearby stocks may not be possible (Fowler, 1999).

A. defodiens may be more resilient to bait collection than A. marina
because of its subtidally extending distribution. This subtidal part of the
population is not accessible to harvesters (Fowler, 1999), and therefore
could act as a refuge, allowing continued recruitment and the migration of
adult worms into disturbed areas (Rees and Eleftheriou, 1989; Spikes,
1993).

Lugworms are bioturbators and their removal can cause habitat alterations
with knock-on impacts on other species (Tinlin-Mackenzie, 2018). Bait
digging can cause physical damage, burial, smothering and/or exposure to
desiccation or predation to non-target invertebrates (Chandrasekara and
Frid, 1998; Fowler, 1999). While generally invertebrate biomass
decreases, invertebrate communities impacted by bait digging vary
substantially in their responses and recovery rates while some species are
more sensitive than others to bait digging. Recovery of small short-lived
invertebrates will usually occur within a year but populations of larger, long-
lived invertebrates such as large bivalves and burrowing echinoderms may
take much longer (Fowler 1999; Beukema, 1995). Reductions in
invertebrate biomass can lead to a loss of prey for other species, especially
birds (Van den Heiligenberg, 1987; Bowgen et al., 2015).
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Tinlin-Mackenzie (2018) studied impacts of bait digging on infaunal
communities within the BNNC. Tinlin-Mackenzie compared three sites in
the BNNC with different levels of collection: uncollected (Holy Island), low
(Low Newton — average of 0.29 collectors per visit), and high collection
(Boulmer — average 6.56 collectors). Lugworm densities and species
richness were not related to collection pressure however the high collection
site had less than half the average infaunal abundance of the other sites,
despite it being a muddier site expected to have higher infaunal
abundance, which could indicate long-term secondary impacts of bait
digging. However, baseline data were not available to measure changes
over time. Tinlin-Mackenzie also found an experimental reduction in
lugworm abundance in dug plots compared to controls, with a recovery
time of <11 weeks in low intensity plots but incomplete recovery in the high
intensity plots. Other invertebrate species were significantly impacted
although recovered well after 11 weeks, after cessation of digging (which
may not happen in real life).

Bird disturbance through visual and/or noise disturbance is one of the most
serious impacts of bait collection (Davidson and Rothwell, 1993).
Disturbance leads to birds searching for new feeding areas, increasing
energy expenditure and food competition, and ultimately increasing winter
mortality rates in some cases (West et al., 2002; Masero et al., 2008). Peak
bait worm demand in winter coincides with the presence of overwintering
and migrating populations of wildfowl and waders with international
importance (Townshend and O'Connor, 1993). Bird disturbance is
assessed in more detail in the Northumbria Coast SPA Detailed tLSE
(NCSPA - tLSE 037 - Digging with forks) with a focus on purple sandpiper
and turnstone. Disturbance will differ for different species, in the same
species between different places and even the same individual at different
times. In many locations bait digging is small scale (1-2 individuals)
however where it occurs at higher intensity there is potential for disturbance
for the birds feeding or loafing on the sand and mud.

Space for Shorebirds monitor bird disturbance events in Northumberland
(Seaton Sluice to Berwick), recording species disturbed and activities
causing disturbance. In 2020-21 they recorded 590 potential disturbance
events (PDEs) of which almost half (47%) were caused by dog walkers
while 39% were just walkers. 3% were caused by rockpooling or exploring
the intertidal, while only a single disturbance event was caused by bait
digging or gathering, and this was recorded on rock so was not bait digging.
This highlights the relative importance of recreational activities in causing
bird disturbance, compared to bait digging.

Vulnerability of habitats in the BNNC to bait digging

Tinlin-Mackenzie (2018) characterised sediments within the BNNC
according to their sensitivity to bait digging based on habitat and sediment
type (with muddy areas being more sensitive), and importance to birds
(based on being within an SPA). Vulnerability is a measure of sensitivity
combined with exposure to an impact. A habitat is vulnerable when it is
both sensitive to the activity and the activity is likely to occur there.

Tinlin-Mackenzie (2018) found the most sensitive areas were inside the
LNNR at Fenham Flats and Budle Bay, and were classified as having
extremely high vulnerability as well as parts of Boulmer and Low Newton
(see Annex 4). At Low Newton and Boulmer the impacts of each collection
event may be smaller, with faster recovery, but they are likely to occur more
often leading to a larger cumulative impact. Other areas of very high or high
vulnerability were the north and upper shores at Boulmer, Low Newton
lower shore, Berwick shore to the north of the pier and stretches near
Seahouses.
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Tinlin-Mackenzie (2018) concluded that although the majority of the
vulnerable habitats in the BNNC SAC are protected from bait digging, there
are exceptions at Berwick, Boulmer and Low Newton which are not
currently protected (or protections are not enforced).

