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1. ExecutiveSummary

Under Regulation (EC) 854/2004, there is a requirement for competent authorities intending to classify bivalve
production and relaying areas to undertake a sanitary survey. The purpose of this is to inform the sampling
plan for the Official Control Microblogical Monitoring Programme, the results of which determine the annual
classification for bivalve mollusc production areas. Other wider benefits of sanitary surveys itieude
potentialto improvethe identificationof pollution eventsandthe sourcesof thoseeventssothat in the future

remedial action can be taken to the benefit of the fisheries in the area.

Carlingford Lough is a 51Kflooded river valley located along the eastern coast of Ireland betweeh.Gidh

in the Republic of Ireland and @aties Armagh and Down in Northern Ireland. Extensive expanses of intertidal
flats (more sand than mud) occur along the southern shore, particularly between Greenore Point and
CarlingfordHarbour. Theflats in the areaare broken by outcroppingreefs and some shingledeposits and
saltmarsh on drier higher rocks. Intertidal mudflats are also present in Mill Bay, where dwarf e€ipstesa

nolti) is present. These flats are very important feeding grounds for wildfowl and waders. The shore around
Rostevor Bay is a sheltered boulder shore very rich in invertebrate species. The Lough is generally shallow
with water depthsrangingfrom 2 to 5m, the narrow navigationchannelcanextendto depthsof 25m withthe
deepestpart of the Loughreachinga depth of36m. TheLoughsupportspopulations ofblue mussels Kytilus

edulig, Pacific oystergQrassostrea gigdsand razor clamshsisspp.), all of which have designated fisheries

within the Lough.

This report attempts to document and quantify latlownsources of pollution to th&ough.lt was concluded

that the main sources of pollution in Carlingford Lough come from direct sewage discharges into the Lough
and into the Newry/Clanrye River, mainly from the Warrenpoint WWTW, Newry WWTW and the untreated

discharges from Omeath and Greenore sewage schemes. In addition, there is a large quantity of intermittent
discharges, septic tanks and overflows draining into the Newry/Clanrye River which ultimately flow into the

Lough. There are also some seasonal cbuations from wildfowl (birds), boats (shipping and recreational

activity) and tourism.

The northwestern section of the Lough is more vulnerable to pollution due to the shallow depths (increased
suspended sedimergoncentration)and weakcurrents comparedvith the outer partof the Lough. Itvas on
the basis of hydrodynamic and spatial features (i.e. areas of similar depth, tidal currents, susgeddednt

levels and freshwater influence) that resulted in the Lough being divided into 6 production areas.
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Each of these production areas contain one Representative Monitoring Point (RM#jcfoof the species

cultivatedwithin it i.e. blue mussel Pacificoysterandrazorclam.In total there are 8 RMPsdn the Loughto be
sampled on a monthly basis.

2
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2. Overviewof the Fishery/ProductionArea

2.1. Location/Extentof Growing/HarvestingArea

The shellfish designated waters in Carlingford Lough cover an area of approximatehagdkran be seein
Figure 2.1. Of this area, 25kns in Northern Irish waters and approximately 1Zkm Republic of Ireland

waters. Pacifioyster and bottom mussel cultivation is predominant in Carlingford Lough.
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Figure2.1: Shellfishdesignatedwaterswithin CarlingfordLough.

Figure2.2 showsthe currentlocations oflicencedshellfishsiteswithin CarlingfordLough.Thenorthern shore

is currently licenced for mussels and oysters in the locations shown in Figure 2.2. It should be noted that the
Fairgreen site (see location in Figure 2.2) is currently only licenced for Pacific oysters; however, there is the
possibility tha this site will also be licenced for mussels in the near future. The southern shore is licenced for
oysters, musselsand clams. Approximately74% of the licencedareais occupiedby mussels(8.26kn¥),

2.17knt by oysters,0.2kn¥ by oystersandclamsand0.57kn¥ by musselsandoysters.
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Muswsl wymer
Oynter

Figure2.2:Licencecdharvestingareaslocatedwithin CarlingfordLough(Source DARD& LoughsAgency).

2.2. Descriptionof the Area

Carlingford Lough is a 51kfflooded river valley located along the eastern coast of Ireland betweeh Gdh

in the Republic of Ireland and counties Armagh and Down in Northern Ireland (see Figure 2.3). It is
approximately 15km in length and approximately 3.7km in width at its stigeint. The Newry (or Clanrye)
River flows into the Lough through Warrenpoint, Co. Down and the Lough has a catchment of approximately
474knt. The Lough is generally shallow with water depths ranging from 2 to 5m, the narrow navigation channel
can extendo depths of 25m with the deepest part of the Lough (36m) located approximately 2.3km north of

Carlingford Harbour, Co. Louth and 1.3km south of Killowen Point, Co. Down.

