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In line with regulatory and EU guidance theod Standards Agenayndertake targeted
sanitary survey reviews to ensure public health protection measures continue to be
appropriate.This report provides review of information and recommendations for a
revised sampling plaifi required Carcinus LtdCarcinusyndertook this work on behalf of
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reliance upon or use of the contents of this report other than by its client.

Dissemination
Food Standards Agendgings Lynn and West Norfolk Borough Couiitié report is publicly
available via the Carcinus Ltd. website

Recommended Bibliographic Citation:

Carcinus Ltd., 2R Review of theBrancaste2014 Sanitary SurveyCarcinus report on

behalf of the Food Standards Agency, to demonstrate compliance with the requirements for
classification of bivalve mollusc production areas in England and Wales netaieed EU

Law RegulationdJ) 2019/627.
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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 retained (EU) Regulation

2019/627 and the EU Good Practice Guilearopean Commission, 2021) line with these
requirements, sanitary surveys must be reviewed to ensure public health protection

measures continue to be appropriate. Carcinus is contractachttertake 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 orgaiisamerichia colE. colj that

may have taken place since the original 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 basebdeoautcome of the

desktop report and identifiedisks. The desktop assessment is qaeted through analysis

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

1.2 BrancasteReview

This report reviews information and makes recommendations for a revised sampling plan
for existingmussel Mytilus spp.), Pacific oysteCfassostrea gigagnd cockle

(Cerastoderma edu)elassification zones ime BrancasteBMPA(Figurel.l). This review
explores any changes to the main microbiological contamination sources that have taken
place since the original sanitary survey was condueatsditheir impact on the classified
shellfishery Data for this review was gathered through a désised study and consultation
with stakeholders.

Aninitial consultationwith Local Authorities (LAsnshore Fisheries and Conservation
Authorities (IFCAgnd the Environment Agency (EA) responsible for the production area
was undertaken itMay 2023 Ths supporting local intelligence is valuable to assist with the
review and was incorporated in the assessment process.

Following production of a draft report, a widekternal second round of consultatiowith
responsibld.ocal Enforcement Authorities (BB, Industry and othetocal Action Group

(LAG) members was undertakenAngust 2023lt is recognised that dissemination and
inclusion of a wider stakeholder group, including local industry, is essential to-skhask
findings and strengthen available evidence. The draft report is reviewed taking into account
the feedback received.

The review updates the assessment originally conduti@®l14and samplingplan as
necessary and the report should read in conjunction with the previous survey.

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

(b) Changes in microbiological monitoring results;
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(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

Section2 - 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 setfind recommendations

for an updated sampling plan are described in sec8on
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Figurel.l Location of the Brancaster BMAAset map shows the location of Thornham Harbour.
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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:
w Accuracy of local intelligence provided by the Local Authorities and Environment
Agency
w The findings of this report are based on information and data sources up to and
includingMay 2023
w Only information that may impact on the microb@ntamination was considered
for this review and
w Official Control monitoring data have beprovided through a request to Cefas, with
no additional verification of the data undertaken. The data are also available on the
Cefas data huh Results up t@and includingvlay 2023have been used within this
study. Any subsequent samples have not been included.

2 Shellfisheries

2.1 Description ofhellfishery
The Brancaster BMHA#A situated on the north Norfolk Coast, and comprises three main
waterbodies, Thornham Harbour, Brancaster Harbour and Overy Creek (the latter two of

which are connected via Norton Creek). The Wash BMPA (Cefas Reference: M004) is located

approximately 1&km to the west and the Blakeney BMPA (M0O06) is situated 10 km. east

The Local Enforcement Authority (LEA) responsible for this fishery in terms of food hygiene
Official Control purposes (including sampling) isBleeough Council dfings Lynn and West
Norfolk (BCKLWNJ heauthors of this review understand that the fishemthin Brancaster

HarbourA & Y I yI 3SR o6& | O22LISN} GAPST GERSFS). NI yOI a

who allocate plots to individual fishermemhe fisheryputsideof Brancaster Harbouis

GAUKAY GKS 9FaldSNYy Lyak2NB arCA) fsstidionlS¢veral/ 2 y & S

EIFCA byelaws apply to the cultivation of shellfish within the Brancaster EHIFEA,
2020}

f Byelaw3n b2 LISNER2Y &aKIff FAaK TFachlop@eéraliSNEI Yo
j dz8Sya SEOSLIi o0& KFEYyR 2N gAGK | KFyYyR NI1S
f Byelaw4u b2 LISNE2Y &aKlFftf NBY20S FTNRY lye& TAAaFK
FY203KSNI LI NI GKSNB2F> |yeé YdzaasSt oaeéidAf dza
f Byelaw8a ¢ KS / 2YYAUGGSS YIreées F2NJ 0KS LJzNLI2 &S

management and controlling the level of exploitation, and after consultation with
persons or bodies appearing to them to represent local fisheries interests, close for a
specifiableperiod any shellfish fishery, or part thereof, provided the Committee has
been advised by fishery scientists who appear to them to be suitably qualified, as to
0KS ySSR FT2NJ adzOK | OlA2y Xéd

1 Cefas shellfish bacteriological monitoring data hub. Availabletits://www.cefas.co.uk/dataand-
publications/shellfiskclassificatiorand-microbiologicalmonitoring/englandand-wales/.
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During secondary consultation, the Food Business Operator (FBO) advised that the fishery
within Brancaster Harbour is owned by the National Teust is leased to the BSFS, and is
not subject to HFCA byelaws.

The 2014 Sanitary Survey gave recommendations for the creation of Classification Zones for
mussels, Pacific oysters and cockleghin the Brancaster and Thornham Harbaurkere

are currently active Classification Zones for all three spedithén Brancaster HarbouA

summary of the fishery for each species is summarised in the sections below.