Conclusions

Overall bait digging only occurs in a small proportion of the BNNC SAC and
is therefore unlikely to have impacts on a site-wide level, especially
because the majority of the intertidal habitats suitable for bait digging are
protected in the LNNR. However there are small areas of higher intensity
activity where impacts may occur.

Areas in the LNNR — Fenham Flats and Budle Bay — which are the most
vulnerable to bait digging impacts, have low levels of collection, due to
Natural England regulations, even within the voluntary bait digging zone.
Low Newton has also been classified as low collection pressure (Tinlin-
Mackenzie, 2018) and the lugworm populations and infaunal community
are similar to those at a Fenham Flats. There are two sites, Berwick and
Boulmer, where high collection intensity corresponds with high sediment
vulnerability and either no restrictions or unenforced byelaws mean
collection is not managed.

NIFCA conclude with moderate confidence that this activity will not
adversely impact the conservation objectives of the site, through the
pressures listed above, at areas of low collection pressure. Bait
digging is already prohibited in the most sensitive areas of the BNNC
SAC, e.g. the LNNR.

6. Condition and Conservation | No information on the condition of the BNNC SAC features are available
Objective Inferences on Natural England’s Designated Sites System.

However, in relation to maintaining the total habitat extent of intertidal sand
and muddy sand it states ‘there is evidence from survey or monitoring that
shows the feature to be in a good condition and/or currently un-impacted
by anthropogenic activities’ (2010/15 Condition Monitoring Reports LSIBs;
Designated Sites System).

7. Is the potential scale or magnitude | Alone: OR In-combination

of any effect likely to be significant? | Low collection pressure areas: | Uncertain.
no Recreational activites leading to
High collection pressure areas: | trampling of sediments could have an
yes impact on sediment features,

particularly in ‘High’ collection pressure
areas. However, this will be much
smaller than impacts from bait digging
itself. See Annex 6.

8. Have NE been consulted on this | Yes. Collaborative discussions between NIFCA and NE have occurred
LSE test? If yes, what was NE’s | since 2018.
advice?

Conclusion
Is the proposal likely to have a significant effect 'alone or in combination’ on the BNNC SAC?

Uncertain.
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Bait digging is already prohibited in the most sensitive areas of the BNNC SAC, e.g. the LNNR.

NIFCA have concluded that in Low collection pressure areas, bait digging impacts are unlikely to have a significant
impact on the site features of intertidal sand and muddy sand alone or in combination with other plans and projects.

However, it is unknown whether impacts are significant in areas of Medium-High collection pressure (Berwick, Boulmer
and Low Newton). Effort will continue to be monitored at all sites within the BNNC SAC to ensure any changes in bait
digging collection pressure are monitored. Changes in effort will be recorded in the Bait Digging Monitoring and Control
plan with management put in place, if appropriate.
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Test for Likely Significant Effect (LSE)

BNNC SAC — 470 - Intertidal mud (Sub-feature of Mudflats and sandflats not covered by seawater

at low tide)

1. Is the activity/activities directly
connected with or necessary to the
management of the site for nature
conservation?

No

2. What pressures (such as abrasion,
disturbance) are potentially exerted
by the gear type(s)?

Pressures listed are all those for which
the feature is deemed to be sensitive.
Pressures in bold are Medium-High
Risk. The sensitivities listed are based
on the 2021 conservation Advice for
BNNC SAC available on Natural
England’s Designated Site System.

Abrasion/disturbance of the substrate on the surface of the
seabed

Habitat structure changes -
(extraction)

Penetration and/or disturbance of the substratum below the
surface of the seabed, including abrasion

Removal of non-target species

Removal of target species

Introduction or spread of invasive non-indigenous species (INIS)

removal of substratum

3. Is the feature potentially exposed
to the pressure(s)?

Yes
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4. What are the conservation
objectives for the feature?

Conservation Objectives which may be
impacted by bait digging are underlined.

The Conservation Objectives for intertidal mud are to —

Maintain OR Recover OR Restore the abundance of listed species*, to
enable each of them to be a viable component of the habitat.

Maintain:

The presence and spatial distribution of intertidal mud
communities.

The total extent of intertidal mud at 101 ha, and spatial distribution.
The distribution of sediment composition types across the feature.
Total organic carbon (TOC) content in the sediment at existing
levels.

