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1 Introduction   

1.1 Background 
The Food Standards Agency (FSA) is responsible for carrying out Sanitary Surveys in 

classified production and relay areas in accordance with Article 58 of assimilated Regulation 

2019/627 and the EU Good Practice Guide (European Commission, 2021). In line with these 

requirements, Sanitary Surveys must be reviewed to ensure public health protection 

measures continue to be appropriate. Carcinus is contracted to undertake reviews on behalf 

of the FSA.  

The report considers changes to bacterial contamination sources (primarily from faecal 

origin) and the associated loads of the faecal indicator organism Escherichia coli (E. coli) that 

may have taken place since the previous sanitary survey was undertaken. It does not assess 

chemical contamination, or the risks associated with biotoxins. The assessment also 

determines the necessity and extent of a shoreline survey based on the outcome of the 

desktop report and identified risks. The desktop assessment is completed through analysis 

and interpretation of publicly available information, in addition to consultation with 

stakeholders. 

1.2 Menai Strait East & West Review 
The Menai Strait is a 30 km tidal channel that separates the Island of Anglesey from North 

Wales. The previous Sanitary Surveys assessed both parts of the strait, the western part 

from Fort Belan to the Britannia Bridge, and the eastern part from the Britannia Bridge to 

the Conwy separately, in line with the designated Bivalve Mollusc Production Areas 

(BMPAs). This review considers the pollution sources collectively, given the connectivity 

between the two areas. It reviews information and makes recommendations for a revised 

sampling plan for existing mussel (Mytilus spp.), cockle (Cerastoderma edule) and Pacific 

oyster (Crassostrea gigas) classification zones (CZs) in both parts of the Menai Strait (Figure 

1.1). Data for this review was gathered through a desk-based study and consultation with 

stakeholders.  

An initial consultation with Local Authorities (LAs) and Natural Resources Wales (NRW) 

responsible for the production area was undertaken in Summer 2022. This supporting local 

intelligence is valuable to assist with the review and was incorporated in the assessment 

process. This desktop assessment was produced in January and February 2023, and 

additional requests for consultation were made to the consultees listed above to check for 

additional information.  

Following production of a draft report, a wider external second round of consultation with 

responsible LAs, Industry and other Local Action Group (LAG) members (including the Menai 

Strait Fishery Order Management Association (MSFOMA)) was undertaken in December 

2023 and January 2024. It is recognised that dissemination and inclusion of a wider 

stakeholder group, including local industry, is essential to sense-check findings and 

strengthen available evidence. The draft report is reviewed taking into account the feedback 

https://www.food.gov.uk
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received. Further discussions regarding suitable locations for Official Control Sampling were 

had in autumn 2024 and the sampling plan was agreed in October and November 2024. This 

report was finalised in January 2025.  

The review updates the assessments originally conducted in 2013 and sampling plans as 

necessary and the report should be read in conjunction with the previous survey.  

Specifically, this review considers:  
(a) Changes to the shellfishery (if any);  

(b) Changes in microbiological monitoring results;  

(c) Changes in sources of pollution impacting the production area or new evidence relating 
to the actual or potential impact of sources;  

(d) Changes in land use of the area; and  

(e) Change in environmental conditions.  

Sections 2 - 6 detail the changes that have occurred to the shellfishery, environmental 

conditions and pollution sources within the catchment since the publication of the original 

sanitary survey. A summary of the changes is presented in section 7 and recommendations 

for an updated sampling plan are described in section 8. 

 

Figure 1.1 Location of the Menai Strait in north-west Wales. The locations of the Menai 
Strait - West and Menai Strait ς East BMPAs are indicated by the red and green boxes, 
respectively. 
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1.3 Assumptions and limitations  
This desktop assessment is subject to certain limitations and has been made based on 
several assumptions, namely:  
ω Accuracy of local intelligence provided by the LAs and NRW 
ω The findings of this report are based on information and data sources up to and 

including February 2023;  
ω Only information that may impact on the microbial contamination was considered 

for this review; and  
ω Official Control monitoring data has been provided directly by Cefas, with no 

additional verification of the data undertaken. The data is also available on the data 
hub1. Results up to and including June 2024 have been used within this study. Any 
subsequent samples have not been included.  

2 Shellfisheries 

2.1 Description of Shellfishery 

2.1.1 Menai Strait East 

The boundaries of the Menai Strait- East BMPA are defined as being the body of water 

stretching from the Britannia Bridge to the west, to a line drawn between the Trwyn Du 

Light House at NGR SH641815 and the Penmaenmawr Railway Station at NGR SH715764. 

