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EXECUTIVBUMMARY

Faecal contamination in shellfish waters poses a significant public health risk, particularly for filter
feeding bivalve molluscs such as oysters and mussels, which can accumulate harmful bacteria and
increase the risk of foodborne illness. To mitigatestneisks, EU Regulation 2019/627 mandates that

a Sanitary Survey be conducted before classifying a shellfish production or relay area.

In line with the regulationAqualicensewas contracted by the SedFisheries Protection Authority
(SFPAIo carry out asanitarysurveyfor Inner Kenmare BayKenmare Bay, Co. Kerry

This survey supports the classification of Padifisters Magallanagigas, Blue musselsMytilus
edulig, Manila ClamRuditapes philippinarujrand European flat oysteistrea edlis)for commercial
harvest and includes the following key components:

1 A deskbased assessment of potential faecal contamination sources using a Geatioay;,
Receptor ($-R) model;

1 Afieldbased shoreline survey conducted by SFPA officers to confirm known risks and identify
additional sources;

1 A bacteriological survey of selected inflows and runoff points;

1 A recommendation on the extent of the production area (geographic delineation) based on
hydrodynamics, catchment influence, and aquaculture activity;

1 A revised official control sampling plan for the Representative Monitoring Points (RMPs)
within the classified area; and Development of a spesjgecific sampling plan in line with EU
and SFPA requirements to support the classificatioBlaé musselsEuropean flat oysters,
Manila clam and seview (and update where necessary) Racific oysters.

The deskbased study employed a SourBathwayReceptor(SP-R)model to assess contamination

risks withinlnner Kenmare BayThisapproach allowed for the identification of potential pollution
sourcestheir transport pathwaygthe defined"Contributing Catchmet A y Of dzR&iRs amdr & dzo
numerous river networks draining into the bay) acidculationpatternswithin the Bivalve Mollusc
Production Area (BMPAAaccounting forseasonality and microbial loads. Each key steg findings

of the SP-R model is outlined below.

1. Thestep in the destbased study was to characterise the Bivalve Mollusc Production Area
(BMPA), i.e. the receptor. The BMPA spans approximately 20.79 kmz2 witlin Kenmare
Bay, CoKerry It supports licensed trestle oyster plots along theer Kenmare Bapreshore
and mussel and oyster culture of Dromquinna, all four licences fall under SFPA classification
for Pacific oyster European flat oyster, Blue mussel and Manilla clam

2. Thedeskbased study examined the movement of pollutants, hydrological pathways to, and
hydrodynamics within the production area. It also assessed the influence of weather patterns
on hydrography and hydrodynamics.
The findings indicate that the primary source of freshwater inflow, and consequently potential
contamination, is via Roughty River to the northeast. Areas of greatest groundwater
vulnerability were identified along the Roughgysheen river sections andtime Banawn and
Df ytSS 26yt yRa ¢ K&NBNFIOESINS P8z v NI ohvi AR
intensive agriculture and septic tank clusters.
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Hydrodynamically, the estuary is tidally dominated (spring rarg@4m; neap ~1.2m) with
peak channel currents of 6@.6m st and flushing times of-B days; weaker flows (<0.1nt)s

and longer residence times over intertidal flats, favouring pollutant retention during neap
tides. Seasonal variations in surface water-affwere also noted, with heavy rainfall events

in summer and winter likely to influence microbial loads entetheggbay.

3. An Inventory of the potential pollutants was compiled, identifyinkey sources including
municipal wastewater treatment (Kenmare UWWTR)despread domestic septic tanks
diffuse agriculturabctivities (slurry spreading antivestockgrazing particularly sheep and
cattle), industrial operations, tourism related facilities and wildlife. Seasonal peaks in
agricultural contamination and tourism activities were noted as significant contributors.

The overallSP-R model determined that the key area of concern for organic pollutants is the inner
estuary between the FinnikRoughty confluence and tHener Kenmare Bashoreline where high

risk Zone 1 rivers, extreme groundwater vulnerability , dense sefatik usage and the UWWTP
outfall converge within 1knof shellfish trestles; secondappncernexists at smaller river mouths and
nearshore campsites along the norther bagrgin

A shoreline survey was conducted by the SFPA to confirm the findings of thbateskstudy, and to
identify any additional sources of contaminatightotal of 31 observations were recorded during the
shoreline surveyincluding inflows, runoff sites, and previously unidentified discharge points from
local businessedNotable contamination indicators included visible algae growth and runoff evidence
at several locations particularly nebmer Kenmare Bagutfall (ID7).

Bacteriological samplesere collected from all 31 shoreline observation points, during dry weather
conditions, and a neap tidal cycle. This may have influenced the concentration and detectability of
contaminants. Sampling targeted known and suspected discharge points, freshiwiidevs and
areas with visible signs of potential contamination.

To assess the microbiological water quality and identify sources posing a risk to shellfish safety the
analysis focused dascherichiaoli(E. colip key indicator of faecal contamination. The results yielded

a range ofE. coliconcentrations, with elevated levels near major inflows, as well as sites proximal to
septic tank clusters and stormwater discharges. The highest levels were observed at locations with
visible algae growth and evidence of surface runoff, validating therehfons made during the
shoreline survey. Conversely the majority of sites showed low or undetectable levels, highlighting
spatial variability and the influence of local hydrodynamics. These findings were instrumental in
refining the BMPA boundary and determining the placemenhefRepresentative Monitoring Points
(RMPs) to ensure accurate and protective classification of shellfish waters.

Considering the findings of the debksed studySection2.8), shoreline survey and bacteriological
sampling, it is recommended th#te BMPAboundary be refined to better represent contamination
risks and hydrodynamic connectivity

Speciesspecific Representative Monitoring Points (RMPs) have been designated to effectively
monitor and manage microbiological quality, reflecting the identified contamination risks, Sampling
plans have been established for Pacific oyster, Blue mussafs|avtlam and European flat oysters.

In conclusion, a sanitary survey has been completed following EU Regulation 2019/627. Based on the
deskbased study, shoreline survey, and bacteriological monitoring, species specific RMPs were
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identified. Speciespecific sampling plans were developed for timer Kenmare BapBMPA's
microbiological monitoring programme, which will inform the annual review of classifications.
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1 INTRODUCTION

Thepresence of faecal contamination in the marine environment can result in the accumulation of
harmful microorganisms in shellfish, posing a public health risk. Bivalve molluscs such as oysters,
mussels, and clams are filter feeders, meaning they draw irpeowess large volumes of water, which

can lead to the concentration of microbial contaminarEscherichia colE. colj is a key indicator
organism used to assess faecal contamination, as its presence suggests potential pollution from
human or animbwaste. If such contamination includes pathogenic bacteria or viruses, it can increase
the risk of foodborne illness for consumers.

To mitigate these risks, the European Union has established a regulatory framework governing the
classification and monitoring of shellfish production and relaying areas. EU Regulation 2019/627
outlines the requirements for sanitary surveys. Article 5éhefRegulation mandates that competent
authorities (i.e. the SFPA in an Irish context) conduct a sanitary survey before classifying a production
or relaying area. This survey must include

a) an inventory of the sources of pollution of human or animal origin likely to be a source of
contamination for the production area,;

b) an examination of the quantities of organic pollutants released during the different periods of the
year, according to the seasonal variations of human and animal populations in the catchment
area, rainfall readings, wast@ater treatment, etc.; and

c) determination of the characteristics of the circulation of pollutants by virtue of current patterns,
bathymetry and the tidal cycle in the production area.

Furthermore, under the SFPA Code of PractBEPA, 2020)a sanitary survey may includeur
elements:

A deskbased study to identify pollution sources

A shoreline survey to confirm initial findings of the désised study
A bacteriological survey

4. Data assessment

wn e

Inaddition, ongoing monitoring is required under Article 57, ensuring that sampling programmes are
informed by sanitary surveys and designed to produce representative data on water quality and
potential contamination risks. Article 58 further stipulates thathorities must establish procedures

to ensure that both sanitary surveys and monitoring programmes accurately reflect the conditions
within shellfish production areas.