The species composition of component communities.

The presence of topographic features, while allowing for natural
responses to hydrodynamic regime, by preventing erosion or
deposition through human-induced activity.

The natural physical energy resulting from waves, tides and other
water flows, so that the exposure does not cause alteration to the
biotopes and stability, across the habitat.

The natural physico-chemical properties of the water.

Sediment transport pathways to and from the feature to ensure the
replenishment of habitats that rely on the sediment supply.

The dissolved oxygen (DO) concentration at levels equating to
High Ecological Status (specifically = 5.7 mg L-1 (at 35 salinity) for
95 % of year), avoiding deterioration from existing levels.

Natural levels of turbidity (e.g. concentrations of suspended
sediment, plankton and other material) across the habitat.

Restore:

Water quality to mean winter dissolved inorganic nitrogen levels at
which biological indicators of eutrophication (opportunistic
macroalgal and phytoplankton blooms) do not affect the integrity
of the site and features.

Restrict/reduce:

The introduction and spread of non-native species and pathogens,
and their impacts.

Surface sediment contaminants (<1cm from the surface) to below
the OSPAR Environment Assessment Criteria (EAC) or Effects
Range Low (ERL)

Aqueous contaminants to levels equating to High Status according
to Annex VIII and Good Status according to Annex X of the Water
Framework Directive, avoiding deterioration from existing levels.
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5. What are the potential
effects/impacts of the pressure(s) on
the feature, taking into account the
exposure level?

Intertidal mud in the BNNC SAC

Intertidal mud occurs in the most sheltered, stable coastal inlets where fine
sediments accumulate and covers a relatively small proportion of BNNC
(101 ha). This habitat includes Fenham Flats at Lindisfarne and Budle Bay
as well as the relatively smaller but more species-rich mudflats at Boulmer
Haven where lugworms are abundant. Little Beach at Berwick may also
have some finer sediments though is mainly muddy sand/sandy mud. The
habitat is a nutrient rich, productive habitat with huge numbers of relatively
few species, principally ragworms and lugworms, bivalve molluscs and
snails and also supports the largest eelgrass beds on the east coast as
well as internationally important bird species.

Vulnerability of intertidal mud to bait digging

The impacts of bait digging can be greatest on sheltered intertidal habitats,
particularly inlets and harbours, where muddy sediments that have been
overturned are slow to recover from disturbance (Fowler, 1999).
Experimentally dug plots in a very sheltered location in the Menai Strait
were still visible after a year, although this is thought to be due to the
presence of boulder clay (Johnson, 1984). Other, less sheltered, sites have
reported a timeframe of 25 days for holes to disappear (Johnson, 1984).

Impacts of bait digging on intertidal mud features may therefore be greater
than intertidal sand and muddy sand, which was taken into account in the
analysis of vulnerability by Tinlin-Mackenzie (2018) which identified the
most vulnerable areas in BNNC SAC to bait digging. Intertidal mud occurs
at Fenham Flats, Budle Bay and parts of the shore at Boulmer Haven
making these extremely vulnerable to bait digging impacts. Annex 5
summarises differences between locations in the BNNC in terms of
collection pressure, vulnerability, existing management and knowledge of
impacts (see above for description).

NIFCA conclude with moderate confidence that this activity will not
adversely impact the conservation objectives of the site, through the
pressures listed above, at areas of low collection pressure. Areas
classified as high collection (Boulmer Haven, Berwick, Low Newton)
will be taken to Appropriate Assessment.

6. Condition and Conservation
Objective Inferences

No information on the condition of the BNNC SAC features are available
on Natural England’s Designated Site System.

However, in relation to maintaining the total habitat extent of intertidal mud
it states ‘there is evidence from survey or monitoring that shows the feature
to be in a good condition and/or currently un-impacted by anthropogenic
activities’.

It also states ‘The extent of intertidal mud in some locations with Lindisfarne
has been decreasing due to an increase in saltmarsh accretion, this could
be a result of anthropogenic processes or non-anthropogenic processes
(and combination of both). Further investigation is required.” This reduction
in extent is highly unlikely to be related to bait digging.

7. Is the potential scale or magnitude
of any effect likely to be significant?

Alone: OR In-combination

Low collection pressure areas: no | Uncertain.

High collection pressure areas: | Recreational activities leading to
yes trampling of sediments could have an
impact on sediment features,
particularly in  ‘High®  collection
pressure areas. However, this will be
much smaller than impacts from bait
digging itself. See Annex 6.