The closest BMPAs to this are the Menai Strait- West and Anglesey Mussels, situated on the 

other side of the Britannia Bridge and of the northern part of Conwy Bay respectively.  

The shellfish beds within the Menai Strait- East BMPA are under the jurisdiction of several 

different LAs for food hygiene purposes. These are Ynys Mon/ Isle of Anglesey County 

Council (CZs on the northern side of the Strait), Cyngor Gwynedd/Gwynedd Council (CZs on 

the southern side of the strait) and Conwy County Borough Council (CZs on the Lavan 

Sands). 

The Menai Strait- East BMPA sees the harvest of cultured mussels and wild cockles. A 

description of the shellfishery for each of the harvested species is summarised in the 

following paragraphs. 

Mussels 

The harvest of mussels from within the Menai Strait East has been regulated under a several 

ƻǊŘŜǊ ǎƛƴŎŜ мфснΦ hƴ лн !ǇǊƛƭ нлннΣ ǘƘŜ ΨƴŜǿΩ aŜƴŀƛ {ǘǊŀƛǘ ό9ŀǎǘύ aǳǎǎŜƭ ŀƴŘ hȅǎǘŜǊ CƛǎƘŜǊȅ 

Order 20222 (the 2022 order) came into force, replacing the old order that expired at 

midnight on 01 April 2022. This Order grants a right of several fishery, and a right of 

regulating said fishery, to the Menai Strait Fishery Order Management Association  

(MSFOMA) for a period of 35 years. Under this Order, MSFOMA have designated an area 

 
1 Cefas shellfish bacteriological monitoring data hub. Available at: https://www.cefas.co.uk/data-and-
publications/shellfish-classification-and-microbiological-monitoring/england-and-wales/.  
2 The Menai Strait (East) Mussel and Oyster Fishery Order 2022. Available at: 
https://www.legislation.gov.uk/wsi/2022/213/pdfs/wsi_20220213_mi.pdf.  

https://www.cefas.co.uk/data-and-publications/shellfish-classification-and-microbiological-monitoring/england-and-wales/
https://www.cefas.co.uk/data-and-publications/shellfish-classification-and-microbiological-monitoring/england-and-wales/
https://www.legislation.gov.uk/wsi/2022/213/pdfs/wsi_20220213_mi.pdf
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within the Order boundaries as the several fishery area (Figure 2.1). All mussel farming in 

the Menai Strait- East BMPA takes place from within this several fishery area.  

 

Figure 2.1 Boundaries of the Menai Strait (East) Mussel & Oyster Fishery Order 2022, and the 
designated fishery area within them. 

Within the Fishery Order area, MSFOMA grant licences to fishermen to take mussels (by 

hand or rake), subject to one or more of the following controls (MSFOMA, 2020): 

¶ Total Allowable Catch (TAC); 

¶ Spatial controls to limit the area where fishing is possible; and 

¶ Temporal controls to limit the area when fishing is possible.  

Furthermore, MSFOMA may specify quotas for individual licensees, require licensees to 

submit fishery returns and close the fishery if necessary to maintain sustainable 

management. Information provided by Welsh Government during secondary consultation 

indicated that the last licences for wild mussel harvest in the Menai Strait ς East BMPA were 

issued in 2012.  

Within the designated Several Fishery area (shown in Figure 2.1) MSFOMA also issue eight 

leases for mussel cultivation layings along defined boundaries (MSFOMA, 2021). The 

boundaries of the CZs presented in Figure 2.3 broadly align with the extent of these layings. 

All current mussel harvesting within the Menai Strait ς East BMPA takes place from within 

these layings and the harvesting/cultivation activities are conducted via boats at high water 
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(as access to and from Port of Penrhyn is tidally restricted). The process starts with seed 

mussel fished from naturally occurring but ephemeral areas elsewhere within the Irish sea 

(usually Caernarfon bay or Morecambe bay) which is then bought back by vessel to the 

leased areas in the Menai Strait - East. It is then re-laid in the upper intertidal for the 

purpose of fattening but also as a trigger for some physiological adaptation that make the 

mussel less prone to predation as it grows. After a season, these mussels are moved lower 

down the shore into areas that are submerged wholly or for longer over a tidal cycle. The 

mussels are then harvested when they reach appropriate market size and condition. 