The Lough exhibits a range of unusual and rich littoral communities (Ramsar, P68&hore 1.5km north
from Killowen Point (Rostrevor Bay) is a sheltered boulder shore which is very rich in invertebrate species. A
number of normally sublittoral species occur here within the intertidal zone including the anelhetniglium

senile the featherstar Antedon bifida, the starfish Solasterendecaand the green seaurchin

g MLE‘!-FMF JN106¢
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Psammechinus miliariSaltmarsh vegetation is located along the foreshore of Mill Bay. This area supports the
largest remaining intact block of saltmarsh in Northern Ireland. Small patches of saltmarsh are also located on
the southern shoreline on the drier sections of outcropgpreefs and at the landward edge of the site. Dwarf
eelgrassZostera noltiicovers the intertidal mudflats in this area. This is an important food source for the

internationally important population of pale bellied Brent geese at the site.

Figure2.3:Locationof CarlingfordLough.

Stony banks or shingle are found along the southern shore and vary in width from less than a metre to
approximately 50m, south of Ballagan Point. The perennial vegetation of the upper beach of these shingle

banks is wide naging, well developed and often stable.

Extensive expanses of intertidal flats (more sand than mud) occur along the southern shore, particularly
between Greenore Point and Carlingford Harbour. The flats in the area are broken by outcropping reefs and
someshingle deposits and saltmarsh on drier higher rocks. These flats are very important feeding gosunds
wildfowl and waders. Patches of green algdésésp. andEnteromorphasp.) and lugwormArenicola maring

castsoccur in places,while fucoid seaweedsare common on the more stony flats. Abundant

IN106¢
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barnacles andichens arealso present onmany of therocks.Eelgrass bedZsterasp.)are also found orthe

flats along the southern shore.

Carlingford Lough idesignated as a Special Area of Conservation (SAC), Special Protection Area (SPA) an
Ramsar Site. The southern shoreline is designated iRépiblic of Irelandsan SAC due to thpresence of

two Annex | habitats of the EU Habitats Directive: stonykbaand drift lines (Site Name: Carlingford Shore,

Site Code: IE002306). Grey seals and harbour seals (Annex Il species) are also present within the site. Part
the Co. Louth shoreline is designated as an SPA due to the presence of a nationally inguptédation of
wintering cormorants (Site Name: Carlingford Lough SPA, Site Code: IE004078). A range of other waterfow
aLISOASa 200daNE yz2ilofeé . NBydG 32288z 28ad§SNDIGOKSN
tailed godwit is an Annexspecies of the EU Birds Directive. In addition, an SPA is present along the Co. Down
coastline due to the presence of two Annex | species: the common tern and the sandwich tern (Site Name:
Carlingford Lough, Site Code: UK9020161). The Ramsar Site (iteJ&H2004) overlaps the Co. Down SPA

and is designated due to the populations of sandwich terns and light bellied Brent goose.

Carlingford Lough supports a wide diversity of species, especially shellfish. The desighated shellfish area withi
the Loughs 37knt and the licenced shellfish sites cover an area of 10?22Racific oysters and mussels are

the dominant shellfish cultivation species in the Lough.

Land cover along the coastal regions of the catchment area is a mixture of forestry, pastucestuagtiand,

natural vegetation, with small areas of arable land. The inland regions of the catchment are dominated by a
mix of pastures, natural grassland and moors and heathland. The main freshwater input is the Newry (Clanrye)
River. Other rivers orhe northern side of the Lough include the Ryland, MoygannonRbstrevor, the White

Water, the Ballincurry, the Cassey Water and the Ghann.

The population of the catchment is approximately 61,00Dhe main settlements are Newfity with a
populationof 27,433, Warrenpointwith a populationof 7,00 and Rostrevomwith a populationof 2,444, alll
of which are in Northern Ireland. On the southern side of the Lough, Carlingford has a populatior? of 623

people and Omeath a populan of 439.

! Calculatiorexplainedin Sectior4.2.1

2 Source:Northern Ireland Statisticswebsite: www.nisra.gov.uk Crown copyright material is reproduced with the

permission of the Controller of HMSO. 2001 Data

3SourceCentralStatisticgOfficewebsitehttp://census.cso.ie/Census/TableViewer/tableView.aspx?Reportld=72006

Data
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There are a number ahellfish fisheries within the Lough. Lobster and crab fishing is carried out around the