27




BNNCSAC-AA 005

8. Have NE been consulted on this
LSE test? If yes, what was NE’s
advice?

Yes. NE and NIFCA have worked collaboratively on the assessment since
2018.

Conclusion

Is the proposal likely to have a significant effect ‘alone or in combination’ on the BNNC SAC?

Uncertain (medium confidence).

Bait digging is already prohibited in the most sensitive areas of the BNNC SAC, e.g. the Lindisfarne National Nature

Reserve (LNNR).

NIFCA have concluded that in Low collection pressure areas, bait digging impacts are unlikely to have a significant
impact on the site features of intertidal sand and muddy sand alone or in combination with other plans or projects.

However it is unknown whether impacts are significant in areas of Medium-High collection pressure (Boulmer Haven,
Berwick) therefore for these areas NIFCA will conduct an Appropriate Assessment. Effort will continue to be monitored
at all sites within the BNNC SAC to ensure any changes in bait digging collection pressure are monitored. Changes in
effort will be recorded in the NIFCA Bait Digging Monitoring and Control plan, with management put in place if

appropriate.
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6 Appropriate Assessment

If a ‘Test of Likely Significant Effect (Section 5) identified the potential for a significant effect on the
SAC feature/sub-feature as a result of the gear-type under consideration, or if there is a lack of
information regarding the impact of the gear type on the feature, it has been carried forward for a
full Appropriate Assessment to assess whether or not the potential LSE is likely to have an adverse
effect on the conservation objectives given for the designated features of the site in question. The
full appropriate assessment for the gear/feature interaction (digging with forks/ intertidal mud and
intertidal sand and muddy sand) within the BNNC SAC is given below.

6.1 Potential risks to features

The potential pressures, ecological impacts, levels of exposure and mitigation measures for the
fishing activity (Handwork (Access from land) — Digging with forks) on intertidal mud and intertidal
sand and muddy sand within the BNNC SAC are summarised in Table E.

The following conservation objectives for intertidal mud and intertidal sand and muddy sand are
not deemed to be at risk from pressures associated with bait digging within BNNC SAC (or they are
outside the remit of NIFCA):

- Maintain the total extent and spatial distribution of intertidal sediment habitats.

- Maintain the presence and spatial distribution of intertidal mud and intertidal sand and
muddy sand communities.

- Restrict the introduction and spread of non-native species and pathogens, and their impacts.

- Maintain the distribution of sediment composition types across the feature.

- Maintain the presence of topographic features, while allowing for natural responses to
hydrodynamic regime, by preventing erosion or deposition through human-induced activity.

- Maintain the natural physical energy resulting from waves, tides and other water flows, so
that the exposure does not cause alteration to the biotopes and stability, across the habitat.

- Maintain the natural physico-chemical properties of the water.

- Restrict surface sediment contaminants (<1cm from the surface) to below the OSPAR
Environment Assessment Criteria (EAC) or Effects Range Low (ERL)

- Maintain sediment transport pathways to and from the feature to ensure replenishment of
habitats that rely on the sediment supply.

- Reduce aqueous contaminants to levels equating to High Status

- Restore water quality to mean winter dissolved inorganic nitrogen levels
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Table E: Summary of Impacts

This table assesses the potential pressures of Digging with forks in areas assigned as High/Medium
collection pressure areas on the conservation objectives of ‘intertidal mud’ and ‘intertidal sand and
muddy sand’.

The following conservation objectives are assessed here:

- Maintain the species composition of component communities.

- Maintain total organic carbon (TOC) content in the sediment at existing levels.

- Maintain the dissolved oxygen (DO) concentration at levels equating to High Ecological
Status

- Maintain natural levels of turbidity (e.g. concentrations of suspended sediment, plankton and
other material) across the habitat.

Against the following pressures:

- Abrasion/disturbance of the substrate on the surface of the seabed

- Habitat structure changes - removal of substratum (extraction)

- Penetration and/or disturbance of the substratum below the surface of the seabed, including
abrasion

- Removal of non-target species

- Removal of target species

Other pressures have been screened out at previous stages of the assessment process.
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organic

Maintain

(DO)

Status

(e.qg.

Intertidal Maintain
sand and species
muddy composition
sand component
Intertidal communities.
mud

Maintain

(TOC) content in
the sediment at
existing levels.

dissolved oxygen
concentration at

levels equating to
High Ecological

Maintain natural
levels of turbidity

concentrations of
suspended

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

Habitat
structure
changes -
removal of
substratum
(extraction)

Abrasion/disturbance and
penetration/disturbance
pressure can be exerted
on intertidal habitats
through harvesting of
target species by hand or
with apparatus such as
rakes and forks. Further,
abrasion is associated
with the movement of
people ('trampling') or
indeed any vehicles used
for access or participation
in the fishing activity and
can result in damage to
infauna and epifauna as
well as sensitive habitats
such as seagrass.