2.1.1 Mussels

The 2014 Sanitary Survey describes that the fishery for mussels in the Brancaster area is a
bed culture of seed stocks that are collected off the north Norfolk coast and ongrown in the
lower intertidal and shallow subtidal. The initial consultation resgofiem the Food

Business Operator (FBO) states that the species continues to be harvested hyihaide

seed mussel stock origates from the North Norfolk Coast and The WaRte 2014 Sanitary
Survey recommended the creation of two Classification Zones for this spR@saster
Innerand Brancaster Outerbut there is currently only one large @Zancasteyclassified.

No conservation controls other than the 50 mm minimum landing size apply. The current
output (tonnage harvested)f this fishery is unknown

2.1.2 Pacific oyster

The 2014 Sanitary Survey describes thatific oysters are cultured on trestles from

(generally) triploid hatchery seethe initial consultation response from the Food Business
Operator (FBO) states that the species continues to be harvested by hand. The 2014
Sanitary Survey recommended the creatiorttoke Classification Zones for this species,
Brancaster InneBrancaster Outeand Thornham TheThornhamCZ was declassified in

2019, but an application to reclassify this CZ was received in May 2023 and so is included in
this review. The areeovered by theBrancaster Inneand Brancaster Oute€Zs is currently
covered by a single, large @Zancaster

There are no minimum landing sizes, close seasons or other conservation controls for the
harvest of this speciesThe current outpu{tonnage harvested)f this fishery is unknown,
as neither the LEA;IECA or FBO were able to provide the details during consultation.

2.1.3 Cockles

The 2014 Sanitary Survey describes that the cockle fishery within the Brancaster BMPA is
based on transplanted cockles from The Wash shellfishery, which are then ongrown.
Harvesting of this species continues to be by hand hased on information provided

during initial consultation, we understand that this is a minority fishery within the BMPA.
There is currently one CZ for this specgncasteiand continued classification is

required.

2.1.4 Other Species
There are no bivalve species relevant to Official Control monitoring with suitable stocks for
harvest or classification within the Brancaster BMPA.
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2.2 Classificatioiistory

The 2014 Sanitary Survey recommended the creation of seven Classification Zones within
the Brancaster BMPA, two each for Pacific oysters, mussels and cockles within Brancaster
Harbour, and a single Pacific oyster Classification Zone within Thornham Harhete are
currently three active Classification Zones within this BMPA, one eaétabific oysters,

mussels and cockles within Brancaster Harbasrwell as an application for reclassification

of the Pacific oyster Classification Zamiéhin ThornhamHarbour, which has been

declassified since 2019. The location and classification status of all active CZs, along with all
RMPs sampled in the area since 2010, are present@édlae2.1 andFigure2.1.

Table2.1 Summary of all currently active Classification Zones in the Brancaster BMPA.

Classification Zone Species CurrentClassification (As ol
June 2023)
Brancaster Mussels B-LT
Pacific oysters B-LT
Cockles BLT
Thornham Pacific oysters N/A (application submitted
in May 2023)
577500E 580000E 582500E 585000E

347500N
NOOSZFE

345000N
NOOOSHE

.or!gné@_ék),(M:‘s:p-')'—'BOOSF— L
M. sp).- BOOSI — -

577500E 580000E 582500E 585000E

Projection: OSGB 1936
Mussels
Map contains Official Control Monitoring
Representative Monitoring Classification Zones data © Cefas, licenced under the Open
Points . Government Licence v3.0. Map contains
Current Classification Zones (June 2023) Ordnance Survey data @ Ordnance
RMP active (June 2023) EHsB-LT Survey and/or Database Right, 2023.

@ Yes
N .
® o = Carcinusi
Y Consultancy and Survey Specialists

Page |13




Food
Standards
Agency

food.g

ov.uk

Carcinus.

Consultancy and Survey Specialists

572500E

575000E 577500E

580000E

582500E

347500N

Brancaster Bay

“".']

1

N |
Snuther\ﬁlﬂ,fBrancastﬁ(Cf i 0
- : Ay

ﬂgmanaﬂstec

345000N

572500E

ysters (Mealeé‘

o

N

Pacific oysters

Representative Monitoring

575000E

Classification Zones

580000E

582500E
Projection: OSGB 1936

Map contains Official Control Monitoring
data © Cefas, licenced under the Open

Points ) . Government Licence v3.0. Map contains
oin Current Classification Zones (June 2023) Ordnance Survey data (@ Ordnance
RMP active (June 2023) E B-LT Survey and/or Database Right, 2023.
@ VYes 1 NC
@ no .
Carcinus.«
Consultancy and Survey Specialists
577500E 580000 582500E
ter Bay

345000N

w
P
b}
118
=
s
Uespde
; Brancasior
3
577500E 580000E 582500E
Projection: OSGB 1936
Cockles
Map contains Official Control Monitoring
Classification Zones Representative Monitoring Points data © Cefas, licenced under the Open
Government Licence v3.0. Map contains
Current Classification Zones (June 2023) RMP Active (As of June 2023) Ordnance Survey data © Ordnance
EsB-LT Q@ vYes Survey and/or Database Right, 2023.
.
Carcinus.«

Consultancy and Survey Specialists

Figure2.1 Current Classificatiofdones and associated Representative Monitoring Points in

the Brancaster BMPA.

Page |14



Food
Standards
Agency
food.gov.uk
3 Pollution sources

3.1 Human Population

The 2014 Sanitary Survey cites population data for the catchment based on the 2011 Census
of the United Kingdom. A subsequent Census was undertaken in 2021, and so the results of
these two surveys have been compared to give an indication of populatioddracross the
catchment in the last 10 years. Changes in human population density within Census Super
Output Areas (lower layer) in the Brancaster catchment between 2011 and 2021 are shown

in Figure3.1.

€2
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9\ Corcinus.

Figure3.1 Human population density in Census Super Output areas (lower layer) wholly or
partially contained within the Brancaster catchment at the 2011 and 2021 Censuses.