[ 2dzZAKQa SYyiNIyOS o6/ [!'af{X Hnnpod ¢KAA LRI FAAKSNE
HfEF3rYy t2AyG YR Deéf S @dinpodagdlse fidh foyninyselsSshsoafly. There {
are some scallop beds present in low densities within the Lough and these are occasionally harvested by divers
The principal dredge fishery within the Lough is for mussels. There is a public fistémytivé main channel

of the Lough and a number of small boats dredge this fishery for wild mussels (CLAMS, 2005). Wild musse
dredging is an important source of shellfish products in Carlingford Lough, corresponding to about 1000 tonnes
per year (Ferreiraet al., 2007). Aquaculture producers also fish here for musgeld (CLAMS, 2005)he
mussekettlement in this fishery is variahieit in goodyears amounts of up to 3,000 tonnes are not uncommon
(CLAMS, 2005). Periwinkles and cockles are gatheredvdide in the LoughPeriwinklesare predominantly

pickedalongthe coastfrom Greenoreto Carlingfordvhile somecockle harvesting occurs at Mill Bay.

Carlingford.oughhasnumerousfunctionsandprocesseswhicharelisted below:
1 Dispersabf water quality characteristicbroughtaboutby the movementof water masses;
1 Nutrientexchange;
{1 Bioturbation;
1 Gasexchange;
1 Primaryandsecondaryproduction;
1 Provisiorof habitatsandecosystems;
1 Supportgplanktonpopulations penthicinfauna,epifaunafish populations,bird populations;
1 Propagulde.g.seedstock/larvaedispersiorbroughtaboutby the movementof water masses;
1 Fishingactivities;
1 Navigation/trade;
1 Aquacultureactivities;
1 { 2 OA 2 nt Saoiyeganid O
1 Recreationactivities.
Oyster bedsthemselves perform important ecological functions including supporting oyster populations,
providing refuge for fish and invertebrates that retreat from exposed intertidal flats and estuarine maashes
low tide, and serving as spawning and nursery areasifimerous species of aquatic animals. Oysters are an

important food source for many other animals including starfish, crabs, fishes, and waterfowl.

Bedsof musselsprovide substratumfor epiflora and epifauna,while the musselmatrix providesinterstices
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and refuges for a diverse community of organisms. The buildup of mussel muds under the bed supports
infaunal species and in sedimentary habitats, the underlying sediment may support an enriched infauna. The
diversity and spdes richness increases with the size and age of the mussel bed. In sedimentary habitats,
mussel beds stablise and modify the substratum, and mussel beds have a higher biodiversity than surrounding
mudflats. Mussel beds may also form biogenic reefsMgtlus eduligs considered to be a habitat engineer
(Holtet al, 1998; Hild & Gunther, 1999).

In addition, larval production represents a significant contribution to the zooplankton, forming an important
food source for herring larvae and carnivorous zooftan (Seed & Suchanek, 1992). Dense beds of bivalve
suspension feeders increase turnover of nutrients and organic carbon in estuarine (and presumably coastal)
environments by effectively transferring pelagic phytoplanktonic primary production to secopdagyction
OLISEF AAO0ONMOSYGKAO O02dzLd Ay3o o651 YSI mdpdhcod

Ferreiraet al. (2007) produced a carrying capacity assessment of Carlingford Lough as part of the SMILE
(SustainableéVariculturein northern Irish LoughEcosystemdProject. Theapproachusedin the SMLEProject
combined field data acquisition, experimenwabrk on shellfish feeding behaviour, database and GIS and the
implementation and coupling of various types of dynamic models. The concept of carrying capacity of an
ecosystem for natural populations derived from the logistic growth curve in population ecology, and defined

as the maximum standing stock that can be supported by a given ecosystem for a given time. Carrying capacit)
estimates in terms of aquaculture (production) may be defined asstbheking density at which production

levels are maximised without having a negative impact on growth. Subsequently, carrying capacity for shellfish
culture has been further defined as the standing stock at which the annual producfighe marketable

cohat is maximized. This will differ substantially from the ecological carrying capacity and is termed the

sustainable aquaculture carrying capacity.

For bivalve suspension feeders, the dominant factors determining the sustainable carrying capacity at the
ecosystem scale are primary production, detrital inputs and exchange with adjacent ecosystems. At the local
scale, carrying capacity depends on physical constraints such as substrate, shelter and food transported by
GARFf OdzZNNBy (G asz | ydepleRof. Wartlilydsa RiScalfgidr Gnd bighBe@iortality due

02 adzom2LIiAYIFE &ASSR RSLX2@8YSyidz LI NIAOdZ I NYf & Ay

and economic competitiveness.

Table 2.1 shows the summary of SMILE maatllts for Carlingford Lough. The average physical product (APP)

is defined asthe ratio between harvestedbiomass(total physicalproduct ¢ TPP)and seedbiomass,
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and is a measure of ecological and economic efficiency. Theptat@iliction per unit of area is also shown and

varies within the system depending on the location of the aquaculture.