Activities such as bait
digging could cause
habitat structure changes
through the
displacement/removal of
intertidal substrate.
However, the magnitude
of the pressure will
depend on the nature,

The level of exposure of the features considered here to the
pressure varies. NIFCA have classified the ‘intertidal mud’ and
‘intertidal sand and muddy sand’ as areas of High, Medium and
Low collection pressure. Areas subject to low collection
pressure have been screened out at an earlier stage of the
process, therefore this assessment is considering the two sites
where activity was classed as High; Berwick and Boulmer.

The physical act of bait digging can cause abrasion, penetration
and disturbance to the substrate. Likewise surface abrasion can
be caused by diggers trampling habitat to access sites.
However, as the fauna of ‘intertidal sand and muddy sand’ and
‘intertidal mud’ is primarily in-faunal, trampling on the surface is
unlikely to have significant impacts.

Bait digging can cause local changes to the habitat, particularly
if holes are not backfiled. Digging can also cause
deoxygenation as deeper anoxic sediments are unearthed, as
well as reductions in the organic carbon content compared to
habitat where digging does not occur.

Howell (1985) found large increases in heavy metals in the
surface layers of Budle Bay caused by intensive bait digging
(>50 people) and the exposure of anoxic sediments causing
these to become bioavailable, bait digging can occur to depths
of up to 30-40cm, unearthing a deeper sediment that would
usually remain undisturbed (Jackson and James, 1979).

Overall bait digging only
occurs in a small
proportion of the BNNC
SAC, with the majority of
suitable digging habitats
protected in the LNNR.
Despite activity levels in
Boulmer Haven and
Berwick being classed
as High, the activity in
these relatively small
areas is very unlikely to
have impacts on
intertidal habitats and
species beyond very
localised areas.

NIFCA therefore
considers that bait
digging is unlikely to
have a  significant
impact on the ‘intertidal
mud’ and ‘intertidal sand
and muddy sand’ sub-
features at a site-wide
level in BNNC SAC.

No further
required,

measures
except

“The COs as listed in this document are from the ‘supplementary advice on COs’ section of the Natural England Conservation Advice Package for BNNC SAC (Last updated

October 2023)

" Based on the ‘Advice on Operations’ section of the Natural England Conservation Advice Package for BNNC SAC (Last updated October 2023)
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sediment,
plankton and
other  material)
across the
habitat.

scale, intensity and
duration of the activity.

Changes can therefore occur in sediment characteristics as a
result of bait digging. A study within the BNNC (Tinlin-
Mackenzie, 2018) found sediment characteristics were altered
as a result of experimental digging, with deeper anoxic
sediments transported to the surface and still visible three
weeks later, and sediment penetrability and softness also
altered. Exposure of anoxic sediment layers can lead to reduced
oxygen availability in surface sediments.

Undisturbed sediment has a higher organic content as digging
can reduce the amount of organic matter within the sediment
(Watson et al., 2017). In unexploited sediments, a 10cm layer of
well-mixed sand is created by bioturbation (primarily by
lugworms), overlying a layer of sands and shell (Anderson and
Meyer, 1986). The turning over of sediment by bait diggers and
erosion of sediment mounds by tides and wave action leads to
a loss of finer fractions and associated organic material. In
contrast, the depressions from holes dug may accumulate fine
sediments and organic matter resulting in an organically rich
anoxic layer at the bottom of the depression (Fowler, 1999,
Watson et al., 2017; Anderson and Meyer, 1986). This could
have implications for local sediment load and turbidity levels
(Watson et al.,, 2017). High turbidity can lead to a drop in
dissolved oxygen, especially in warmer months, while long-term
changes in turbidity can have a range of biological effects such
as affecting fish health or clogging the filtering organs of
suspension feeding animals, which can in turn adversely affect
bird species.

Recovery rates of the sediment from bait digging are highly
variable, depending on site characteristics such as habitat type,
energy of the site (higher energy, more coarse sediments
recover more quickly) as well as behaviour of bait diggers
themselves (backfilling of holes significantly reduces impacts to
the sediment).