Cockles 

The cockle fishery within the Menai Strait- East BMPA is not managed and regulated to the 

same degree as the mussel fishery. The harvest of cockles is regulated under The Cockles 

and Mussels (Specified Area) (Wales) Order 20113. Under this legislation, no person may 

remove (by hand) more than five kilograms of cockles in any one day without a permit. No 

other harvest controls apply to this species. The cockle fishery operates in a separate area to 

the mussel harvest, focusing on the Lavan Sands area at the mouth of the Menai Strait.  

Figures provided indicate that approximately 170 tonnes of cockles were removed from the 

Lavan Sands area between September 2021 and February 2022, with the largest harvest in 

September 2021. For the 2022/2023 year, the TAC was 1,384 tonnes and fishing only 

permitted on Wednesday ς Sunday. 

2.1.2 Menai Strait- West 

The boundaries of the Menai Strait- West BMPA are defined as being the body of water 

stretching from the Britannia Bridge in the east to the eastern end of Caernarfon Bay 

(around NGR: SH442612). The closest BMPA to this is the Menai Strait- East on the other 

side of the Britannia Bridge. 

The shellfish beds within the Menai Strait- West BMPA are under the jurisdiction of two 

different LAs for food hygiene purposes. These are Ynys Mon/ Isle of Anglesey County 

Council (CZs on the northern side of the Strait) and Cyngor Gwynedd/Gwynedd Council (CZs 

on the southern side of the Strait).  

The Menai Strait- West BMPA sees the harvest of cultured mussels, cultured Pacific oysters 

and wild cockles. A description of the shellfishery for each of the harvested species is 

summarised in the following paragraphs. 

Mussels 

The harvest of mussels within the Menai Strait- West BMPA has previously been regulated 

under the Menai Strait (West) Fishery Order 1978. MSFOMA consulted on a new Order in 

 
3 The Cockles and Mussels (Specified Area) (Wales) Order 2011. Available at: 
https://www.legislation.gov.uk/wsi/2011/1988/made.  

https://www.legislation.gov.uk/wsi/2011/1988/made
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нлмр ŀƴŘ ǘƘŜǊŜ ǿŜǊŜ ƻōƧŜŎǘƛƻƴǎΤ ǘƻ ŘŀǘŜ ²ŜƭǎƘ DƻǾŜǊƴƳŜƴǘ ƘŀǾŜ ƴƻǘ ǎǳōǎŜǉǳŜƴǘƭȅ ΨƳŀŘŜΩ 

this order. 

The draft wording of this Order sets out the coordinates of four plots within the Menai- 

WestBMPA; mussel harvest is permitted in three of these (Plot A, B & C; Figure 2.2). Under 

the Order, the MSFOMA would grant leases to fishermen who operate the fishery.  

 

Figure 2.2 Designated shellfish plots as specified in the Menai Strait (West) Oyster and 
Mussel Fishery Order 20154 (note ς ǘƘƛǎ ƻǊŘŜǊ ƛǎ ƴƻǘ ȅŜǘ ΨƳŀŘŜΩύ. 

In addition to the Menai Strait West Order, the harvest of mussels is regulated under The 

Cockles and Mussels (Specified Area) (Wales) Order 20115. Under this legislation, no person 

may remove (by hand) more than five kilograms of mussels in any one day without a permit. 

No other harvest controls apply to this species.  

No landing statistics are available, as the output from this fishery is currently nil. We 

understand that there remains industry interest in maintaining the classification of the CZs 

described in Section 2.2.2 and so they are retained for consideration within this review.  

 
4 Menai Strait (West) Oyster and Mussel Fishery Order 2015. Available at: http://www.msfoma.org/wp-
content/uploads/2015/10/DRAFT-Menai-Strait-West-Oyster-and-Mussel-Fishery-Order-2015.pdf 
 
5 The Cockles and Mussels (Specified Area) (Wales) Order 2011. Available at: 
https://www.legislation.gov.uk/wsi/2011/1988/made.  

https://www.legislation.gov.uk/wsi/2011/1988/made
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Pacific oysters 

Two of the Plots specified in the draft wording for the Menai West Fishery Order 2015 

confer a right of fishery for oysters (Plots C & D; Figure 2.2). No harvest controls apply to the 

fishing of this species within the Menai Strait- West BMPA, inside or outside the plots. The 

current landings from this fishery are unknown, but continued classification is required due 

to industry interest. 