Figure3.1 shows that the majority of the catchment is predominantly rural, with much of
the catchment having population densities of less than 40 persons per km2. The main
population centres continue to be Hunstanton in the west of the catchment and \Wekt

the-Sea in the east of the catchment, though only a proportairthese conurbations are

within the Brancaster catchment. At the 2011 Census, the population in Census Super
Output Areas (lower layer) wholly or partially contained within the Brancaster catchment

was 23,696By the 2021 Census, the population had increase2t@33 an increase of

4.38%.The Shellfish Water Action Plan for the Thornham Harbour and Norton Creek
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Shellfish Water, published in 2021 by the Environment Agency, classifies the contribution of
RAFTFdzaS dzNB Iy O2y #landihy findirgRofthid study suppost tHis Wt 2 ¢ Q
assessment. B<LWN provide an interactive map of the planning policies specified in their
Local Plan, which indicates that there are few small parcels of land near the Brancaster

BMPA designated for housing development, but these areas are only 1.2 Ha combined
(BKLWN, 2023Yhe risk of urban diffuse contamination is not expected to increase

significantly in the coming years.

The 2014 Sanitary Survey states that in 2010, approximately 694,000 trips were made to
North Norfolk, with a total of 2.4 million nights stayed. Data from 2021 indicate that there
were 1,765,000 overnight stays (although the publishers of these statmitesthat the
impact of the Covid9 Pandemic is still being felt, as the number of stays in 2019 was
2,474,000)Destination Research, 2023)hilst both sets of statistics are for the whole of
Norfolk, the data do show that there will be a seasonal fluctuation in population size, with
highest numbers in summer month&n increase in population would be expected to
increase the loading to the wastewater treatment network. During initial consultations, it
was stated that many people chose to work from their second homes during the-C®vid
Pandemic, but that sampling relssiduring this time were good. This suggests that the
existing network hasufficient capacity to handle an increase in population $tzd.details

of the changes to the wastewater treatment network are discussed in the next section.

Analysis of changes to Census data for the catchment suggests that the area continues to be
very rural, with a low risk of contamination from urban sources as the main population
centres are in théar west and east of the catchmerdverall, the recommendations made

in the 2014 Sanitary Survey to account for the impact of human populations remains valid.

3.2 Sewage

Details of all consented discharges in the vicinity of the Brancaster BMPA were taken from

GKS Y2ad NBOSyYyd dzLRIFGS G2 GKS 9YGPANRYYSyd ! 3
of writing (June 2023). The locations of these discharges within the cat¢randmear the
Classification Zones are showrFigure3.2.

2 Low contribution: estimated to account for less than 10% of contamination affecting a particular shellfish
water.
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Figure3.2 Locations of all consented discharges in the vicinity of the Brancaster catchment. Details of continuous dischargeseareprovi
Table3.1.

Page |17


https://www.carcinus.co.uk

Food
m Standards 9

Agency ' ‘CC]FCanSL_Td
fOOd.gOV.Uk L Consultancy and Survey Specialists
Table3.1 Details of all continuous discharges in the vicinity of the Brancaster BMPA.
Distance
Dry from
D Discharge Receiving Outlet Treatment Weather centre
Name Water NGR Flow of
(m3/day) nearest
CZ (km)
BURNHAM
MARKET TE
! WA; EE EUEI\T YRR easa0 l[;IVSINFECTIO 780 >0
RECYCLIN 42380
CTR
PREMISES
REAR 1 GW VIA TF

2 STATION INFILTRATIO 80480 BIODISC Unspecified 8.23
ROAD SYSTEM 37310

The 2014 Sanitary Survey describes that the main water company discharge in the
catchment is Burnham Market STW, which was upgraded to receive UV disinfection in 2013.
Theconsented discharge volume from this outfall has reduced from 838 m3/day to
780m3/day, although as the outfall is nearly 6 km from the centre ofBn@ncasteiCZ, the
overall impact of this discharge continues to be minimal. The other discharge in the vicinity
of the BMPAPremises to the rear of 1 Station Road doed have a consente®ry

Weather Flow, but the database lists the Maximum Flow from this outfall as 11 m3/day. This
dischage is considered to have no impact on the bacteriological health of the Blyi¥h

the distance and small consented discharge volume

In addition to the water company owned discharges, the 2013 Sanitary Survey identified a
total of five intermittent discharges. Intermittent discharges comprise Combined Storm
Overflows (CSOs), Storm Tank Overflows (STOs) and Pumping Station Emergency Overflows
(PSs). During AMP6 and AMP7, Event Duration Monitoring (EDM) was installed at several of
the diccharges within the catchment. Summary data for 2020, 2021 and 2022 was published
by the Environment Agency in March 2021, March 2022 and March 2023 tesbhec
(Environment Agency, 2022)etails of this EDM return for intermittent discharges in the

vicinity ofthe Brancaster BMP#r 2022 are presented iAppendix I.a

The 2014 Sanitary Survey did not provide any spill information for the intermittent
discharges identified in that report, as no data was availalie. only intermittent

discharge of relevand® the bacteriological water quality of the Brancaster BMPA is the
Burnham Market STW Storm Overflow, which spilled 7 times for a total of 4.7 hours in 2022.
However, in 2021 this outfall spilled 105 times for a more than 1500 hours. The Shellfish
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Water Action Plan for this shellfish water notes that there is likely to be minimal impact of
this discharge, as it is nearly 6 km from the nearest CZ. During initial consultations, the EA
stated that in 2021, they issued a temporary Local Enforcementi®to$d allow the Water
Company to discharge very dilute sewage directly to the River Burn. This was due to recent
high rainfall, high groundwater levels and sewer inundation causing a significant risk of
internal property flooding. A plan to reduce inuridan was required, but no further

information was available to the authors of this reviéWere are a few intermittent

discharges in Old Hunstanton and Holme next the Sea, but these have no connectivity with
the Brancaster BMPA.