There is local evidence of bait digging impacts on sediments.
Tinlin-Mackenzie (2018) simulated digging disturbance at
Fenham Flats (LNNR) and found sediment characteristics were
noticeably altered during treatments until the next treatment

implementation of a
Monitoring and Control
Plan. Cognizant of the
extant research into a
limited number  of
habitats within the SAC.
NIFCA are developing a
Monitoring and Control
Plan for bait digging
which will outline the
parameters  to be
assessed for the fishery
and the conservation
status of the sites’
features.
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three weeks later, with anoxic sediments brought to the surface
and changes to sediment penetrability and softness.

The more sheltered intertidal mud flats at Budle Bay and
Fenham Flats might be expected to have slower recovery rates
than other locations within the BNNC SAC. For example, Blake
(1979) reported holes at Whitley Bay (to the south of the SAC)
were re-filled by mud and fine sand within about two days of
digging which suggests that sediment may be more resilient at
this location and potentially other areas with coarser, more
sandy sediment than within the LNNR.

Tinlin-Mackenzie (2018) characterised sediments within the
BNNC according to their sensitivity to bait digging based on
habitat and sediment type (with muddy areas being more
sensitive), and importance to birds (based on being within an
SPA). Vulnerability is a measure of sensitivity combined with
exposure to an impact. A habitat is vulnerable when it is both
sensitive to the activity and the activity is likely to occur there.

Tinlin-Mackenzie (2018) found the most sensitive areas were
inside the LNNR at Fenham Flats and Budle Bay, and were
classified as having extremely high vulnerability as well as parts
of Boulmer and Low Newton (see Annex 4). At Low Newton and
Boulmer the impacts of each collection event may be smaller,
with faster recovery, but they are likely to occur more often
leading to a larger cumulative impact. Other areas of very high
or high vulnerability were the north and upper shores at
Boulmer, Low Newton lower shore, Berwick shore to the north
of the pier and stretches near Seahouses.

Tinlin-Mackenzie (2018) concluded that although the majority of
the vulnerable habitats in the BNNC SAC are protected from bait
digging, there are exceptions at Berwick, Boulmer and Low
Newton which are not currently protected (or protections are not
enforced, and NIFCA has observed activity in these areas.).

Removal of
target species

Removal of non-
target species

Shore-based activities
target a range of
crustacean, fish and
bivalve species. Targeted
species may themselves

The removal of lugworms and ragworms by bait diggers may
affect the population size and structure of these species locally.
Removal may also affect the species composition of the
intertidal sediment habitats in the SAC.

From NIFCA sightings
data overall, intensive
bait digging occurs in 4
areas out of 15, a small
proportion of the BNNC
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be of conservation
importance, or may form
part of the biotope or the

wider community
composition  associated
with designated

features/sub-features.

Bycatch, or the removal of
non target species is
associated with almost all
fishing activities and is
related to factors such as
the gear type and its
design (i.e. its selectivity),
the targeted species and
effort. There are
significant concerns over
the impacts of discards on
marine ecosystems,
including changes in
population abundance
and demographics of
affected species and
altered species
assemblages and food
web structures. However,
discards also provide
important food resources
for some scavenging
species, including
seabirds.

Digging activity could also damage non-target species through
the physical activity of digging, which may cause physical injury,
desiccation, or leave species exposed to predators.

Bait digging causes mortality in lugworm populations, which can
lead to reduced abundance and stock declines (Blake, 1979;
Beukema, 1995). Relative to other exploited intertidal
invertebrates, blow lugworm (A. marina) are relatively resilient
to exploitation and disturbance because of their relative
fecundity and widespread distribution (Fowler, 1999). However,
a wide range of responses by A. marina to exploitation have
been found, relating to local environmental conditions and the
intensity and distribution of bait digging activity. Stocks may be
more seriously impacted by digging if they are isolated (e.g.
small pocket beaches), as recruitment and migration of nearby
stocks may not be possible (Fowler, 1999).

A. defodiens may be more resilient to bait collection than A.
marina because of its subtidally extending distribution. This
subtidal part of the population is not accessible to harvesters
(Fowler, 1999), and therefore could act as a refuge, allowing
continued recruitment and the migration of adult worms into
disturbed areas (Rees and Eleftheriou, 1989; Spikes, 1993).

Lugworms are bioturbators and their removal can cause habitat
alterations with knock-on impacts on other species (Tinlin-
Mackenzie, 2018). Bait digging can cause physical damage,
burial, smothering and/or exposure to desiccation or predation
to non-target invertebrates (Chandrasekara and Frid, 1998;
Fowler, 1999). While generally invertebrate biomass decreases,
invertebrate communities impacted by bait digging vary
substantially in their responses and recovery rates while some
species are more sensitive than others to bait digging. Recovery
of small short-lived invertebrates will usually occur within a year
but populations of larger, long-lived invertebrates such as large
bivalves and burrowing echinoderms may take much longer
(Fowler 1999; Beukema, 1995). Reductions in invertebrate
biomass can lead to a loss of prey for other species, especially
birds (Van den Heiligenberg, 1987; Bowgen et al., 2015).