Cockles 

The harvest of mussels is regulated under The Cockles and Mussels (Specified Area) (Wales) 

Order 20116. Under this legislation, no person may remove (by hand) more than five 

kilograms of cockles in any one day without a permit. No other harvest controls apply to this 

species. In 2021, approximately 62 tonnes of cockles were harvested from the Cockle CZ of 

this BMPA, suggesting that it is the dominant fishery by weight. The Total Allowable Catch 

(TAC) for 2023/2024 is 168 tonnes of cockles, and 124 permits have been issued, although 

no gathering has commenced yet. The TAC for 2022/2023 was 359 Tonnes, and catch 

returns indicate 130 tonnes were taken. 

2.2 Classification History 

2.2.1 Menai Strait- East 

The 2013 Sanitary Survey of the Menai Strait ς East recommended the creation of six 

Classification Zones (CZs) for mussels, two for cockles and one for razor clams. The mussel 

CZs formed one continuous zone in the mouth of the Menai Strait, the cockle zones were 

located on Lavan Sands, and the razor clam zone off Llanfairfechan. All mussel and cockle 

CZs recommended in the 2013 Sanitary Survey of the Menai Strait- East are currently active. 

The razor clam zone was never awarded a full classification. A summary of the currently 

active classification zones within the Menai Strait- East is presented in Table 2.1 and the 

location of all active CZs and associated Representative Monitoring Points (RMP)s is 

presented in Figure 2.3. 

Table 2.1 Currently active Classification Zones in the Menai Strait- East BMPA. 

Classification Zone Species Current Classification Current RMP 

Area 1 Mussels B ς LT West of Bangor 
Pier (B055R) 

Area 6 Mussels B ς LT Beaumaris East 
(B055W) 

Area A Mussels B ς LT Craig-y-Don 
(B055R) 

Areas 2 & B Mussels Class A Season 1st 
October ς 30th April, 

Cegin Channel 
(B055T) 

 
6 The Cockles and Mussels (Specified Area) (Wales) Order 2011. Available at: 
https://www.legislation.gov.uk/wsi/2011/1988/made.  

https://www.legislation.gov.uk/wsi/2011/1988/made
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reverting to Class B at 
all other times 

Areas 3 & 4 Mussels B ς LT Gallows Point 
(B055U) 

Areas 5 & B Mussels B ς LT Ogwen Channel 
(B055V) 

Lavan East Cockles B ς LT Lavan Sands East 
(B055X) 

Lavan West Cockles B ς LT  Lavan Sands West 
(B055X) 
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Figure 2.3 Current Classification Zones and associated Representative Monitoring Points in 
the Menai Strait- East BMPA. 

2.2.2 Menai Strait- West 

The 2013 Sanitary Survey of the Menai Strait-West recommended the creation of five CZs 

for mussels (of which only two were active at the time of that report), three for Pacific 

oyster (of which two were active) and one for cockles. As of March 2023, two of the mussel 

zones (Areas 1 ς 3 and Llanfair) are active, as is one of the Pacific oyster zones (Areas 1 ς 3) 

and the cockle zone. An additional mussel CZ, Fort Belan, is not currently classified but 

during initial consultations the LAs indicated that there was industry desire for 

reclassification. As such, it has been included for consideration throughout this report. A 

summary of the currently active classification zones within the Menai Strait- West is 

presented in Table 2.2 and the location of all currently active (and candidate) CZs and 

associated Representative Monitoring Points is shown in Figure 2.4. During initial 

consultations, it became clear that there were some discrepancies between the names used 

to refer to various CZs by different groups. Where possible, the CZ names used throughout 

this report are those used provided by the LA.  

Table 2.2 Currently active Classification Zones in the Menai Strait- West BMPA.  

Classification Zone Species Current Classification Current RMP 

Barras (aka Areas 1-3) Mussels B ς LT Barras Boat 
House (B042L) 
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Area 11 East (aka 
Llanfair; 
Llanfairisgaer) 

Mussels B ς LT Area 11 East 
(B042O) 

Fort Belan Mussels Not currently 
classified 

N/A 

Barras (aka Areas 1-3) Pacific oyster B ς LT Barras Boat 
House (B042L) 

Traeth Melynog (aka 
Melynog Beach) 

Cockles B ς LT Traeth Melynog 
(B042C) 

 

 



 

Page | 19 
 

 

 
Figure 2.4 Current Classification Zones and associated Representative Monitoring Points in 
the Menai Straits- West BMPA. 
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3 Pollution sources 