The Shellfish Water Action Plan identifies that overall, water company discharges will have a

WY S R3cdaifibution on the Norton Creek (Brancaster Harbour) Shellfish Water, but that

GKS O2y(iNROdziA2Y 2y (GKS C¢CK2NYKFY || Nb2dzNJ { KS
desktop assessment support that conclusion.

In addition to the water company owned infrastructure, there continue to be a few small
private discharges in the vicinity of the Brancaster BMiAited details of these discharges
can be provided due to data protection requirements, but #ssessment ahe impact

from these discharges is considereditesmall compared to other sources of
contamination discussed elsewhere in this report.

Overall, the wastewater treatment network of tH&rancasterarea continues to be relatively
sparse, reflecting the small population size. There have been no improvements/upgrades of
note to the infrastructure, but the impact continues to be small. No updates to the sampling
plan are necessary, as the recommendasionade in the 2014 sanitary survey to account

for the impact of this source of pollution remains valid.

3.3 Agricultural Source

The 2014Sanitary Survey cites livestock population data forBnancastecatchment areas
based on the 2010 Livestock Census. Data at the same spatial resolution was not freely
available to the authors of this review, and so a data request was made to the Farming
Statistics Office for the Department for Environment, Food an@Rifairs (DEFRA) for
livestock populations within the catchment presentedriigurel.1 for 2013 and 2021, the

next two census yeargigure3.3 presents the changes in livestock populations within the
Brancastercatchment between 2013 and 2021, based on the June Survey of Agriculture and
Horticulture®.

The data presented iRigure3.3 show that the populations of cattle and pigs increased
between 2013 and 2021, but that the populations of the other two groups fell. The data also
shows that pigs are the dominant livestock group in terms of population size, with a larger

3 Medium contribution: estimated to account for {189% of the contamination affecting a given shellfish
water.

4June Survey of Agriculture and Horticulture. Further information available at:
https://www.gov.uk/guidance/structureof-the-agriculturatindustry-surveynotesand-guidance#junesurvey
of-agricultureand-horticulture-in-england
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population than the other three groups combined. It should be noted that the June Survey
represents a snapshot of livestock populations in a single day, but populations will vary
throughout the year. Highest numbers of animals will occur in spring, foitptthe birthing
season, and the lowest in autumn and winter when animals are sent to market.

A Brancaster
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10,000 1 10.156
1,596 1,491

o 1,000 1,041
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< 122
S 100+
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1 -

Catle Pigs Sheep Poultry
Census Year . 2013 . 2021

B Brancaster

Nurmber of Animals

15,000
10,000
5,000
013 2021

Livestock Group . Cattle . Pigs . Sheep . Poultry

Livestock population data based on estimates from the Defra June Survey of Agriculture, 2013 and 2021.
Diata @ DEFRA, made available under the Open Government Licence v3.0

Figure3.3 Changes in livestock populations within Brancasteicatchment. Panel A shows
populations broken down by different livestock groups and panel B shows the aggregated
population.

The principal route of contamination of coastal waters by livestock is surface runoff carrying
faecal matter. The change in land cover of the Brancaster catchment betdghand

2018 is shown ifrigure3.4. Figure3.5 shows the land cover in 2018 adjacent to the CZs of
the Brancaster BMPA.
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Figure3.4 Land cover change between 2012 and 2018 for the Brancaster catchment.
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Figure3.5 Land cover in the vicinity of the Brancaster BMPA in 2018.

Page |22




Food
m Standards é b .
Agency Py Carcinus

fOOd,gOV.uk Consultancy and Survey Specialists

Figure3.4 suggests that the land cover across the catchment remained very similar between
2012 and 2018. It also confirms that the catchment is predominantly rural, with very few
urban conurbations and significant areas of arable farmland, with some areas forguastu
The 2014 Sanitary Survey states that there are some fields reserved for grazibgrihert
the rivers of the catchment, and the information presentedrigure3.4 supports this.
Pasture areas adjacent to shorelines represent the greatest contamination risk to the
classification zones. This is due to+affifrom the land travelling less distance before
reaching the CZs, resulting in less dilution and E. coli die offoRRtnom rivers further up

the catchment will have a lower risk of contamination to the CZs, because the increased
distance will result in further dilution ané. coldie off, but may contribute to background
levels ofE.coli

Arablefarmland can also represent a risk to the bacteriological health of a shellfishery,
particularly where slurry is applied to fieldsndFigure3.5 shows that thednd immediately
adjacent to the CZs in both Brancaster Harbour and Thornham Harbour is drable.
spreading of slurry to fields is controlled under the Reduction and Prevention of Agricultural
Diffuse Pollution (England) Regulations 2018, known as the Farming Rules for Water, which
came into force in April 2018. This legislation lays out a setle$ that require good

farming practice, so that farmers manage their land both to avoid water pollution and
benefit their business. Rules include requiring farmers to judge when it is best to apply
fertilisers, where to store manures and how to avoid ptdin from soil erosion.

Furthermore, silage and slurry storage for agricultural purposes is subject to The Water
Resources (Silage, Slurry and Agricultural Fuel Oil) (England) Regulations 2010 (SSAFO). All
farmers must comply with the SSAFO regulationsmhuilding new slurry stores, or
substantially altering (e.g., enlarging) existing ones. All stores must be built at least 10 m
from any watercourse, including field drains or ditches, and be built or altered to last for at
least 20 years with proper maenance. Since 2021, the EA now has ART (Agricultural
Regulatory Taskforce) Officers that have all been assigned a catchment and will engage,
inspect, advise and if necessary, enforce the Silage, Slurry and Agricultural Fuel Oll
regulations and the new (A®) Farming Rules for Water. In theory, these legislative changes
should have reduced the pollution that this activity causes to shellfish g initial
Consultation, the EA confirmed that there have been no agriculalated pollution
incidentswithin 3 km of this BMPA in the last five years.