Table2.1: Summaryof SMILEnodel resultsfor CarlingfordLough(SourceFerreiraet al. 2007).

Ecosystenand Species AquacultureArea(ha) | TPRtons) APP TPPper ha
Carlingford_ough | BlueMussel |868(ROK: NI) 1300(ROK NI) | 2.5(NI) | 1.5(ROI& NI)
167.9(NI) 320(NI) 1.9(NI)
Pacific 198(ROI& NI) 280(ROK:NI) | 5.3(NIl) | 1.4(ROI& NI)
Oyster 83.2(NI) 110(NI) 1.3(NI)
2.3. Descriptionof Species
2.3.1. BlueMussels(Mytilus edulis)

2.3.1.1. GeneraBiology

Mytilus edulisis a filter feeding marine bivalve. It occurs from the high intertidal to the shallow subtidal
attached by fibrous byssus threads to suitable substrata. It is found on the rocky shores of open coasts attachec
to the rock surface and in crevices, and orkoand piers in sheltered harbours and estuar@sen occurring

as dense masses. They are a gregarious species and at high densities form dense beds of one or more (up to
or 6) layers, with individuals bound together by their byssus threads. Younglsnusdonise spaces within

the bed increasing the spatial complexity, and the bed provides numerous niches for other organisms.
Overcrowding results in mortality as underlying mussels are starved or suffocated by the accumulation of silt,
faeces and pseudaeces, especially in rapidly growing populations (Richardson & Seed, 1990). Death of
underlying individuals may detach the mussel bed from the substratum, leaving the bed vulnerable to tidal

scour and wave action (Seed & Suchanek, 1992).

Growthratesin Mytilus spp.are highly variablePartof this variationis explainedby genotypeand multilocus
heterozygosity (Gosling, 1992) but the majority of variation is probably environmentally determined. The
following factors affect growth rates Mytilusspeces: temperature, salinity, food availability, tidexposure,

intraspecific competition for space and food and parasitism.

Several factors may work together, depending on location and environmental conditions (Seed & Suchanek,
1992) or thepresence of contaminants (e.g. Thompsaral., 2000). For example, in optimal conditidvigtilus
edulisOlF'y 3aINR¢g (2 cnnynYY Ay €Sy3dK 6AGKAY H &SI NB 0
YdzaasSta Yle G 1S mp mintengh$Sedd SickanekBI92). Bastren T o N Y
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& Seed (1998) showed that latitudinal variations in temperature influences sthetture inMytilus species.

Several factors contribute to mortality and the dynamicsMftilus edulispopulations e.gtemperature,
RSAAOOIGA2YS adG2N¥Ya FyR g1 @S OGA2yT aratalrdaazy |
predation is the single most important source of mortality. Many predators target specific sizes of mussels and,
therefore, influerce population size structure. The vulnerability of mussels decreases as theysgnoa/they

can grow larger than their predators preferred sileytilussp. may be preyed upon by neogastropods such as
Nucella lapillusstarfish such a8sterias rubensthe sea urchirParacentrotus lividyscrabs such a€arcinus
maenasand Cancer pagurysfish such a#latichthys flesugplaice),Pleuronectes platess@dlounder) and
Limanda limandddab), and birds such as oystercatcher, eider, scooter, sandpiper, kinoesténe, gulls and

crows (Seed & Suchanek, 1992; Seed, 1993).

Fouling organisms, e.g. barnacles and seaweeds, can also increase mussel mortality by increasing weight ar
drag, resulting in an increased risk of removal by wave action and tidal scoung-organisms may also
restrict feeding currents and lower the fitness of individual mussels. Howkgilus eduliss able to sweep

its prehensile foot over the dorsal part of the shell (Thiesen, 1972, Seed & Suchanek, 1992). Fouling by ascidiar
canbel LINRPOf SY Ay NRLISTOdzZ G§dZNBR YdzaaSta o6{SSR g {dz«L

In addition, the polychaetBolydora ciliatanay burrow into the shell dfiytilus edulisvhich weakens the shell
leaving individuals more susceptible to predation by birds and shore crabsimgsutsignificant mortality,

especially in mussels >6 cm (Heilal, 1998).

Longevity is dependent on locality and habitat. On the lower shore, few individuals probably survive more than
HTo &ustoNdense predation as discussed abowbereas hif) shorepopulations arecomposedof

YydzZY SN2 dza &SN Ot a4aSa o6{SSR=E mMpcpl oo {LSOAYSYa K
1973).