SAC, with the majority of
habitats suitable for
digging protected in the
LNNR. Despite activity
levels in Boulmer Haven
and Berwick being
classed as High, the
activity in these
relatively small areas is
very unlikely to have
impacts on lugworm and
in-faunal populations
beyond very localised
areas. NIFCA therefore
considers that bait
digging is unlikely to
have a  significant
impact on the ‘intertidal
mud’ and ‘intertidal sand
and muddy sand’ sub-
features at a site-wide
level in BNNC SAC.

No further measures
required, except
implementation of a
Monitoring and Control
Plan. Cognizant of the
extant research into a
limited number  of
habitats within the SAC.
NIFCA are developing a
Monitoring and Control
Plan for bait digging
which will outline the
parameters to be
assessed for the fishery
and the conservation
status of the sites’
features
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Tinlin-Mackenzie (2018) studied impacts of bait digging on
infaunal communities within the BNNC. Tinlin-Mackenzie
compared three sites in the BNNC with different levels of
collection: uncollected (Holy Island), low (Low Newton —
average of 0.29 collectors per visit), and high collection
(Boulmer — average 6.56 collectors). NIFCA data collected since
2015 at Holy Island shows no observed collection. Low Newton
shows slightly higher levels of collection (0.73 collectors per
visit). High collection areas at Boulmer show lower levels of
collection than in 2018 (2.01 collections per visit) and Berwick
which was not studied in 2018 shows the highest levels of
collection at 2.14 collectors per visit.

In the 2018 study lugworm densities and species richness were
not related to collection pressure however the high collection
site had less than half the average infaunal abundance of the
other sites, despite it being a muddier site expected to have
higher infaunal abundance, which could indicate long-term
secondary impacts of bait digging. However, baseline data were
not available to measure changes over time. Tinlin-Mackenzie
also found an experimental reduction in lugworm abundance in
dug plots compared to controls, with a recovery time of <11
weeks in low intensity plots but incomplete recovery in the high
intensity plots. Other invertebrate species were significantly
impacted although recovered well after 11 weeks, after
cessation of digging (which may not happen in real life).
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7. Conclusion

‘Intertidal mud’ and ‘intertidal sand and muddy sand’ occur throughout the Berwickshire and North
Northumberland Coast SAC. The Conservation of Habitats and Species Regulations 2017 advice
for the features; ‘large shallow inlets and bays’ and ‘mudflats and sandflats not covered by seawater
at low tide’ is to maintain features in favourable condition (subject to change). During the earlier
screening process, it was unknown if digging with forks would have a likely significant effect on the
sub-features ‘subtidal mud’ and ‘subtidal sand and muddy sand’ at sites where activity has been
classified as Medium or High.

The majority of the vulnerable habitats in the BNNC SAC are protected from bait digging, with
exceptions at Berwick, Boulmer and Low Newton which are not currently protected (or protections
are not enforced) (Tinlin-Mackenzie 2018). Whilst activity levels in Boulmer Haven and Berwick are
classed as High, the activity in these relatively small areas (77 ha in 2560 ha of suitable habitat) is
unlikely to have impacts on intertidal habitats and species beyond very localised areas. NIFCA
therefore considers that bait digging is unlikely to have a significant impact on the ‘intertidal mud’
and ‘intertidal sand and muddy sand’ sub-features at a site-wide level in BNNC SAC.

NIFCA conclude with medium confidence that bait digging within the NIFCA district at current
levels, alone is NOT having an adverse effect on designated intertidal features within the BNNC
SAC. However, NIFCA will continue to monitor levels of bait digging activity within the district and
will re-address this gear/feature interaction should effort levels increase or changes to designated
features/sub-features be detected.

The Monitoring and Control Plan for bait digging outlines the methodology and parameters NIFCA
will use to collect data for the continual monitoring of bait digging activity and its interaction with this
feature. All data (except NE site condition monitoring) will be collated and analysed on an annual
basis to access if further management is required, unless a trigger is initiated to prompt an automatic
assessment. This will ensure any risks to the site features will be addressed and management
measures will remain appropriate and adaptive. This will be in association with the NIFCA Fisheries
Management Plan work.
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8. In-combination assessment

Although bait digging is deemed to have no likely significant effect on ‘intertidal mud’ and ‘intertidal sand and muddy sand’ within the BNNC SAC,
potential risks of in-combination effects have been considered in Table 2 for current and possible plans and projects and other activities within the
vicinity of the site.