Inner Kenmare BaBMPA (which forms part of the Kenmare River classified production areas) has
previouslybeen classified as a Bivalve Mollusc Production Area (BMPA). However, a sanitary survey
has not previously been produced. Therefore, this report will examine all potential sources of faecal
contamination, pathways, circulation and seasonal variationd) wiéinsideration of the areas rural.
context. The report aims to inform classification decisions and provide the necessary evidence for
effective monitoring in line with Ekégulatoryrequirements.
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2 DESKBASELBIUDY

2.1 INTRODUCTION TO THENERAAREA

Inner Kenmare BaydMPAIis a sheltered inlet located within the Kenmare estuary on Irelands
southwest coast covering approximately 20.792%kfhe area has predominantly gently sloping
bathymetry, being relatively shallow while gradually deepening toward the main channel of the
estuary. The area is influenced by satiirnal tidal flows, with gentle to moderate tidal streams that

follow the broader tidal exchange of the estuary. These conditions support diverse habitats including

a mix of rocky shores, mudfiad ' yR &l f GYFI NBK KFoAGlFGas O2ydNR O dzi

No other forms of aquaculture, aside from shellfish, are present within the sanitary survelFayese
2-1). This will be characterised in further detail in the subsequent section.

Commercial inshore fishing targets include lobstdorharus gammarys crab Cancer pagurys
Nephrops Nephrops norvegicysind shrimgCaridea sp.(Marine Institute, 2025a).

2.2 (HARACTERISATION OFPRGDUCTIONAREA

Key characteristics of the productianea are outlined iTable2-1.

Table2-1. Characterisation of the production area.

QRITERIA DESCRIPTION

Location and extent This Bivalve Mollusc Production Area (BMPA) is wit
Inner Kenmare BayCo Kerry. It covers an area of c.
20.79 k.

LicencedBivalve species Blue musselMytilus eduli$, European Oystefstrea

edulig, Pacific oysterNlagallana gigagand Manila
Clam Ruditapes philippinaruin

Aquaculture or wild stocks There are currently four active shellfish licenses in {
area T06/179B and T06/295A for Pacific Oyster
(Magallanagigag, T06/201 for Pacific oysters and
Manila clam(Ruditapes philippinaruipand T06/388A
for Pacific oyster, European flat oyst@strea edulis
and Blue MusseMytilus eduli3.

Seasonality of harvest Shellfish may be harvested yeaund in accordance
with market demand.

Growth and harvesting techniques Pacific Oyster
Bags and trestles
Blue Mussels

Currently no mussel production however there are
plans to produce mussels similarly to oysters in bag
on trestles

Any conservation controls (e.g. closed season) | No conservation controls are employed.
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QRITERIA ‘ DESCRIPTION

Existing classification data At the time of writing theannual classification is Clas
Bfor Pacific oysters

Marine InstituteNorovirusdata update The available data indicates that the production are
impacted by a MODERATEvel of norovirus
contamination with a LOW degree of certainty.

Moderate level of contaminatioq Concentrations
regularly above the limit of quantification of th
method (100 norovirus genome copies per gram) g
generally not exceeding 1000 norovirus genome coy
per gram during the highisk winter periodt

INorovirus concentrations are measured in viral genome copies per gram of oyster digestive tissue (cpg).
Moderate contamination ranges from 1@M00cpg, with outbreaks typically linked with levels above 1000cpg.
Concentrations exceeding 2000cpg indicate stabhtial risk of illness. The risk between 20W00cpg is
uncertain. Concentrations of less than 150cpg are rarely associated with disease outbreaks. The low degree of
certainty refers to current technical challenges which mean that detecting low levelsrofirus present a
significant degree of uncertainty of measurement. 200cpg currently represents the limit of consistent reliable

guantitativedetection (FSAI, 2013)
6 CQUALICENSE
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Figure2-1 Location of aquaculture licences within the BMPA.
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2.3 BIVALVIMOLLUSERODUCTIOAREADELINEATIORROCESS

Theprocess for defining a Bivalve Mollusc Production Area (BMPA) boundary is that the SFPA proposes
the BMPA boundary by assessing the maximum area suitable for aquaculture that can be effectively
covered by a localised sanitary survey. This is done in ¢atisalwith key stakeholders involved in
aquaculture development and licensing, such as BIM, industry representatives, and the Department
of Agriculture, Food and the Marine (DAFM).

The boundary is then finalised based on the outcomes of the sanitary survey, specifically regarding
the area that can be reliably represented by the designated Representative Monitoring Point(s)
(RMPs).

2.4 ASSESSMEMETHODOLOGY

Thedeskbased study will follow SFPA guidelines (COP SHO01) and align with EU Regulation 627/2019,
Article 56. It forms the first part of the sanitary survey, informing the shoreline and bacteriological
surveys (if required).

Using a SourcPathwayReceptor ($-R) model to determine and describe the flow of possible
environmental pollutants from a source, through different pathways to the potential receptor, the
study ensures a focused assessment by identifying contaminasiks. r

This assessment applies thePR model to evaluate the ecological risk associated with faecal
contamination within the BMPA.e. the receptor).

1 Source:
Faecal contaminants originate from identifiable inputs including agricultural runoff,
wastewater treatment plant effluents, combined sewer overflows, and diffuse urban or
wildlife sources. These inputs introduce microbiological pollutants such as E. coli, enteric
viruses, and protozoan cysts into the aquativironment.

1 Pathway:
Contaminantsare transported via hydrological and tidal processes, surface water flows, and
stormwater conveyance systems. Transport dynamics are influenced by rainfall events, land
use, catchment topography, and the retention or resuspension of faecal material in
sediments. Temporal variation is considered to identify peak contaminatimielows.

1 Receptor:
Shellfishspecies, particularly filter feeders, accumulate faecal contaminants present in the
water column. These organisms serve as biological indicators and direct receptors of microbial
loading.

If any element (source, pathway, receptor) is absent, no impact occurs, allowing targeted evaluation
for the productionarea.

Key SP-R components are indicated kigure2-2.
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1
——

wildlife

Source: Contaminant activities/land uses within the catchment, considering
SO urce- Pathway- Rece pto r seasonality and microbial load (Article 56, Parts a & b).
Pathway: Connectivity between source and production area, and circulation within
M o d el fo r th e D es k- Base d 0 the production area. Influenced by hydrology and weather (Article 56, Part c),
Stu d y Q Receptor: The Bivalve Mollusc Production Area.

including seasonal variations.
Figure2-2 Key elements to be considered in this DRaked Study under thePsR Model.




2.4.1 CONTRIBUTINGATCHMENT

Asi KS NBOSLIi2NJ KIFa 0SSy RSTAYSR lFa GKS .at! X G2 |aa
defined. These are the areas from which there is a pathway from potential sources to the production area.

I OFGOKYSYl A& RSFAYSR Fa aly IINBF 2F fFyR GKFEG RNX
further identifies catchments and sutatchments for the purposes of Water Framework Directive (WFD) monitoring;

however, these are at22 f I NBS | a0l 8 F2NJ 0KS LlddzN1X}asSa 27F | &
/| FGOKYSyilié¢ KIFIa 6SSy Ftft20FG§SR a2t Ste F2N 4KS LlzNLI2 a
by identifying all river networks (EPA, 2022)iethenter the BMPA. Subsequently, to account for land draining into

these river networks, the EPA river sbiasin (EPA, 2022), through which each river flows, is also included in the
contributing catchmen{EPA, 2022)

The identified contributing catchment covers an area of 396.88amd contains 17 subasins. The defined
contributing catchment is identifiesh Figure2-3.
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2.5 (HARACTERISTICS OF CIRCULATION OF POLLUTANTS

Priorto identifying pollution sources and their seasonality, an examination of pollutant circulation in
the production area will be conducted. This will provide a foundation for detailed analysis of pathways
in subsequent sections of this deBlsed study. Thisection examines the movement of pollutants
and explores hydrological pathways to, and hydrodynamics within, the production area. It also
considers weather patterns, which may have seasonal influences on hydrographydxndynamics.