Spawning is protracted in many populations, with a peak of spawning in spring and summer. Resting gonads
begn to develop fromOctober to Novembemametogenesisccurring throughout winter so thajonads are

ripe in early spring. A partial spawning in spring is followed by rapid gametogenesis, gonads ripening by early
summer, resulting in a less intensive sedary spawning in summer to late August or September (Seed,

1969b).Mantle tissuesstore nutrient reservesbetween Augustand October, ready for gametogenesisn
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winter when food is scarce (Seed & Suchari¥2). Larvae spawned in spring can take advantage of the
phytoplankton bloom. The secondary spawning is opportunistic, depending on favourable environmental
conditions and food availability. Reproductive strategiesMmytilus edulisprobably vary dependg on
environmentalconditions (Newelet al., 1982).Fertilisation iexternalandcanoccursuccessfully SG 6 SSy p
HHc/ YR G4 arfAyAGASa 2F wmpmnnnlldz 6. F&8yS3s mocpT

Fecundityandreproductiveeffort increasewith ageandsize,youngmusselglivertingenergyto rapid growth
rather than reproduction. Reproductive output is influenced by temperature, food availability and tidal
SELI2ad2NB YR OFy G(KSNBF¥F2NB GFNE FTNRY &SI Nmiien &St

eggs, while larger individuals may produce as many as 40 million eggs (Thompson, 1979).

In optimal conditions larval development may be complete in less than 20 days but growth and metamorphosis
in the plankton between spring and early summer,cat 10 °C, usually takes 1 month. However, it is not
unusual for planktonic life to extend beyond 2 months in the absence of suitable substrata or optimal
conditions (Bayne, 1965; Bayne, 1976). Pediveligers (the third and final free swimmingstageprior to
settlement or attachment to a substrate) can delay metamorphosis for up to 40 days at 10 °C (Lutz & Kennish,
1992) or for up to 6 months in some cases (Lenal., 1985). The duration of the delay is mainly determined

by temperature, with longedelays at low temperature (Strathmann, 1987). Larvae become less selective of
substrata the longer metamorphosis is delayed. In many populatMyislus edulisexhibits a two stage
settlement, the pediveliger settling on filamentous substrates such aszbans, hydroids, filamentous algae

such adPolysiphoniap.,Corallinasp. andviastocarpussp., or the byssusghreads of previously settled adults
YR GKSYy Y2@Ay3a 2y (G2 &adAGloftS FRdA G &adzoad NI Gl ¢
PrAYEF NB G4l OKYSy G dzyGAft wmmHYY Ay &A1 S 6a2YSiAYSa
moving to adult substrata in spring, although many will leave the algae earlier due to winter storms or death

of the algae (Seed & Suchanek, 1992). Magttled mussels are termed 'spat’.

Dispersionis dependenton the duration of planktoniclife. Maintenanceof their positionin the water column
by active swimming ensures that larvae can be potentially dispersed over great distances by currents. In
alRAGA2Y S LRadnt I NBIS Oy 6S02YS o6eaaz2nllStl3ad dzul
during which time they may be transported significant distances by currents. Recruitment is dependent on
larval supply and settlement, together Wit € | NI f FyR LRadnaSiatSYSya Yz
due to adverse environmental conditions, especially temperature, inadequate food s(jyafuations in

phytoplanktonpopulations), inhalatiomy suspensiorieedingadult mytillids, difficulty
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in finding suitable substrata and predation (Lutz & Kennish, 1992). Recruitment invigdlussp. populations

is sporadic, with unpredictable pulses of recruitment, possibly from the pool of young muassilamentous

algae (Seed & Suchanek, 1992ytilus sp. is highly gregarious and final settlement often occurs around or in
between individual mussels of established populations (AQUAFACT, 2007). Competition with surrounding
adults may suppress growth tife young mussels settling within the mussel bed, due to competition for food
and space, until larger mussels are lost (Seed & Suchanek, 1992). Persistent medssean be maintained

by relatively low levels of recruitment.

Mytilus edulisis afilter feedingorganismwhichcollectsalgae, detritusand organicmaterialfor food but also

filters out other contaminants in the process. Shumway (1992) noted that mussels are likely to serve as vectors
F2NIFye gFGSNITo2NYyS RA A& SbedanSepa@tdtdto@ecyhulaty faeyal ayidipdthogeid a S
bacteriaandvirusesandtoxinsfrom toxic algalblooms.Bacteriamaybe removedor significantly reduced by
depuration (placing contaminated mussels into clean water) although outbreaks of diseasesbaledr

from poor depuration and all viruses may not be removed by depuration. Recent improvements in waste water
treatment and shellfish water quality regulations may reduce the risk of bacterial and viral contamination. The
accumulation of toxins, by th@aussels, from toxic algal blooms may result in paralytic shellfish poisoning (PSP),
diarrhetic shellfish poisoning (DSP) or amnesic shellfish poisoning (ASP). These toxins are not destroyed &
cooking. Shumway (1992) suggested that mussels should owlylleeted from areas routinely monitored by
public health agencies, or obtained from approved sources and nbaerested from waters contaminated

with raw sewerage.