3.1 Human Population 
The 2013 Sanitary Surveys of the Menai East and Menai West cite population statistics for 

the study area based on the 2011 Census of the United Kingdom. Preliminary results from 

the subsequent Census (conducted in March 2021) have since been published and so a 

comparison of these two surveys has been used to give an indication of changes in human 

population within the study area. Human population density within Census Super Output 

Areas (Lower Layer) in the vicinity of the Menai Strait at the 2011 and 2021 Censuses are 

presented in Figure 3.1. 
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Figure 3.1 Human population density in Census Super Output Areas (lower layer) in the vicinity of the Menai Strait.  

https://www.food.gov.uk
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At the 2011 Census, the total usual resident population of the study area presented in 

Figure 3.1 was 93,845. By the 2021 Census, this had increased to 98,144, an increase of 

approximately 4.5%. Figure 3.1 also suggests that the main population centres of the 

catchment did not change between 2011 and 2021. The main population centre in the 

vicinity of the Menai- West BMPA is Caernarfon, on the south side of the Strait and Bangor, 

in the centre of the Strait on the southern bank. Urban related runoff from Bangor will 

impact both sides of the Strait but is more likely to impact the Menai- East BMPA because of 

its proximity. Both Caernarfon and Bangor are situated immediately adjacent to the coast, 

so there is some potential for direct impacts from urban runoff. Beyond these locations, the 

potential for urban runoff is slightly higher on the southern side of the Strait than the 

northern side, as population densities are slightly higher on the southern side. However, the 

risk of contamination is considered to be low in comparison to other sources (which are 

described in the subsequent parts of Section 3 of this report), as the population densities 

along the coasts are generally low (less than 500 persons per km²), so the risks associated 

with urban diffuse pollution sources such as surface water misconnections is also likely to be 

low. 

During initial consultations, the LA did not advise of any significant housing developments in 

the vicinity of the Menai Strait that have occurred since the original Sanitary Surveys were 

published. A search of the planning portals for the councils that border the Strait do not 

indicate that there have been any major developments since the original Sanitary Surveys 

were published. During initial consultations, NRW stated that there was a proposed 

planning submission for a large caravan park outside Caernarfon, and there were concerns 

over where the sewage from this park would have been treated. However, the planning 

portals indicate that at the time of writing (March 2023), no application had been 

submitted.  

The previous surveys describe that the area has a slightly seasonal population, with an influx 

of tourists in summer months to the area due to a) the seaside location and b) the proximity 

of Eryri National Park in the upper reaches of the catchment. Those reports do not provide 

any specific population statistics, but estimates from 2019 (Rowlands, 2019) indicate that 

over 2 million people visit the island of Anglesey each year. Tourism statistics for Gwynedd 

(on the southern side of the strait), suggest that the number of visitors to the council 

increased from 6.63 million/year in 2013 to 7.80 million/year in 2019, an increase of 11.6% 

(Visit Snowdonia, 2020). A seasonal increase in population would increase the volumes of 

sewage received by sewage works serving the area. However, we received no information 

during initial consultations to suggest that the existing capacity is insufficient to handle this 

increase.  

Comparison of the two most recent censuses suggest that the population within the study 

area has increased by 4.5%, but that the location of the main population centres within the 

catchment have not changed. There is a slightly higher risk of urban-associated runoff on 

the southern side of the Menai Strait as population densities are higher. Recent statistics 

https://www.food.gov.uk
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suggest that the number of tourists the area receives has increased since the original 

sanitary surveys were published in 2013, but we have received no information to suggest 

that the existing capacity is insufficient to handle this increase. Overall, the 

recommendations made in the original sanitary surveys to account for the impact of human 

populations remain valid.  

3.2 Sewage 
Details of all consented discharges within the study area have been taken from the most 

ǊŜŎŜƴǘ ǳǇŘŀǘŜ ǘƻ bw²Ωs national permit database (Natural Resources Wales, 2022). The 

locations of these discharges are shown in Figure 3.2. 

 

Figure 3.2 Locations of all consented discharges in the vicinity of the Menai Strait. Labels 
refer to continuous discharges, details of which are provided in Table 3.1. Detailed maps of 
the consented discharge network in the vicinity of the two BMPAs are shown in Figure 3.3 
and Figure 3.4. 
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Figure 3.3 Consented discharges in the vicinity of the Menai Strait ς East BMPA. 

 
Figure 3.4 Consented Discharges in the vicinity of the Menai Strait - West BMPA. 




































































































