Table 2 indicates that digging with forks within the BNNC is not deemed to have a likely significant effect on the ‘intertidal sand and muddy sand’
or ‘intertidal mud’ alone OR in-combination with other plans/projects.

Table 2. In-combination assessments of Digging with forks with other plans and projects within and around the BNNC SAC.
Plans and Projects

Activity Description Potential Pressure

Fishing x Fishing Trawling At sea fishing activities will not overlap with shore-
Static netting based digging with forks. Additionally, these fishing
Potting activities are not targeting polychaetes, but sea fish

or crustaceans. Therefore, NIFCA conclude with
high confidence that trawling, netting and potting
will not have an in-combination effect with the
shore-based collection of worms for bait.

Coastal Infrastructure Outflow pipes Small scale
Maintenance
Appropriate licence conditions/monitoring has
been incorporated to mitigate any impacts.

Harbour dredging [vicinity of SAC] Harbour dredging Small scale harbour dredging occurs; however, this
will not spatially overlap with intertidal bait
collection.

Appropriate licence conditions/monitoring has
been incorporated to mitigate any impacts of
harbour dredging.

Coastal management scheme Flood and erosion risk management Northumberland and North Tyneside Shoreline
Management Plan 2 (05/2009) covers the coastline
from the Scottish border to the River Tyne.
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As stated in Section (2) of the document projects
and plans within the SMP are subjected to its own
Appropriate Assessment for proposed work, which
assesses any impacts to the BNNC SAC.

Other activities being considered (which are not

plans or projects by definition)

Activity

Description

Potential Pressure

Recreational Potting

In 2016 NIFCA introduced a recreational potting
permit which will enable NIFCA to monitor levels of
recreational potting within the district. Each permit
holders is permitted to fish up to 5 pots within the
NIFCA district and can only take 1 lobster (5 brown
or velvet crabs, 20 whelks or 5 prawns) per day. In
2016 there were 168 recreational permit holders.

Small scale in comparison to commercial potting
activity. In 2016, NIFCA had 176 registered
recreational potting permit holders, as each permit
holder is only allowed a maximum of 5 pots this
results in a total of 880 pots. A significant proportion
of recreational pots are fished within the intertidal
zone from the shore therefore there is limited
overlap with commercial fishing gear. Recreational
potting is often seasonal and carried out
infrequently.

Intertidal potting occurs on rocky ground and does
not spatially overlap with bait digging, nor is it
targeting the same species. NIFCA therefore
concludes with high confidence that there will be no
in-combination effect from these two activities.

Periwinkle collection on intertidal rock

Periwinkles can be harvested from the shore when
uncovered by the tide. Harvesters will hand-pick
the target species from the shore, collecting them
into buckets, this can involve turning rocks, cobbles
or boulders. The activity occurs both recreationally
and commercially on rocky intertidal areas up and
down the Northumberland Coast.

Periwinkle collection occurs on intertidal rock
whereas bait digging occurs on intertidal sediment
ground. Additionally the two activities are not
targeting the same species. NIFCA therefore
concludes with high confidence that these two
activities will not have an in-combination effect.
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9. Summary of consultation with Natural England

Natural England have been consulted extensively throughout the tLSE process.

10. Integrity test

NIFCA conclude with medium confidence that digging with forks within the Berwickshire and North
Northumberland Coast SAC, at current levels either alone or in combination with other activities, will
not adversely affect the intertidal mud or intertidal sand and muddy sand within the site.

11. Adaptive risk management

Assessments will be periodically reviewed should activity levels change above existing levels or if
new evidence relating to this gear/feature interaction emerges. To monitor activity levels and gear
/[feature interactions a Monitoring and Control Plan document has been produced for intertidal
gathering activity within the NIFCA district. These documents describe the parameters which are to
be monitored and the mechanisms in which the data is to be collected. Clear triggers/ thresholds
are defined within section 3 of the document, which if reached will initiate action to either mitigate or
modify the trigger. Section 4 outlines all possible management tools, which are to be assessed on
their ecological and socio-economic outcomes for both the fishery and the feature. These options
will be subject to scrutiny through NIFCA'’s byelaw working group and committee. Any management
options decided though this process would be subject to public consultation.
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Annex 1: Site Map
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Annex 2: EUNIS habitat within the BNNC SAC. ArcGIS data files
provided by Natural England.
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Annex 3: NIFCA District’s Sectors
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