Mytilus edulids not listed as threatened or endangered; however, intertidgtilus eddis beds are listed as
threatened or in decline in the OSPAR [Oslo/Paris convention (for the Protection of the Marine Environment

2F GKS b2NIKm9lad 'adflyGdAOve [AadG 2F ¢KNBIFGSYSR |

2.3.1.2. Distribution

There is a public fishery within the main channel of the Lough and a number of small boats dredigaenys

for wild mussels (CLAMS, 2005). Wild mussel dredging is an important source of shellfish products in
Carlingford Lough, corresponding to abou000tonnes per year (Ferreiet al.,2007). There is also a wild
mussel producing area located at Narrow Water. Aquaculture producers also fish here for mussel seed (CLAMS
2005). The mussel settlement in this fishery is variable but in good years anafumsto 3,000 tonnes are

not uncommon (CLAMS, 2005). Figure 2.4 shows the currently licenced mussel harvesting areas within
Carlingford_ough Thiscoversanareaof 8.83knt (approximately79%of the entire licencedarea). The majority

of these sites (appximately 70%) are located along the southern shore.
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Figure2.4:Mussellicencedsitesin CarlingfordLough(SourceloughsAgency DARD).

2.3.1.3. Fishery

Bottom mussel farming within Carlingford Lough is a form of extensive culture (CLAMS, 2005). Seed is
transferred from the naturally occurring wild seed beds in the autumn of each year and cultured on licenced
plots. The seed is laid at careful densitied amnaged through observation and turning to allow an even shell
growth and optimum meat conditions. After approximately &.8.5 years the mussels are ready for harvest.
Themajority are soldlive to the Netherlandsor to processindacilities inlrelandor the UK. Themeat content

of Carlingford mussels (up to 30%) is amongst the highest in Europe and makes them muchafseught

Figure 2.5 shows the total mussel production in Carlingford Lough from 2003 to 2009 (Source: Bord lascaigk
Mhara [BIM] andlhe Department of Agriculture and Rural Development [DARD]). Values increased from a low
of 1,810 tonnes in 2003 to a maximum of 7,079 tonnes in 2006. There was a slight decrease in 2007 (6,52(
tonnes), increasing slightly to 6,790 tonnes in 2008 and dsangdo approximately 2005 levels in 2009 (5,826

tonnes). On average, approximately 75% of mussel production occurred in the Republic.
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Carlingford Lough Mussel Production 2003-2009

8000
7000
HODO
1
v 5000
" 4000
n
¢ 3000
> 2000
1m -'
]
2004 2004 2005 2006 2007 2004 2000

o Kegublicof huland Output @ Northern ireland Quiput

Figure2.5:Musselproductionin Carlingfordfrom H 1 n o m(8ourgeddIM and DARD).

2.3.2. PacificOysters(Crassostregigas)

2.3.2.1. GeneraBiology

Pacific oysters are not native to Irish waters; they were introduced from the Pacific coasts of Asia. They can be
found in intertidal and subtidal zones. They prefer to attach to hard or rocky surfasésliow or sheltered

waters but have been known to attach to muddy or sandy areas when the preferred habitat is scarce. They can
also be found on the shells of other animals. Larvae often settle on the shells of adults, and great masses of

oysters can growogether to form oyster reefs.

Pacific oysters need a temperature of above 18°C to reproduce (PMFSC [Pacific States Marine Fisherie
Commission], 1996). The larvae are planktonic and spend several weeks in this phase. Then after that time
once an accepatble location has been found the oyster drops out of the plankton and attaches itself to its
OK2aSy adaNFIF OSz G gKAOK LRAY(G AG Aa (y2s6y |a wal
SPSylGdzrtte 06SO2YAy3a &Scan livé dp ta 30 ydails. NIFES corisSvation2 statusi of

Crassostrea gigds not listed.
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2.3.2.2. Distribution

Figure 2.6 shows the locations of licenced intertidal farmed Pacific oyster sites in Carlingford Lough. These
farmed sites cover an aa of 2.94km The farms in Carlingford are located on the intertidal areas of foreshore,

notably at Ballagan, Oysterman, Carlingford, Mill Bay, Cranfield and southeast of Omeath.

Figure2.6: LicencedPacificoysterharvestingsitesin CarlingfordLough(SourceTheLoughsAgency DARD).