2.5.1 FRESHWATHRFLOWS

Thecontributing catchment consists of 17 sbhsins, 41 catchment inflow points, 31 BMPA inflow
points and four primary watercourses including the Roughty, Sheen, Finnihy and Blackwater rivers.
These watercourses have been categorised based on their pointslaf to the production area
(Table2-2). Assessinghese inflows is the first step in understanding the entry of pollutants and lays
the foundation for further examination of pollutamirculation.

Fivehydrometric gauges are present within the contributing catchment including along the Roughty
river, Sheen River, Finnihy River Dromoghty River and the smaller Kealnagower (Lissaniska) Stream.
The Roughty River entering the estuary at the head of the KemiBay, is the principal freshwater

inflow due to its extensive subtatchment, larger tributary network and consistent yeaound
discharge. While diurnal tidal influence is present throughout the estuarine system, the Roughty
contributes a sustainedolume of lowsalinity freshwater, playing a significant role in the bays
hydrodynamic and ecological conditions (EPA, 2(&dre2-4).

The RoughtyRiver is the primary freshwater contributor to the BMPA, draining a large upland
catchment of approximately 202 Knmorth of Kenmare(Figure2-4). It receives input from several
tributaries, including the Slaheny river and provides a consistentrgeard flow, monitored by an

EPA hydrometric station at Dromagorteen Bridge (Station 21011). The Sheen River is the second
largest inflow, originating ithe Caha mountains and entering the estuary at Sheen Falls to the east
of Kenmare. It is a spate river with high flow variability and is monitored at Sheen Falls (Station 21010).
The Finnihy river, which flows through Kenmare town and discharges jusofvibe Roughty has a
smaller catchment and contributes a modest but steady base flow. The Blackwater River, though
outside the immediate BMPA boundary, enters the estuary to the west and may influence water
quality under certain tidal conditions; it has significant upland catchment but is not currently
monitored by a nearby EPA gauge.

The Water Framework Directive (WFD) aims to protect and enhance the quality of rivers, lakes,
transitional waters, coastal waters, and groundwater. WFD monitoring assesses biological,
physicochemical, and hydmmorphological parameters to determine watentp status. While not all

WFD parameters are directly relevant to sanitary surveys, some, such as the assessment of nutrients
(nitrogen and phosphorus) and dissolved oxygen, serve as key indicators of organic pollution, including
faecal contamination. WFD amitoring also identifies pressures on water quality, such as nutrient
enrichment, wastewater discharges, and diffuse pollution, which are further explor8dation2.6

to assess their relevan@spollutant sources

TheWFD status of the River Roughty 2061 H M0 | YR (KS { KSSYy wAGSNI A& ¢
F2N) GKS CAYYAKE NAODSNI g6KAOK A& OflaairifFASR a daa
GD22R£D ¢KAA ogAff 0 SecheHido=pécSoRindiviglal poluNdd soRréed. | A £ Ay
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Table2-2. Locations of freshwater inflow to the production area.
RVERUBBASIEPACODE

QoDE

RVERNAME(EPACODE

WFD STATUS AT
INFLOWPOINT

1 Feorus Ead€d10 (E_SW_21F1608%0 Lohart 21 (21L68) Good
2 Unnamed River Good
3 Unnamed River Good
4 Lohart 21 (21L48) Good
5 Feoramore (21F18) Good
2 Unnamed Tributaries
6 Unnamed River Good
7 Unnamed River Good
Unnamed Tributay
8 Feorus East (21F16) Good
Feorus West (21F23)
Muckera (21M26)
3 Unnamed Rivers
9 West Feorus (21W08) Good
10 East Feorus (21E26) Good
2 Unnamed Rivers
11 Drumoghty010 (E_SW_21D040490 Drumoghty (21D04) Good
All associatedivers within the
Drumoghty 010 subbasin
12 Sheen 030IE_SW_21S0107pP0 Unnamed River High
13 Killaha East (21K39) High
Unnamed Tributary
14 Unnamed River High
Tributary Mucksna (21M32)
2 Unnamed Tributaries
15 Unnamed River High
16 Unnamed River High
3 Unnamed Tributaries
17 Sheen 010IE_SW_21S0100) Sheen 21S0) High
Sheen 0201E_SW_21S0600) All associated tributariewithin
Sheen 030IE_SW_21S0107p0 the Sheen 010, 020 and 0aad
Coomeelan Stream 01| the Coomeelan Stream 01
(IE_SW_21C1402p0 subbasins
18 Roughty010 (E_SW_21R0100p0 Roughty() High
Roughty020 (E_SW_21R01G0) All  associated rivers an
Roughty030 (E_SW_21R0160) tributaries  within  the 8
Roughty040 (E_SW_21R0103p0 subbasins
Owbeg010 (E_SW_2100202Dp0
Owbeg @0 (E_SW_2100205)0
Cleady 010lE_SW_21C0203p0
Slaheny 010lE_SW_21S0203D0
19 Roughty040 (E_SW_21R010350 Gortagass41G64 High
20 Gortalinny North 1G86§ High
21 Finnihy010 (E_SW_21F0102p0 Finnihy(21F02) Moderate
Finnihy020 (E_SW_21F0%010) All associated Tributaries withi
the Finnihy 010 and 02
subbasins
22 Rossacoosan®10(IE_SW_21R130950 | Gortamullin (21G57) Good
Tributary East Claddanun
(21E13
Tributary Tubbrid (21T20)
23 Letter 21 (21129 Good
13 CQUALICENSE




GODE  RVER3UBBASIEPACODE RVERNAME(EPACODE WFD STATUS A

INFLOWPOINT

Tributary Reen 21 (21R16)
Tributary West Claddanureg

(21W04)

Tributary Dunkerron (21D88)
24 Assroe(21A49 Good
25 Rossacoosane (21R13) Good

Tributary Lack&1 (21LL30)
Tributary Greenane 21 (21G50
5 Unnamed Tributaries

26 Unnamed River Good
27 Unnamed River Good
28 Unnamed River Good
29 Unnamed River Good
30 East CappanacugBlE1) Good
3 Unnamed Tributaries
31 West Cappanacus21W18 Good
32 Holy Well Capparo@1HO07% Good
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Figure2-4.Riverine inputs to the production area.
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2.5.1.1 GEOLOGY ANBROUNDWATER
Themovement of microbial pollutants, such Bscoliwithin a catchment is influenced
by the underlying geology. Groundwater plays a role in contaminant transport, as
pollutants can infiltrate through soil and bedrock, entering the marine environment.
Understanding the geological features, particularlywdwater vulnerability, helps
assess how contaminants may disper§ection2.6 will provide further detail on
groundwater in relation to individual pollutiospurces.

Pollutantscan enter the marine environment via groundwater through two primary
pathways. The first is via surface water, where groundwater inflow contributes to
rivers, lakes, and other surface waters that eventually discharge into the marine
environment. The seconplthway is direct submarine groundwater discharge, where
groundwater seeps directly into the sea from the seabed, including the intertidal zone
(ArévaloMartinezet al., 2023)

The contributing catchment overlies 4 groundwater bodie®allinhassig West",
"Beara Sneem", "Cahersiveen and "Kenmare". These groundwater bodies were all
classified as having "Good" WFD status respectively from-2026 (EPA, 2023).