The Shellfish Action Plan for this area states that agricultural sources have a medium impact
on the contamination levels within the BMPBhe findings of this desktop assessment

support that conclusion. There has been a small increase in livestock populations since the
2014 Sanitary Survey was published, but large areas of the catchment remain reserved for
arable farmland and so there renmai risk of agricultural runoff carrying microbiological
contamination to the shellfishery. The peak times of yeathi source of contamination

are likely to be autumn monthslue to increased rainfall arapplication of slurry during

these times The recommendations made in the original sanitary survey to account for this
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source of contamination remain valil.should be noted that stakeholders in the area do
not have concerns about this source of contamination within the BMPA.

3.4 Wildlife

The 2014 Sanitary Survey describes that the Brancaster BMPA contains a variety of habitats,
including significant areas of sand dune, saltmarsh, coastal lagoons, tidal creeks and mud
flats whichwill attract a variety of wildlifeThe 2014 report identifies that the most

significant wildlife aggregation in terms of its impact on shellfish hygiene was overwintering
waterbirds (waders and wildfowl). This group are important to the bacteriological health of

a BMPA given that they fregutly forage (and therefi® defecate) directly on intertidal

shellfish beds.

Figure3.6 shows the temporal trend in total overwintering waterbird counts from the

winter of 2002/2003; 2021/2022 (the most recent for which data are availabliie3hows

that the dominant group in terms of population size is generally wildfowl, but occasionally
waders have a larger population. In the five winters to 2013/14, the average total count of
overwintering waterbirds (including gulls/terns) wh89,220 (Holtet al., 2015) In the five
winters to 2021/22, the average total count had fallenl#4,651, a decrease of over 23%.
However, the area does still support internationally significant populations of more than 10
species.
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Contains Wetland Bird Survey (WeBS) data from Waterbirds in the UK 2021/22 @ copyright and database right 2023,
licenced under the Open Government Licence v3.0.

Figure3.6 Temporal trend in waterbird counts from the north Norfolk coast. Data from the
Wetland Bird SurvefAustinet al,, 2023)

The largest aggregations of waterbirds, and therefore the highest risk of contamination, will
occur in winter months. The distribution of waterbirds within the estuary will be driven by
the aggregations of their foraging resource, which will shift fronr yegear. During initial
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consultations, it was indicated that nesting birds are present on the beach and birds are
regularly found feeding on the marsh. The precise timing and locations of the contamination
will however be variable, anitlis challenging to define RMPs which reliably capture this
source of pollution. This situation has not changed since the original sanitary survey was
published.

The Wash (10 km west of the BMPA) supports the largest common/harbouPéeealy
vitulina) colony in the UK, with 7% of the national populati@NCC, 20157 he most recent
Special Committee on Seals (SCOS) réf@0OS, 202#)dicates that the population has
decreased compared to the long term average, but a significant population renmaingag
initial consultations, it was stated that there is a small colony (approx. 40 animals) at
Titchwell CreekThese animals show wide foraging ranges and may contaminate the
shellfishery from time to time, although the spatial and temporal variability in their
distribution makes it impossible to account for the potential contamination their faeces
would cause inay updated sampling plan.

The Shellfish Action Plan for this waterbody classifies Animal/Bird contamination as being of
WYSRAdZYQ O2yiGNROGdziA2Y (G2 20SNIftt tS@Sta 2F C
populations are the main wildlife group likely to contribute significambants of

bacteriological contamination to the BMPA, although it remains challenging to account for

the pollution from wildlife in any updated sampling plan, due to the spatial and temporal

variability of the pollution source. Some minor impacts from se&y occur, but again it is

not possible to reliably account for this in any updated sampling.plan

3.5 Boats and Marinas

The discharge of sewage from boats is a potentially significant source of contamination to
the shellfish beds within the BMPA. Boating activities in the area have been derived through
analysis of satellite imagery and various internet sources, and compatédt described in

the 2014 Sanitary Survey. Their geographical positions are presenteure3.7.

The 2014 Sanitary Survey describes that there are three small harbours within the survey
area (from west to east, Thornham Harbour, Brancaster Harbour and Overy Creek). Satellite
imagery shows that numerous moorings remain within Thornham Harbour and &tanc
Harbour. Moorings also remain within Overy Creek befsthare outside that considered

within this review as no Classification Zones are present.

No impacts from merchant shipping are expected as there are no commercial ports, the
area has complicated, narrow and shallow subtidal channels ankggigatior? governing

the overboard discharge from merchant shipping has not changkdre is however a small
fishing fleet in the area, with three vessels under 1@md two over 10 ntisting Brancaster
Staithe as their home pofgov.uk, 2023)This is one vessel fewer than reported in the 2014
Sanitary Survey.

5The Merchant Shipping (Prevention of Pollution by Sewage and Garbage from Ships) Regulations 2008.
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During initial consultations, the authors of this review were advised that there are only a
few yachts of a sufficient size to contain on board toilets known to be present within the
area, and these are infrequently usddowever, during secondary consultations a fisherman
advised thathere is local concern regarding tipetential of contamination from private
vesselsVesseland other small crafthat do not contain on board toilets are unlikely to
contribute to microbiological contamination within the BMPA. Any impacts are likely to be
greater in Brancaster Harbour rather than Thornham Harlasuthere are more moorings
and will be greatest in summer montHs should be noted that stakeholders in the area do

not have concerns about this source of contamination within the BMPA.
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Figure3.7 Locations of boats, marinas and other boating activities in the vicinityeof
Brancaster BMPA.

3.6 Other Sources of Contamination

Utility misconnections arevhen foul water pipes are wrongly connected and enter surface
waters without treatment, potentially putting raw sewage directly into watercourses via
surface water drainsThere is limited urban fabric immediately adjacent to the shellfishery
(Figure3.5), and the Shellfish Water Action Plan for this area states that these are not
considered to be a significant issue for the shellfishery.