2.3.2.3. Fishery

Following the decline of the native oyster fishery in Carlingford Lough, BIM introduced the Pacific oyster as
part of a trial which set out to revitalise the local shellfish industry by developing intensive farming techniques
(CLAMS, 2005). The pacific teysvas ideally suited and following successful trials, a number of commercial

farms were established. These farms which were among the first in Ireland are still in opévdagn

Oysters feed on plankton and suspended organic matter, which is ngtpraitent in the water column. The

oysters are placed in plastic mesh bags and held off the seabed on trestles (CLAMS, 2005). Trestles are mete
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the trestle by the use of metal hooks and rubber bands. The bags vary in mesh size depending on the size o
oyster being held. The bags and trestles are reusable and remain on the shore all year round. Oyster sites ar
accessed by farmers Bow tide using a tractor and trailer. The farms are positioned between Mean Low Water
{LNAY3I YR aSlty [26 2F0GSNI bSILIE +Ftf26Ay3 HOPpTODp

This in turn translates to approximately 15% visual exposurmguwiay light hours over a typiaaonth.

The production cycle begins in spring of each year when new seed is introduced to the Lough (CLAMS, 2005
¢KA& A& LWNOKFaASR FTNRY | LWINRYSR RA&aSIaS TNBS aLls

depending on producer preference, site conditions and availability. Once delivered to the farm the seed is

placed in the appropriate size mesh bag at a density of approx. 1,000 oysters per bag. During the year the bag:
are turned to avoid algal growth arsthaken to ensure proper shape of the oyster. At regular intervals the seed

is taken ashore and graded on special graders to ensure uniform growth. The density of seed is gradually

decreased over the production period to a density of approximately 15@&oyger bag at harvesime.

Harvesting is year round with a peak for the Christmas market (CLAMS, 2005). The majority of oysters are sol
abroadto Francewith salesalsomadeto the UK,Belgium, ItalySpainand Germany Carlingfordoysters are

renowned for their taste and meat content.

Figure 2.7 shows the total oyster production in Carlingford Lough from 2003 to 2009 (Source: BDYRD).
Values decreased from 495 tonnes in 2003 to a minimum of 367 tonnes in 2004. Values increased to
approximately 600 tonnes per annum in 2005 and 2006 are reached a maximum of 755 tonnes ifT ROG .
was a significant decrease to 409 tonnes in 2008 increasing to 537 tonnes in 2009. On average, approximatel

90% of oyster production occurred in the Republic.
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Carlingford Lough Oyster Production 2003-2009
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Figure2.7: Oysterproductionin Carlingfordfrom H n n o m(8ouwroedIM and DARD).

2.3.3. RazorClam(Ensisspp.)

2.3.3.1. GeneraBiology

Razor clams live in soft sand and mud around the low tide mark. They bury themselves in the sediment using
their powerful muscular foot with only a siphon protruding from their vertical burrow. They are

filter/suspension feeders and use their siphon ttefilplankton our of the water column.

2.3.3.2. Distribution

There are 5 areas in Carlingford Lough that are licenced for razor clams and they can be seen in Figure 2.

below.
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Figure2.8: Locationsof razorclamlicencedareasin CarlingfordLough(SourceTheLoughsAgency).

2.3.3.3. Fishery

The razor clam fishery in Carlingford Lough is a small operation operated by a small number of vessels. Th
fishery is generally located between the low spring tide mark seaward to approximatelyef@mid areas of
fine sediment (Marine Institute, 2010). The razors are collected by dredge and are quite small with little

commercial value. Razor clam production values for Carlingford Lough were unavailable.
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3. Hydrography/Hydrodynamics

3.1. Simple/ComplexModels

The Sustainable Mariculture in northern Irish Sea Lough Ecosystems (SMILE) project, which was commissione
by the Department of Agriculture and Rural Development (DARD) in Northern Ireland in 2004 to develop and
FLILX & | NFy3aS 27 (irdiecustairaideNibvBiéRentohsheyfiahdagandulirsvithin the
context of integrated coastal zone management (Ferreira.,2007). Carlingford Lough was one of 5 Northern

Irish Loughs studied in the project. Figure 3.1 shows the general modedimgwWork used in SMILE (Ferreira

et al.,2007).

Individual Shellfish

l

5St F i o HydOdymaic Flow Integration EcologicaModel Ecowin2000

Model (E2K)

ShellSIMPhysiologicaModel Growth

5 St F ( o Biogéothemical BoundaryConditionsT
Model

Figure3.1:Generalmodelling framework usedin SMILEFerreiraet al., 2007).