An analysis of groundwater vulnerability (GSI, 2021) within the contributing catchment

NEOSFta GKFd dpnotd: YR chpdhpy:: 2F GKS O2y i NRKOG
YSIENI { dzNF I OS 2N YINBER(G¢ | YR (Fgd26)NBessS ¢ @dz2f y SNI 6
areas, in addition to areas of elevated vulnerability in the central portion of the

contributing catchment, pose the highest risk for pollutant infiltration via

groundwater, particularly where they intersect with surface watathways.
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Figure2-5. Groundwater vulnerability of theontributing catchment.
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2.5.1.2 HYDRODYNAMICS

Hydrodynamicmodelling (Marine Institute ROMS model, MIKE 21, TELEMAC) charachenises
Kenmare BadMPA(and upper Kenmare River) as tidally dominated, experiencing-deimal tidal
ranges of ~3tm and peak surface currents of @46m st (Marine Institute, 2024). Freshwater inputs
from the Roughty and Sheen rivers periodically induce stratification, forming a seawkrging
surface layer and weaker landward bottom currents, leading to flushing times of approximeiely 2
days, dependingn tidal @nditions (Marine Institute, 2024). Intertidal flats exhibit low current speeds
(<0.1m &), promoting particle retention while the Roughty Rive significantly influences salinity
gradients during high discharge eve(EPA, 2024c)

2.5.1.3 BATHYMETRY

Bathymetrywas assessed through Admiralty Map 2495. The eastern section of BMPA (east of Kenmare
village beyond the bridge) features a large intertidal mudflat zZ@ngure2-6). As the section extends

out into Inner Kenmare BagMPAit remains relatively shallow gradually increasing in depth from 0.2
15.5m at River Blackwater estuary (westerly most boundary oBtA)

2.5.1.4 TIDAUNFLUENCE

Hydrodynamiamodelling (Marine Institute ROMS, MIKE 21, TELEMAC) indicates that the predicted
tidal ranges in thénner Kenmare BaBMPAare approximately 3.54m during spring tides and ~1.5

2m during neap tides (Marine Institute, 2024hese large tidal ranges generate vigorous bi
directional tidal flows, predominantly aligned eagést along the main channel axis, enhancing water
exchanges and flushing across the estuary, particularly during spring tides. Shallow intertidal and
margind areas, includig mudflats and saltmarsh zones, experience substantial inundation during
spring tides, facilitating periodic refreshing and reducing pollutant accumulation: however, during
neap tides, limited water exchange may increase contaminant retention in periphsrak(EPA,
2024c)

2.5.1.5 TEMPERATURE ASELINITY

Nodata is available for temperature and salinity modelling withimer Kenmare BagMPA However,

this absence does not undermine the determinations made in this sanitary survey, as there is an
abundance of data on tides and currents. Given the significant freshwater input, particularly from the
Roughty River, salinity and temperature arepested to fluctuate throughout the tidal cycle,
consistent with findings from other sanitasyrveyshat have reported consistently low variability in

E. coli readings

2.5.1.6 QURRENPATTERNS

Hydrodynamicmodelling (Marine Institute ROMS, MIKE 21 and TELEMAC) indicates that the tidal
circulation in thelnner Kenmare BaBMPAarea follows a clear eastest pattern during both flood

and ebb tides. Flood tides predominantly move eastwards, pushing marine water into the estuary and
inundating shallow intertidal areas, whilst ebb tides reverse this direction, transporting freshwat
(from the various inputs) westwards to the Atlantic. Strongest tidal currents, reaching velocities of
approximately 0.4).6 ms?, occur along the central, deeper channels, particularly where the estuary
narrows, while the weaker currents (<0.1 B®ccur in the sheltered intertidal flats and peripheral
SYolreyYSyiQas LINRPY2UGAY3 L2aairotsS LINIAOES NBGSY
currents closely follow the estuaries bathymetric contours and narrowing features, enhancing local
velocty and scouring potential at constricted points, but leading to weaker flows and sediment

accumulation in the broader, shalloweones
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2.5.2 WEATHER

Weather patterns significantly influence the transport of organic pollutants. The nearest synoptic
weather station to the production area is Valentia observatory, located c. 35.70 km NW. Data from
this station from April 2015 to April 2025 inclusive (Met Eired?0®5a, 2025b) have been used to
infer weather patterns and seasonality influencing pollutant circulation within the produetiea.

2.5.2.1 WIND ANDNAVES

Theprevailing wind direction ifom the west (~15.81s?), accounting fo25% of all wind¢Figure2-7).

The next strongest sector is soutfest (SW) with a maximum mean of ~15.5'xiBhere is a seasonal
prevalence with winter having the strongest and most persistent flow, dominated by t8&WWinds
and higher overall mean speed (~H8%). Spring and autumn retain a-8/bias but with slightly lower
wind speed means (~4468 ms'), with southerly blasts more common in autumn. Summer remains
westerlyled yet is the gentlest wind speeds (~4.3nand displays a broader directional spread,
including occasimal easterlies. For further details refer Appendix 1

Wavesand currents play a crucial role in hydrographic conditions. Of relevance to sanitary surveys,
wind-driven waves facilitate sediment resuspension and transg@reen and Coco, 201Zhese
waves are primarily generated by local prevailing winds and travel in the direction of those winds.
Their characteristics are influenced by factors such as wind speed, duration, an@fetoiy, 1999)

Seasonal Wind Roses

Spring Summer
N N

mean = 4.65 mean = 4.27
calm = 0% % calm = 0%
N-W

s 3
Autumn Winter
N N

mean = 4.81 mean = 5.88
calm = 0% calm = 0%
N-W N-W

Frequency of counts by wind direction (%) (speed in ms-1)
Otod 4to8 WEN 8tol2 NN 12tol6 HEE 16t020

Figure2-7. Seasonal wind rosder Valentia observatoryMay 2015 toApril 2025 inclusive).
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Wave conditions in the upper Kenmare Estuary, inclutfingr Kenmare BagMPAare dominated by
locally generated windea as oceanic swell is greatly reduced by the inlets long (Kenmare Bay is a 50
km long inlet) and narrow geometry. SWAN modelling for the bay shows that significant wave heights
inside Inner Kenmare BaBMPAseldom exceed 0.5m even during storm events (Marine Institute
2023). Wave climate is therefore wirsga driven winter \ASW winds both the most frequent and
fastest (mean peak ~15.81) blowing parallel to the bays easest orientation create shorperiod

waves (Tp <4s) of 0-8.5m, capable of resuspending fine sediments from intertidal flats and delta
regions during storm events.

Seasonally, wave induced sediment resuspension is highest from November to March, coinciding with
stronger winds and larger tidal ranges. During the relatively calmer summer periods, reduced wind
speeds and lower wave energy facilitate sediment settliagucing microbial redistributiorisks.

2.5.2.2 PRECIPITATION

Heavyrainfall can lead to surface runoff, transporting organic pollutants from-lsaged sources,
such as farms and wastewater overflows, into surface water bodies and potentially to the production
area. Monthly rainfall is lowest in late spring (April) to fwenmer months (May to July), peaking in
autumn through winter(

Figure2-8).

300 -

250 A

]
o
o

150 A

Mean Percipitation (mm)

=
o
o

50 4

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Figure2-8. Mean monthly precipitation (= 1 standard deviation)/alentia observatoryMay 2015 to April 2025
inclusive)

Heavy rainfall during the spring and summer can result in increased faecal loadings, largely due to
higher livestock stocking densities and the accumulation of faecal matter over the summer months.

21 G}UAUCENSE



Therefore, the influence of precipitation on circulation of pollutants will be further discussaekion
2.6as relevant for each source of contamination.

2.5.3 SUMMARY OF THEHARACTERISTICSIREULATION GBLLUTANTS
For clarity at this stage of the Sanitary Survey, a brief overview of the findings of this section of the
report will be providedKey characteristics identified include:

1 Freshwaterinflows: The Roughty River is the primary freshwater inflow sourckrer
Kenmare BaBMPA with secondary inputs from the Sheen and Finnihy rivers, all three rivers
run through Zone 1 highisk strips before entering the bay, making them main conduits for
land-derived pollutants.

 Groundwater:! NBI & YI LILISR I & -ataSIENFNBOGSS ¢ -rnthdly @olg @A £ A G ¢
the Roughty Sheen riverbanks, eastern Glanlee and sections of thevBamand Kilgaran
overlap farmed land and clusters of septank- reliant dwellings, presenting the greatest risk
of contaminant infiltration to groundwater and subsequent river baseflow.