During initial consultations, the authors of this review were advised diogtwalking isery
common throughout the area, but that waste bins are commonly availakieas of
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saltmarsh will reduce the level of dog walking in these areas. Overall, the risk of this source
of contamination is considered to be like that described in the 2014 Sanitary Survey and no
update to the sampling plan is required on this basis.

4  Hydrodynamid&Vater Circulation

The Brancaster BMPA consists of a complex system of tidal creeks, and as a result of this the
patterns of water circulation in the region are similarly complex. The main freshwater inputs
in the area are the River Burn, which drains to the coast at Burrbaeny, and the River

Hun, which reaches the outer reaches of Thornham Harbour via a tidal creek. There are also
some field drains in the lodying reclaimed farmland that is common throughout the area,

but it is likely that tidal circulation will be theochinant force of water circulation in the

area. The tidal creeks in the area continue to be shallow, which will limit the dilution

potential of point discharges, but will mean that a large proportion of the water within them

is exchanged on each tidal aycbkopollution will be flushed relatively quicklgbbing tides

will carry contamination from shoreline sources northwards toward the North Sea, and
flooding tides will carry contamination from farther out in the creeks inlartte 2014

Sanitary Survey describes that point sources of contamination will not impact neighbouring
tidal creeks so the Thornham Harbour area will not be impacted by contamination sources
from Brancaster Harbour andce versa

There is no evidence that the patterns of water movement within BnancasteBMP Awill

have changed significantly since the 2014 Sanitary Survey was published. No update to the
sampling plan is necessary, as the recommendations made in the 2014 Sanitary Survey to
account for the impact of water circulation within the Harbour continud#ovalid.

5 Rainfall

A complete record of the rainfall data for the Burnham Overy Town (ID: 202566) rainfall

station at NGR TF84520 42260 & R2 gy f 2 RSR FTNRY (GKS 9y JANRY
data exploref. This station was chosen as it is the closest monitoring station t8RheA,
approximately 5 km from th8rancastelCZ.The data were subdivided into 20Q 2013

(pre-sanitary survey) and 2@k, 2023 (postsanitary survey) and processed iiFRRCore

Team, 2021)These data were used to determine whether any changes in rainfall patterns

had occurred since the original sanitary surveys were published. The rainfall data are

summarised iMable5.1 and the rainfall levels per month are shownFigureb.1.

Tableb.1 Summary statistics for the period preceding and following the 2014 Sanitary
Survey.

Mean
. Percentage Percentage Percentage
Period Annual Drv Davs Davs Davs
Rainfall ybay y y

SOYQPANRBYYSy:d !'3Sydeqa | @RNBft238 5FdF 9ELX 2NBNYP ! S At
https://environment.data.gov.uk/hydrology/explore#/landing
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Figure5.1 Mean daily rainfall per month at the Burnham Overy Town monitoring station.

The data show that the rainfall levels in the area have remained very similar, with the
change in average annual rainfall only 5 nWthilst the rainfall levels have fallen slightly,

the percentage of days with heavy (>10 mm) and extremely heavy (>20 mm) rain has
increased slightly. This area is notably dryer than other areas of the country, with nearly half
days having no rainfall whaisver. Two sample-tests indicated that there was no

significant difference (p 0.05) in the mean daily rainfall per marfor the 200 ¢ 2012 and
2013¢ 2023 periods.

Rainfall leads to increased faecal loading through two factors: elevated levels of surface
runoff and increased spill events from intermittent discharges, particularly during periods of
heavy rain. Rainfall levels during both periods were greatest in wintaths (Novembeg
February), and so levels of runoff etc. would be expected to be greatest during this time.
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However, as the rainfall patterns have remained (statistically) similar across the two time
periods, significantly altered bacterial loading due to these factors is unlikely and as such
sampling plamecommendations made in the original sanitary survey to capture the
influence of runoff and spill events remain valid.

6 Microbial Monitoring Results

6.1 Official Control Monitoring

6.1.1 Summary Statistics and geographical variation

Mean Official Control monitoring results f&r coliconcentrations at RMPs sampled in the
Brancaster BMPA since 2010 are presented spatialfygure6.1 and summary statistics are
presented inTable6.1. This data was obtained through a request to Cefas, but is freely
available on the datahub

A total of 12 RMPs have been sampled within the BMPA since 2010. Of these, only two are
currently in use (Norton Creek Mussel BO5AS and Norton Creek Oyster) BdBiATave

been sampled since December 2018 and February 2019 respectively. Sampling at seven of
the ten other RMPs ceased in 2018 or 2019. Sampling at Burnham Overy North BOSAN
stopped in 2011, prior to the publication of the 2014 Sanitary Survey, sagrgtiNudds

B0OO05I stopped in July 2014, and sampling at the Waypoint 49 BO5Q stopped in J&ne 201
The RMP for the declassifidéhornham Cree€Z, Thornham Oysters BOO5Y, was used up

until the declassification of that zone. The original sanitary symwellished in February

2014 recommended that sampling be started at the BOSAS and BOSAT Ri#=p

between the publication of the 2014 Sanitary survey anddtageting of sampling at the

BO5AS and BO5SAT RMPs was caused by ongoing discussions agreeing the final placement of
RMPs