1 Hydrodynamics:Semidiurnal tides of ~3.5 4m (spring) and 1.52m (neap) generate peak
currents of 0.40.6 ms'in the main channel but <0.1 msver shallow intertidal flats, leading
to localised retention of contaminants in sheltered areas in the northeasterly sections of the
bay during neap conditions. Modelled flushing times vary from ~2 days (spring tides, high river
flow) to ~5 days (neapdes) allowing episodic bu#ap of pollutants when exchange is
weakest.

1 Weather: Sediment resuspension and movement of contaminants (within surface waters)
may occur during the stronger south easterly winds. Heavy rainfall may influence the
seasonality of the surface water rwif particularly during the summer and winter seasons.

Thesefactors collectively affect the entry, movement, and dispersion of pollutants in the production
area, with further details on individual pollution sources to be discussed in subsesg&itns

2.6 INVENTORY GBLLUTIOSOURCES ANBEASONAYARIATIONS GBLLUTANTS

An inventory will be compiled detailingpotential pollution sources of human and animal origin,
focusing solely on those containing faecal matter. All identified sources within the contributing
catchment(Figure2-4) will be assessedsing the S-R mode] considering seasonal variations where
relevant. This assessment complies with Part 1a and 1b of Article 56 of Commission Implementing
Regulation (EU) 2019/648eeSectionl for details).

2.6.1 SEWAGHISCHARGES

This section examines sewage discharges from human sources, primarily Urban Wastewater
Treatment Plants (UWWTPSs) and septic tanks. Contamination risk is influenced by factors such as
location, size, treatment level, and discharge frequency. The following Bedfiil provide a detailed
analysis of all identified discharges within the contribuiagchment.

2.6.1.1 URBANNASTEWATERREATMENRLANTS
Urban Waste Water Treatment Plants (UWWTPSs) are linked to various discharges, primarily the
continuous release of treated and untreated sewage. They also produce intermittent discharges,
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including rainfaldependent releases via combined sewer overflows (CSOs) and stormwater
overflows, as well as emergency discharges under exceptional circumstances.

Following examination of EPA data (EPA, 20R&xe are two UWWTPsvithin the contributing
catchment Atotal of 1 UWWTPs exist serving a Population Equivalent (PE) of less than 500. A total of
1 UWWTPs serving a population equivalent of greater than 500 are présenimare WWTRand

these are further elaborated on iFable2-3. Of note the Kenmare WWTP is ungeingupgrade works

for an outdated and previously overloaded systewhich willincrease capacity at the site, aiid
improving water quality and ensurenvironmental compliance with National and EU regulations
related to the treatment of wastewater.

2.6.1.2 SEPTIGANKSANDOTHEREWERAGE TYPES

Ireland has nearly half a million DomestiastewaterTreatment Systems (DWWTSSs), primarily septic
tanks(EPA, 2021)n 2023, 45% of these systems failed inspection, posing risks to household drinking
water and thewider environment, including surface and groundwat&he EPA categorises DWWTS
risk zones as follows:

1 Zone 1: Higher risk to surface waters.
1 Zone 2: Higher risk to household wells.
9 Zone 3: Lower risk areas.

Currently, no comprehensive database exists for DWWTS localibasefore, this section relies on
Census 2022 smadlea statistic{CSO, 2023cTable2-3 and Figure2-9 present the percentage of
each small area overlapping the contributing catchment and its populat#orsity. Therefore this
section relies orCensus 2022 smadrea statistic§CSO, 2023cJ able2-3 and Figure2-9 present the
percentage of each small area overlapping the contributing catchment and its population density.

Table 2-3. Statistics for Small Areas overlapping the contributing catchment and corresponding population
density(CSO, 2023c)

L CONTRIBUTINGATCHMENT POPULATIORENSIT{PEOPLE PER
OVERLAP KMP)
A047008001 <1% 5
A047047001 <1% 4
A047048001 <1% 7
A047160003 <1% 24
A047160004/A047160006 <1% 0
A047167001 1.8% 10
A047167002 <1% 15
A047187005 <1% 13
A047187006/A047187001 <1% 0
A047296002 <1% 9
A077026001 >99% 4
A077038001 >99% 7
A077038002 >99% 20
A077052001 <1% 2
A077053001 <1% 13
A077061001/A077061003 64.5% 0
A077061002/A077061006 61.7% 0
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CONTRIBUTINGATCHMENT POPULATIORENSIT{PEOPLE PER

SVALLAREADODE OVERLAP kD)
A077061004 58.9% 7
A077061005 >99% 89
A077070001 98.9% 32
AQ077070002/A077070003 24.2% 0
A077077001 11.4% 6
A077077002 <1% 10
A077079001 >99% 3
A077080001 >99% 4
A077081002 <1% 4
A077084001 46.7% 5
A077084002 98.2% 26
A077089001 >99% 9
A077089002 >99% 2149
A077089003 >99% 1197
A077089004 >99% 3234
A077089005/A077089007 >99% 0
A077089006 >99% 1351
A077089008 >99% 69
A077089009 >99% 1944
A077089010 82.2% 12
A077089011 >99% 2168
A077089012 >99% 2686
A077089013 >99% 1158
A077089014 >99% 1158
A077089015 >99% 608
A077089016 >99% 1895
A077089017 >99% 1415
A077089018 85.9% 26
A077097001 76.2% 5
A077097002/A077097004 98.0% 0
A077097003/A077097005 >99% 0
A077141001 <1% 2
A077149001/A077149002 77.9% 0

Seweragdype estimates were also obtained from Census 2022 data (CSO, 2023c). These figures are
presented as percentages for entire small areas, as individual data for overlapping catchments would
not be representativéFigure2-10), (small areas do not directly align with the contributing catchment
see(Table2-3).
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Figure2-9. SmallAreasoverlapping theContributing Catchment
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Sewerage Type Percentage Estimates for Small Areas
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Figure2-10. Percentage estimates of sewerage types for permanent private households according to the 2022 census

26



Themajority of the contributing catchment falls within Zone 3 (Lower r{@BA, 2021)Figure2-11)
shows that, aside from the extensive Zone 3 (lower risk) area that dominates the contributing
catchment, two smaller belts of higher vulnerability are present: a continuous Zone 1 trip following the
Rivers Roughty, Sheen and Finnihy valley$nter Kenmare BaMPAand several small Zone 2
polygons around he more densely populated areas on the fringes of Kenmare and Kilgarvan.

These higherrisk zones coincide with the only locations where population density exceeds 30 people
per kn? (Table2-3) and where the Census 2022 data indicates that >70% of households rely on individual
septic tanks or other domestic waste water treatment systems (CS 2BRxe2-11).

As the catchment is largely rural and unsewered, Kenmare is the only area served by a murteipal

Waste Water Treatment PlanUWWTR- the functioning of these oisite systems is the principal
sanitary risk in Zones 1 and 2, whereas the remaining Zone 3 lands pose comparatively low risk (EPA,
2021)

Surface water hydrology also plays a crucial role in contamination risk. All three main river outflows
Roughty, Sheen and Finnihy, drain directly through Zone 1 high risk areas before dischardimgemnto
Kenmare BaBMPAso any failure of septic tanks or slurmun off in these corridors can be rapidly
conveyed to shellfish waters. Suring wet periods the rivers swift surface flows mobilise contaminants from
the adjoining slopes and Zone 2 pockets near Kenmare and RKifgamhile springtide flushing hen
disperses from them across the bay. Conversely, the expanshe3Zbinterland contributes little risk
because it lies outside the principal drainage axes and has low population density.

Therefore, considering groundwater vulnerability, surface water flows, and population density, the very
narrow Zone 1 corridors along the river valleyparticularly the densely settled fringes just outside
Kenmare represent the most likely location fewsgecontaminated discharges frobWWTSs
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2.6.2 INDUSTRIAEMISSIONS

2.6.2.1 |IEANDIPCLICENSES

TheEPA regulates specific industrial and agricultural activities in Ireland through Industrial Emissions
(IE) licences and Integrated Pollution Control (IPC) licences. While these cover a broad range of
activities, only those relevant to potential faecal camtination from human or animal sources are
considered in this deskased study. The key categories assessed include:

1 Food and Drink

{ Waste

9 Intensive Agriculture (Poultry and Pigs)

9 Other Activities (including wastewater treatment)

A total of one license has been granted within the contributing catchment (EPA, 2024)-®B511
Kilgarvan Pig Unit Ltd, located >5 km northeast of Kenmare, upstream on a tributary Siatieny

river which joins the Roughty River. This licence is under activity class 6.2 (a) intensive agriculture
>3000 production pigéFigure2-12) .

2.6.2.2 SECTIOMDISCHARGES

Section4 Discharge licences, issued under Section 4 of the Local Government (Water Pollution) Act
1977 (as amended in 1990), regulate the discharge of trade and sewage effluent into surface water
and groundwater. These licences set conditions to ensure efflggreated and controlled to protect

the receiving environment.

A total offive Section 4 discharges alisted within the contributing catchment (EPA, 2024B)gure
2-12), though following consultation with the Kerry Co.Co. environmental department tovdyof
which are listed as still active. The two active sitbgch will be characterised and discussed in further
detail are:

I Star Seafoodd.A_Ref We6dsa fish processing plafgrantedin 1993 to be reviewe 2025,
the wash waters from the factory flo@re first passed through catch traps and baskets prior
to discharge to settling tanksvith the screenetbettled effluent then being discharged into
Kenmare bay51.84485N,-9.65049N (61°5021.n Bl,9°3N.m TW)); and

1 F&MHurleyPlant Hire (Schull) L{LA Ref W204A Stone quarry operatoin West Cork and
South Kerrygranted in2019to discharge trade effluent from its quarry egation at Chaer
West Kenmare, Co. Kerry following primary treatment to the Kilpatrick Stream (Tributary of
the Cleady River) at Caher West, Knemare Co, K&tr§9626N;9.534840W51°5346.%N,
9°323.4XW))

2.6.3 LANDUSE

Accordingio Corine (2018), land cover within the contributing catchment is dominated by Peat bogs
(194.9kn, 49.1%)(Figure2-13). Land principally occupied by agriculture, with significant areas of
natural vegetation is the next most dominant land cover type (79%7/@2®.1%). Other land use types

within the contributing catchment areConiferous Fores(27.8kn¥, 7.0%); Moors and heathland
(26.2knt, 6.6%); Pastures (24.2kn6.1%); Transitional woodlarshrub (15.8kry 4.0%); Broad

leaved forest (8.6ki) 2.2%); Mixed forest (7.1Kiyl1.8%) and Sparsely vegetated areas (623kr6%).

Several land cover types cover areas of less than 1%, namely: Natural grasslands; Discontinuous urban
fabric; Sport and leisure facilities; Sea and ocean and Intertidal flats. Of the lamoveover types,
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land principally occupied by agriculture with significant areas of natural vegetation is the most likely
to give rise to faecal contamination in the contributicatchment.
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Figure2-12. Industrial Emissions within the Contributing Catchment
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2.6.3.1 AGRICULTURE

Animals

Faecabproduction andE. coliloads from domestic animals are often comparable to or greater than
those from humangTable2-4) Sheep have the highest daily E. coli load, followed by pigs, cows,
humans, and chickens. Contamination can occur through direct deposition into watercourses or run
off following rainfall, with seasonal patterns influencing agricultural contaminafs®e Section
2.5.2.2. Stocking densities also play a role, with higher faecal contamination typically observed during
summer monthgHunteret al,, 1999)

Table2-4. Estimated faecal production arid. coliloadings of selected domestic animals in comparison with
humans(Jones and White, 1982 as readlaylor (2003)

(FCAS/EC:\I()PRODUCTION AVERAGEUMBERE couG)  DAILYLOAD(E.coL)
Man 150 13 x 1@° 1.9x1®°
Cow 23600 0.23 x 1@° 5.4 x 1@°
Sheep 1130 16 x 1®° 18.1 x 109°
Chicken | 182 1.3 x1@° 0.24 x 10°
Pig 2700 3.3x16° 8.9 x 1@°

Themost comprehensive agricultural data available is derived from 2020 Census of AgrifDbde
2020)with the smallest reporting unit being the Electoral Division (ED). While data are not provided
on chickens or pigs, intensive poultry farms (>40,000 pteesl pig farms requiring licences (>750
sows or >3,000 production pigs) that fall under EPA licensing control are discuSsatian2.6.2.1

Atotal of 22 Electoral Divisions (EDs) overlap with the contributing catch(Ranire2-14). However,

these EDs do not directly correspond to the contributing catchment boundary, requiring an estimation
of the percentage overlaflable2-5) alsopresentsgrazing animatensus data for each ED, including
both total livestock numbers and corrected estimates based on an assumed even distribution of
animals across thED.

Table2-5. Statistics fronthe Censuof Agriculture2020 relating to grazingfarm animals within the Electoral
Divisions overlapping the contributing catchment.

BELECTORAL  PERCENTAGE TOTAL TOTAL TOTAL TOTAL TOTAL
DivISION OVERLAP OF | (CORRECTEL (CORRECTEL (CORRECTEL (CORRECTEL (CORRECTEL
CONTRIBUTIN¢ DAIRYGOWS LIVESTOCK OTHER CATTLE SHEEP
CATCHMENT Cows
Ahil <1% 0 (0) 1714 (9) 369 (2) 1110 (6) 9507 (51)
Banawn 98.9% 0 (0) 1748 (1729)| 241 (238) | 743 (735) 12468
(12334)
Bealanageary | <1% 0 (0) 1166 (5) 268 (1) 928 (4) 5348 (23)
Bealanageary | <1% 0 (0) 1709 (3) 301 (0) 1214 (2) 8642 (14)
Cappagh >99% 0 (0) 1393 (1385) | 493 (490) | 1523 (1514) | 3470 (3450)
Clydagh <1% 0 (0) 1659 (0) 394 (0) 1123 (0) 9478 (0)
2Refers to places for birds e.g. broilers, layers etc.
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B ECTORAL  PERCENTAGE TOTAL TOTAL TOTAL TOTAL TOTAL
DivISION OVERLAP OF | (BORRECTEL (CORRECTEL (CORRECTEL (CORRECTEL (CORRECTEL
QONTRIBUTINt DAIRYGOWS LIVESTOCK OTHER
CATCHMENT

Coolies <1% 0 (0) 732 (1) 104 (0) 676 (0) 2152 (2)
Dawros 62.1% 0 (0) 1131 (702) | 320 (199) | 898 (557) | 5405 (3355)
Dromore 41.1% 0 (0) 318 (131) | 141 (58) 299 (123) | 1114 (457)
Flesk 7.9% 0 (0) 2251 (177) | 383 (30) 2183 (172) | 9040 (711)
Glanlee >99% 0 (0) 1907 (1890) | 328 (325) | 892 (884) | 11759

(11654)
Glanlough >99% 0 (0) 1550 (1550) | 372 (372) | 833 (833) | 9837 (9841)
Glanmore <1% 0 (0) 1523 (2) 176 (0) 394 (0) 12681 (15)
Glengarriff <1% 0 (0) 1345 (2) 417 (1) 1175 (2) 5939 (8)
Gortnatubbrid | 1.3% 0 (0) 1692 (21) | 367 (5) 1479 (19) | 6812 (86)
Greenane 51.2% 0 (0) 1007 (516) | 254 (130) | 602 (308) | 6015 (3081)
Kenmare 89.8% 210 (189) | 1729 (1553)| 471 (423) | 1637 (1470) | 5968 (5360)
Kilcaskan <1% 0 (0) 1996 (6) 377 (1) 2103 (6) 5458 (16)
Kilgarvan 84.3% 512 (432) | 5646 (4760)| 557 (470) | 2183 (1840)| 11391