The monitoring results from the two RMPs currently in (B@5AS & BO5ATave been
broadly similar, with around half of the results exceeding the 2360liMPN/100 g
threshold. These RMRscated only 50 m from one another, and so this patteot
surprising.The1.9% of the resulttfom the Pacific oyster BOSAT RMP have exce¢ded
4,600E. colMPN/100 g thresholdbut none of the mussel BOSAS RMP results hatreen
considered geographically, there appears to be a slight trend of RMPs located in more
inshore areas returning higher concentrationgofcolwithin shellfish flesh. This pattern is
to be expected as most of the pollution sources identified originate from the coastline.
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Figure6.1 Mean E. coli results from Official Control monitoring at bivalve RMPs in the Brancaster BMPA.
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Table6.1 Summary statistics from official control monitoring at bivalve RMPs in the Brancaster BMPA.
RMP (Species) NGR Species No. First Sample Last Sample Mean Min Max %> %> %>
Samples Value Value 230 4,600 46,000
Brancaster TF80404550 Mussel 21 01/03/2010  06/08/2018 481.9048 40 2300 47.62 0.00 0.00
Staithe- Mr
Everitt (M. sp}
BO5AO0
Burnham Overy TF84804560 Mussel 12 11/01/2010 21/07/2011 639.1667 90 1300 75.00 0.00 0.00
North (M)-
BO5AN
Large (M. sp) TF80204550 Mussel 26 11/01/2010 11/06/2018 494.7308 20 3300 50.00 0.00 0.00
BOO5D
LooseJ (Norton TF79364451 Mussel 30 10/05/2010 05/11/2018 644.0333 20 4900 50.00 3.33 0.00
Creek) (M. sp)
BOO5F
LooseR (C.gh)  TF81504570 Pacific 58 01/02/2010  02/01/2019 1269.034 18 24000 51.72 3.45 0.00
B0O05S oyster
Norton Creek TF79884539 Mussel 54 03/12/2018  03/05/2023 680.037 45 3300 59.26 0.00 0.00
Mussel (M. sp)
BO5AS
Norton Creek TF79934539 Pacific 53 04/02/2019  03/05/2023 487.6038 18 4900 49.06 1.89 0.00
Oysters (C. gt oyster
BOSAT
Nudds (M. sp) TF79364451 Mussel 14 01/02/2010  14/07/2014  499.2857 20 1700 42.86 0.00 0.00

BOOS5I
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RMP (Species) NGR Species No. First Sample Last Sample Mean Min Max %> %> %>

Samples Value Value 230 4,600 46,000

Southerland (M. TF80704580 Mussel 19 12/04/2010 10/09/2018 262.6842 20 780 36.84 0.00 0.00

sp)- BOSAG

Southerland, TF80704580 Pacific 57 11/01/2010  03/12/2018 380.0526 20 3500 40.35 0.00 0.00

Brancaster (C. gi) oyster

- BOO5T

Thornham TF74224465 Pacific 105 05/01/2010 05/11/2018 725.419 20 5400 64.76 1.90 0.00

Oysters (Meales oyster

Creek) (C. gi)

BOO5Y

Waypoint 49 (M) TF79784498 Mussel 9 17/03/2014  09/02/2016 1706.667 130 5400 88.89 22.22 0.00

- BO5AQ
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Figure6.2 and Figure6.3 present box and violin plots &. colimonitoring at RMPs within

the BrancasteBMPA. Onavay analyses of variance (ANOVA) tests were performed on the
data to investigate the statistical significance of any differences between the monitoring
results from the two RMPs. Significance was taken at the 0.05 level. All statistical analysis
described in this section was undertaken ifRRCore Team, 2021)

Representative M onitoring Point (RMP)

F 100 1,000 10,000
E. coliMPN per 100 g

Official Control Monitoring results at Mussel RMPs in the Brancaster BMPA
Diata @ Cefas, Licenced under the Open Government Licence v3.0

Figure6.2 Box andviolin plots of E. coli concentrationsratisseRMPs sampled in the
BrancasteBMPA since 2010. Central line indicates median value, box indicatesuipopesr
quartile range and whisker indicates minimum/maximum values, excluding outliers. Boxplots
are overlaid on the distribution of the monitoring data. Horizontal dashed linesaiedi
classification thresholds at 230, 4,600 and 46,000 E. coli MPN/100 g.
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The highest mediak. coliconcentration was found at Waypoint 49 BO5AQ and the lowest

at Southerland BOSAG&igure6.2), further supporting the conclusion contamination in this
BMPA is found on a gradient with the highest contamination levels in inshore areas,
gradually reducing as you move closer to the North Sea. Waypoint 49 BO5AQ returned
significantly higher monitorig results than Brancaster Staithévir Everett (BO5A0), Large
B0O05D, Loosd (Norton Creek) BOO5F, Norton Creek Mussel (BO5AS) and Nudds B0O005I. No
other significant differences were found.

Representative Monitoring Point (RMP)

100 1,000 10,000
E. coliMPN per 100 g

Official Control Monitoring results at Pacific oyster RMPs in the Brancaster BMPA
Data @ Cefas, Licenced under the Open Government Licence v3.0

Figure6.3 Boxand violin plots of E. coli concentrationsPatcificoyster RMPs sampled in the
Brancaster BMPA since 2010. Central line indicates median value, box indicatesdperer
guartile range and whisker indicates minimum/maximum values, excluding outliers. Boxplots
are overlaid on the distribution of the moniteg data. Horizontal dashed lines indicate
classification thresholds at 230, 4,600 and 46,000 E. coli MPN/100 g.

The mediarkE. coliconcentrations in the Pacific oyster RMPs were much more similar than
the mussel dataRigure6.3). The highest median concentration was at LeBsBO05S and

the lowest at Southerland, Brancaster BOO5T. No significant differences were found in the
data.
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6.1.2 Overall temporal pattern in results
The overall temporal pattern in shellfish flesh monitorfiogmussels and Pacific oysters are
presented inFigure6.4 and Figure6.5 respectively

The plotted monitoring data from the mussel RMPg(ire6.4) indicates that generally the
monitoring results across the Brancaster BMPA have been consistent across time and similar
to one another. The trend lines for all RMPs fall around theR23bliMPN/100 g threshold.

The monitoring data also show that the RMP recommended in the 2014 sanitary survey,
Norton Creek Mussel BO5AS has returned broadly similar results to those RMPs no longer
sampled, and has also remained consistent since sampling ledecember 2018.