(9603)
Muckross <1% 0 (0) 759 (4) 146 (1) 357 (2) 5142 (25)
Reen 78.0% 0 (0) 584 (455) | 219 (171) | 491 (383) | 2619 (2042)
Slievereagh | <1% 433 (0) 2326 (0) 459 (0) 2665 (1) 5310 (1)
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Figure2-14. Electoral Divisions overlapping the Contributing Catchment.
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UnderL NBf I YRQA 21 GSNJ CNIYSG2N] S5ANBOGABS 0602C50 Y2y
"At Risk" of failing to meet their water quality objectives undergo assessment for significant pressures

that must be addressed. Of relevance to this section aresures from agriculture As part of the

third WFD cycle, four groundwater bodies underlying the contributing catchment (Groundwater Body
Ballinhassig West, Groundwater Body Beara Sneem, Groundwater Body Cahersiveen and
Groundwater Body Kenmare). The Groundwater Bodies Balliighdssst, Beara Sneem, Cahersiveen

and Kenmare are not considered "At Risk" and therefore have not been classified for agricultural
pressures.

Surface waters discharging into the BMPA are at risk of faecal contamination from agricultural sources
particularly via runoff following rainfall and direct deposition imtatercourses.

Table2-5 and Figure2-14 show that several Electoral Divisions (EDs) significantly overlap with the
contributing catchment, with, Banawfglanlee Glanlough and Kenmare having the highest corrected
counts for both cattle and sheep in the area. These areas are therefore critical in terms of grazing
intensity and associated risks of faecal contamination, especially given the.highload per sheep

and cattle as outlined iffable2-4. In terms of spatial influence, EDs with the greatest percentage of
overlap particularly BanawnGlanlee Glanlough and Kenmaggare of elevated concern due to their
alignment with inflows into the BMPA. Sheep which contribute the highest éadlglioading among
domestic animals, are most densely populated in Glanlee and Kilgarvan, increasing the likelihood of
bacterial loading into the adjacent watercourses though overland flow or direct deposition.

While groundwater bodies underlying the catchment (Ballinhassig West, Beara Sneem, Cahersiveen,
FYR YSYYINBO INB y20 OflFaaAFASR a a!d wiailé dzy
agricultural pressuresFigure2-3 shows surface water pathways in proximity to intensive grazing

areas, presenting clear risks for faecal runpérticularly during periods of high rainfall and overland

flow. Seasonality is a significant factor: increased stocking densities during sumontrs (Hunter

et al., 1999) and more frequent rainfall events in autumn/ winter periods both elevate the risk of
contaminant mobilisation and transport into the BMPA.

Therefore, considering grazing animal densities, groundwater vulnerability, and surface water inflows,
are the most likely location for pollution discharges from farm animals. The potential for
contamination is likely to be greatest during the summer maentnd following periods of high
precipitation

Land

In addition to the direct source of organic pollution from animals, agricultural land use contributes to
organic pollution through the spreading of slurry and soiled water. To provide a clearer understanding
of agricultural land use, the 2020 Census of Agiicel (CSO, 202®an again be consulted, with a
correction to account for the percentage overlap of each ED in the contributing catcliredne2-6).

The largesassumedarea of farmed land is ithe Glanlee followed byBanawn used primarily for
grazing.

In accordance with th6™ Nitrates ActionProgramme(Government of Ireland, 2022he contributing
catchment lies irzoneB, where a closed period for slurry spreading runs frbsh October to 15th

3 Not all parameters from the WFD apply, please refer to Se&ibri
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JanuaryThe spreading of soiled water is also prohibited in December. Therefore, the greatest risk to
the BMPA primarily exists outside this period, assuming the regulations are adhered to.

In areas designated as "Extreme Vulnerability Areas on Karst Limestone Aquifers"Suhdeo.
113/2022 there are further restrictions on the spreading of soiled watéowever, the contributing
catchment does not overlie a karst limestone aquifer (GSI, 2023). A portion of the catchment does
overlie areas of extreme groundwater vulnerability or areas with rock at or near the sHAapee

2-13) suggesting karst vulnerability, which will be discussed further below.

Considering the 2020 Agriculture Census, c. 62.49 of the contributing catchment is farmed. As there
are no refined spatial data available for the Census, Corine mapping has been used to calculate areas
of higher groundwater vulnerability overlapping agttoual land. Approximately 72.22 (c. 10388.45

ha) of agricultural land overlaps areas classified as having "extreme" oratrackface" groundwater
vulnerability (GSI, 2021) Additionally, 18 EPR#apped rivers(Figure 2-3) in the contributing
catchment flow through agricultural land before entering the BMPA.

Therefore, considering the agricultural land use and groundwater vulnerability, in addition to all
riverine inputs, andslanleeand Banawn(due to their extensive farmed areas and high percentage
overlaps (>99% and 98.9% respectively) with the contributing catchment) are the most likely locations
for pollution discharges from spreading of slurry and soiled water. Considering the regulatory
restrictions in place, this risk is likely to be greatest from-daduary to September inclusive

Table2-6. Statistics fromCensus of Agriculture 2026lating to land utilisationwithin the Electoral Divisions
overlapping the contributing catchment.

BECTORAL = PERCENTAGE TOTAL AVERAGE TOTAL TOTAL TOTAL
DIVISION OVERLAP OF (QORRECTELC SZE OF (CGORRECTEL (CQORRECTEL (CORRECTEL
CONTRIBUTIN¢ NUMBER OF HOLDINGS AREA CQ=REALS GRASSLAND
CATCHMENT HOLDINGS FARMED
(HECTARES
. 2785.0 2738.9
0,
Anhil <1% 65 (0) 42.8 (15.0) 0.0 (0.0) (14.7)
3652.0 3648.8
0,
Banawn 98.9% 73 (72) 50 (3612.8) 0.0 (0.0) (3609.7)
Bealanageary | <1% 43 (0) 49.1 2112.0 (9.2) | 0.0 (0.0) 2105.7 (9.2)
Bealanageary | <1% 44 (0) 69.8 3071.2 (4.8) | 0.0 (0.0) 3069.2 (4.8)
21155 2115.2
0,
Cappagh >99% 55 (55) 38.5 (2103.1) 0.0 (0.0) (2102.8)
Clydagh <1% 46 (0) 70.8 3255.1 (0.1) | 0.0 (0.0) 3253.0 (0.1)
Coolies <1% 28 (0) 19.4 542.5(0.4) | 0.0(0.0) 542.5 (0.4)
2851.4 2850.2
0,
Dawros 62.1% 54 (34) 52.8 (1769.8) 0.0 (0.0) (1769.0)
864.9 861.3
0,
Dromore 41.1% 26 (11) 33.3 (355.1) 0.0 (0.0) (353.6)
3105.7 3105.7
0,
Flesk 7.9% 49 (4) 63.4 (244.1) 0.0 (0.0) (244.1)
4631.2 4631.1
0,
Glanlee >99% 48 (48) 96.5 (4589.7) 0.0 (0.0) (4589.6)
3179.4 3175.7
0,
Glanlough >99% 49 (49) 64.9 (3180.8) 0.0 (0.0) (3177.1)
Glanmore <1% 67 (0) 48.4 3240.1 (3.8) | 0.0 (0.0) 3240.1 (3.8)
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BECTORAL = PERCENTAGE TOTAL AVERAGE TOTAL TOTAL TOTAL
DivISION OVERLAP OF (QORRECTEL SZE OF (®ORRECTELC (GORRECTELC (GORRECTEL
QONTRIBUTINC¢ NUMBER OF HOLDINGS AREA CEREALS GRASSLAND
CATCHMENT HOLDINGS FARMED
(HECTARES
Glengarriff <1% 66 (0) 195 1283.9 (1.7) | 0.0 (0.0) 1274.1 (1.7)
. 2914.8 2905.6
0,
Gortnatubbrid | 1.3% 62 (1) 47 (36.7) 0.0 (0.0) (36.5)
2948.7 2947.9
0,
Greenane 51.2% 37 (19) 79.7 (1510.3) 0.0 (0.0) (1509.9)
2952.1 2939.3
0,
Kenmare 89.8% 87 (78) 33.9 (2651.3) 0.0 (0.0) (2639.8)
Kilcaskan <1% 71 (0) 44.1 3133.7 (9.0) | 0.0 (0.0) 3132.7 (9.0)
. 4265.7 4264.3
0,
Kilgarvan 84.3% 76 (64) 56.1 (3596.1) 0.0 (0.0) (3594.9)
4319.7 4319.7
0,
Muckross <1% 29 (0) 149 (21.2) 0.0 (0.0) (21.2)
1393.7 1392.7
0,
Reen 78.0% 21 (16) 66.4 (1086.6) 0.0 (0.0) (1085.8)
Slievereagh | <1% 54 (0) 53.1 2866.0 (0.6) | 0.0 (0.0) 2864.3 (0.6)