The plotted monitoring data from the Pacific oyster RMRgUre6.5) indicates a similar
pattern to that of the mussel data, with the trend lines all falling around2B6E. coli
MPN/100 g thresholdThe data from the Norton Creek Oysters (BO5AT) RMP indicates that
shellfish flesh hygiene at this monitoring location has been declining in recent years
althoughthe classification has remained stabléthin class BLTthreshold It is not clear

what is causinglevatedcontaminationlevels but monitoring results are still better (lower

E. coliconcentrations) than the mussel RMP 50 m aalyoa stableclass BLT).
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10,000

1,000

E colitPN per 100 g

100

10
Jan 2010 Jan 2015 Jan 2020
—~ Brancaster Staithe - Mr Everitt (M. sp) - BOSAQ = Burnham Owvery North (M) - BOSAN — Large (M. sp)-B005D == Loose-J (Morton Creek) (M. sp) - BOOSF
Representative Monitoring Point
=+= Morton Creek Mussel (M. sp) - BOSAS =+= MNudds (M. sp)-B005I === Southerland (M. sp) - BOSAG -+ Waypoint 43 (M) - BO5AQ

Official Control Monitoring results at Mussel RMPs in the Brancaster BMPA
Data @ Cefas, Licenced under the Open Government Licence v2.0

Figure6.4 Timeseries of E. coli levalsmusseRMPs sampled in trB@rancasteBMPA since 2010. Scatter plots are overlaid with a loess model
fitted to the data. Horizontal lines indicate classification thresholds at 230, 4,600 and 46,000vE2NAID0 g respectively
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10,000

1,000

E. colit PN per 100 g

100

Jan 2010 Jan 2015 Jan 2020

—= Loose-R (C. gi)-BO05SS == Morton Creek Oysters (C. gi) - BOSAT
Representative Monitoring Point
=== Sputherland, Brancaster (C. gi) - BOOST == Thomham Oysters (Meales Creek) (C. gi) - BOOSY

Official Control Monitoring results at Pacific oyster RMPs in the Brancaster BMPA
Data @ Cefas, Licenced under the Open Government Licence v3.0

Figure6.5 Timeseries of E. coli levelsRacific oysteRMPs sampled in the Brancaster BMPA since 2010. Scatter plots are overlaid with a loess

model fitted to the data. Horizontal lines indicate classification thresholds at 230, 4,600 and 46,000 E. coli MPN/Xigetgsp
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6.1.3 Seasonal patterns of results
The seasonal patterns &f. colievels at RMPs in the Brancaster BMPA were investigated
and are shown for mussels figure6.6 and for Pacific oysters iFigure6.7.

The data for each year were averaged into the four seasons, with, spring from Ki&tap,
summer from June August, autumn from SeptemberNovember and winter comprising

data from Decembeg February the following year. Twway ANOVA testing was used to

look for significant differences in the data, using both season and RMP (if there is more than
one RMP for a given species) as independent factors (i.e., pooling the data across season
and RMP respectively), as well as the interaction between themédkploring seasonal
differences within the results for a given RMP). Significance was taken at the 0.05 level.

10,000

1,000 B _________________ % _________ - FK ——

100

10,000

:ZO """""""" O Q - =S

cofiMPN per 100 g

' 10,000

E

R - =0

o | T __

10,000

1,000

100 % ____________ 6 """"""""""" - DR -~ —— &~

Spring gummer  Autumn Winter Spring gummer  Autumn Winter

Seasons l:‘ Spring . Summer. Autumn l:‘ Winter

Official Control Monitoring results at Mussel RMPs in the Brancaster BMPA
Data © Cefas, Licenced underthe Open Government Licence v3.0

Figure6.6 Boxand violin plots of E. coli levels per seasomasseRMPs sampled within the
BrancasteBMPA since 2010. Horizontal lines indicate classification thresholds at 230, 4,600
and 46,000 E. coli MPN/100 g.
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When the mussel data is pooled across the 8 RMPs, Official Control monitoring results
collected in autumn and summer were significantly higher than those collected in spring.
This suggests that pollution sources that dominate at these times of year, imglud
agricultural runoff, are significant in this BMPA and should be given consideration in any
updated sampling plan.
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Official Control Monitoring results at Pacific oyster RMPs in the Brancaster BMPA
Data @ Cefas, Licenced under the Open Government Licence v3.0

Figure6.7 Boxand violin plots of E. coli levels per seasoRatific oysteRMPs sampled
within the Brancaster BMPA since 2010. Horizontal lines indicate classification thresholds at
230, 4,600 and 46,000 E. coli MPN/100 g.

The seasonal pattern of monitoring results from Pacific oyster RMBsré6.7) is similar to
that of the mussel RMP§&igure6.6) When the data from Pacific oyster RMPs was pooled
across the different RMPs, monitoring resultspring and winter were significantly lower
than monitoring results collected in summer and autumn. This pattern is also reflected
when the monitoring data for each individual RMP is considered independently.
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6.1.4 Action States

No Action States have been triggered within BrancasteBMPA since the 2014 Sanitary

Survey was published.

6.2 Bathing Water Quality Monitoring

The status of EC bathing waters near to and within the BMPA is also of reletaveever,
there are no monitoring stations within 10 km of the BMPA and therefore the monitoring
data from these locations, Hunstanton (old Hunstanton) and Welsno bearing on the
sampling plan for the Brancaster BMPA.

6.3 Local Water Quality Monitoring

During initial consultations, the authors of this review were provided with data from
ongoing water and shellfish flesh quality monitoringhin Brancaster Harbour. The
locations of the monitoring points are shownHkigure6.8.

Figure6.8 LEA wateand shellfish fleshuality monitoring points within Brancaster Harbour.

A timeseries from seawater quality monitoring at two locations, one taken at high water
near the coastline, and one taken at low water in the middle of the harbour, is shown in
Figure6.9. This figure indicates that generalty coliconcentrations in the sea water are
quite low, but that samples collected at low water have returned higher concentratiois of
colithan those collected at high water
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