2.6.3.2 URBANAREAS ANEUMANPOPULATIONS

Human populations contribute to contamination from sewerage, as previously discusSesttion
2.6.1 However,examining urban areas and population dynamics can provide further insight into
pollution sources and theeasonality oEontamination

The highest populatiodensity(Table2-3) is recorded in Small Area A0O77089004, which includes the
commercial and residential core of Kenmare town and the surrounding housing estates straddling the
Finnihy/Roughty confluence to the eggtigure2-9). This density isbovethe national average of 73
persons/km3CSO, 2023bpuring the most recent census (3rd April 2022), 25.73% of houses within
the contributing catchment were identified as unoccupied holiday ho(@30, 2023aJ his share is
higher than the national average (~11%) and indicates a substantial stock of seasonal dwellings; re
occupation in summer is therefore expected to boost wastewater loads from septic tanks and small
package plants between May and September.firther information refer toSectior2.6.1.2relating

to septic tanks.

InIn addition to domestic and urban wastewater treatment, facilities such as nursing homes, schools,
hospitals, and other large developmertan be sources of pollution. A search of the Environmental
Impact Assessment (EIA) database. A search of Google Maps for relevant facilities (e.g. schools,
universities, nursing homes, hospitals, barracks, and prisons) yielded Kenmare Community Nursing
Unit (~0.9km NE of the BMPA), St. Joesphs Nursing Home (1.1km NE), Pobalscoil Inbhear Sceine
secondary school (0.8km N)yo primary schools (~0.9km N) and Kenmare Community Hospital
(1.4km NNE of the BMPA).

Tourist facilities can contribute to organic pollution, particularly in peak seasons. The contributing
catchment lies within a higldensity area of accommodation providers, including hotels, B&Bs, and
campsites(Failte Ireland, 2018 YSyYy Yl NB (2 gy A{RSSSAaTA (Rlet (G | Mya 20 K
gSAUGSNY NHNIEf FNAYIRSYVAATBEIISRIKA aONVARSNBRS 3dzS
campsite nealnner Kenmare Bayillage. While hotels and B&Bs typically use domestic or urban
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wastewater treatment, campsites and caravan parks may pose additional pollution risks. A Google
Maps search found that Kenmare Camping and Glamping (~0.9 km N) of the bay, reliant esitan on
treatment system), the Park Hotel Kenmare, Sheen Falls Lodbewmerous towrcentre B&Bs, the
campsite represents the principal seasonal risk as its septic system is located close to the Finnihy river
outflow. Other Pollution Sources

2.6.3.3 MARINB/ESSELS

Marine vessels, including ferries, cargo ships, fishing boats, and recreational craft, may contribute to
faecal contamination, depending on passenger volume, waste management practices, onboard
treatment, and regulatory compliance. Under S.I. No. 492/2012 (win&aisposes Annex IV of the
MARPOL Annex 1V), treated sewage can be discharged at a minimum of 3 nautical miles from shore,
while untreated sewage must be released no closer than 12 nautical miles. Since sewage is typically
discharged at sea or stadeonboard for disposal, vessels are unlikely to be a major source of organic
contamination. However, for this dedlased study, the greatest risk is in areas where vessels
converge, given the potential for accidental spillages and compliance variations.

A review of Google satellite imagery was conducted on 21 May 2025 to identify additional slips, piers,
or jetties within the contributing catchment. However, given the scale of operations and expected
compliance with S.I. No. 492/2012, the risk of contaatiom from vessels is relatively low. Instead,
discharges from land are more likely to pose a more significant soucztdmination.

2.6.3.4 SNIMMING BATHINQANDRECREATION

Therecreational use of beaches and shorelines acts as a source of faecal contamination. Bathers are
a nonpoint source of faecal bacteria, includiig coli,due to the shedding of microbes from skin
(Elmiret al,, 2007) Dog walking is also a contamination source in recreational wgarst al., 2020)

and may contribute up to 20% of faecal indicator bacteria in urban Irish &kéadin et al, 2024)

Such contamination is expected to peak during the summer months in association with warmer
weather.

Google satellite imager§Search Date21 May 202%was used to identify beaches and coastal walks
within the BMPAFigure2-15).

2.6.3.5 WILDLIFE

Wildlife, including birds and aquatic animals, has been shown to act as a source of faecal
contamination in the marine environmei@lderisio and Deluca, 1999; Godino Sancted., 2024)

To identify key areas of wildlHelated faecalcontamination, a search was conducted for locations

with potentially high densities of animals in proximity to the BMPigure2-16, Table2-7). This search

included Special Protection Areas (SPAS), Special Areas of Conservation (SACs), and Irish Wetland Bird
Survey (WeBS) sitegBirdwatch Ireland, 2025; NPWS, 2028hly SACs where fauna are listed as a
qualifying interest were examined further

Table2-7. Wildlife areas within or bordering the BMPA.

TYPE \ NAME(CoDB SPECIES LOCATION
I-WeBS Kenmare River¢ Upper| Species includeight | Counts taken along thg
site (IE071) bellied Brent Goose | northeastern shoreline o
(Branta bernicla hrotg | the BMPA, adjacent tq
Wigeon(Mareca Inner Kenmare Bayand
penelope) Teal(Anas | Kenmare
creccd, Redbreasted
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TYPE - NAME(CODB

SPECIES

MerganserMergus

serrator), Great
Northern Diver(Gavia
immer), Cormorant
(Phalacrocorax carljp
Grey Heror(Ardea
cinereg, Little Egret
(Egretta garzetty,
Oystercatcher
(Haematopus
ostralegu3, Curlew
(NumeniusArquata)
RedshanKTringa
tetanus) Greenshank
(Tringa nebularia
Turnstone(Arenaria
interpreg

LOCATION

SPA Beara Peninsula SH Fulmar Fulmarus Coastal cliffs and slopes @
(004155) glacialig [A009], the south side of the
Chough Pyrrhocorax | Kenmare Estuary €2 km
pyrrhocoray [A346] |2 LILI2 & A G S G f
southern margin.

SPA Killarney National Park Merlin (Falco Upland basin ~10km nort
aODAft tf A OdzRR| columbariu$[A009], | of the BMPA, though bird
Caragh Catchment SH  Greenland White may forage down the
(004038) fronted Goose (Anser| Roughty and Sheen riverg

albifronsflavirostris

[A395]

SAC Kenmare  River SA| Lesser Horseshoe Bal SAC overlaps with th

(002158)

(Rhinolophus
hipposideroy[1303],
Harbour Porpoise
(Phocoena phocoena
[1351], Otter(Lutra
lutra) [1355],
Harbour SealPhoca

vitulina) [1365]

entire BMPA, covering
intertidal flats, reefs and
inner estuary areas
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Figure2-15. Location of beachesnd vessel facilitielsordering the BMPA
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