¢tKS 5SfFlio5nC[h2 Ke@RNRReylIYAO Y2RSf ¢l a dzasSR (2
Lough (Ferreir@t al.,2008). This model was coypS R g A 1K (G KS 5Sf Flo5m2! v Y2F
and phytoplankton productivity for periods of up to 1 year and used to generate aggregated water exchange
and boundary conditions for the Lough. ShellSIM is a generic dynamic model structure whiekesifieeding,
metabolism and growth. EcoWin2000 (E2K) is an ecological model that provides a platform for integration of
the various other models. It typically divides coastal systems into (<100) boxes, which can be structured in one,
two or three dimengns and performs simulations at the system scale, using water exchange across box faces
YR &aeaidSYy 02dzyRFNASa gKAOK I NB dzLJmaOl f SR FNRBY RS

In addition, Ferreiret al., 6 My 0 LINE RdzZOSR | 2y SnRAYS dryih@ogdadity S O 2
assessment in Carlingford Lough and Tagtaal. (1999) applied a tidal box model to the Lough in order to
Y2RStf (KS NBaARSYyOS GAYSa 2F gl GSNI gAUKAY (GKS Wo:

behaviour of physicalhemical and biological parameters within the Lough.
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3.2. Depth

Carlingford Lough is generally shallow with water depths ranging from 2 to 5m. The narrow navigation channel
can extend to depths of 25m with the deepgxtrt of the Lough{36m)located approximately 2.3km northf
CarlingfordHarbour,Co.Louth andl.3kmsouthof KillowenPoint,Co.Down.Thenarrowestpoint of the Lough

is at the Narrow Water site where the channel is only 40m wide at low tide (CLAMS, 2005). Intertddfalshn

flats (approximately 15kf) are present along the southern shore, particularly between Greenore Point and
Carlingford Harbour and in the Mill Bay area of the northern shore. In addition, a serieaestone rocks

guardthe shallow mouthof the Loudp. Figure 3.2 shows a bathymetric mafpCarlingford_ough.
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Figure3.2: Depthsin CarlingfordLough(SourceTheLoughsAgency).

3.3. Tides& Currents

The tidal cycle in Carlingford Lough ranges from a mean high water of 5.1m to a mean low W&dar déiring

spring tides (UKHO, 2004). The characterigtal levels in Carlingford Lough da@ seen in Table 3.1.
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These are taken from the Admiralty Chart 2800 (UKHO, 2004). Levels are presented in metres Chart Datum

which is approximately equal to Lowest Astronomical Tide (LAT).

Table3.1: CarlingfordLoughtidal characteristic§{Source UKHO 2004).

Admiralty Chart2800Levelgm CD) MHWS |MHWN [MLWN |MLWS
CranfieldPoint 4.8 4.3 18 0.9
Warrenpoint 51 4.3 1.6 0.9

Ballet al. (1997) reported that maximum current speeds at the mouth of the Lough regularly eXc8&a/s,
with speedsregularly exceeding 0.35m/s in the vicinity of the Rostrevor Narrole greatest tidal

movements occur in the narrow channels that run along the centre of the Lough (€awglorl999).

Tidalstreams withthe meanspringrate (m/s) canbe seenin Figure3.3below andthis information wastaken
FNRBY (GKS Y2al dzAnmd2nmRIFIGS TRYANXfGE& OKEFNILA F2NI /|

outside the entrance to the Lough is 0.26m/s on a spring tide and imperceptible at all other times.

On afloodingspringtide, tidal flows increaseto 1.3m/snorthwestof the HoskynChanneht the mouth of the
Lough.Thisflow decreasego 0.5m/son approachego HaulbowlineRockand rapidlyincreasedo 2.3 and

2.6m/s as the tide enters the Lough through the channel northeast of the Limestone Rocks. The tidal flow
decreases then to 1.3 and 0.8m/s on approach to Greenore where it increases to 2.6m/s as it flows around
Greenore Beyond this point thdlow isimperceptible. Onthe ebbingspring tide, theflow isimperceptible to

just north of Greenore where it reaches speeds of 1m/s within the channel. This flow decreases slightly to
0.8m/s east of Greenore and increases again to 1.3m/s as the tides moves intoaheettand around
Limestone Rocks. From here the tides increases to 1.8m/s as it exits along the channel and to 2.6m/s as it flow:

southwest towards the Hoskyn Channel.

A series of current meters were deployed in Carlingford Lough as part of the Greembredevelopment
project (Hydrographic Surveys Ltd., 2007). All of the meters were deployed within 1km from Greenore Port.
Figure 3.4 shows tidal graphs for one of the current meter locations (approximately 420m southeast of
Greenore Point) over a spriraand neap tide. Lowest velocities were recorded generally around high water and
26 6FGSNI YR @St20A0AS& LISIF1TSR RdNAYy3I YARNFE22R
generally faster during the ebbing tide in comparison withthoseMBoS R & YARTRSLIG K | YR
the flood tide, surface velocities were generally lower than at the other two depths. Duringphieg tide,

velocities were consistent throughout the water column during the flooding tide.
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Figure3.3: Tidalstreamswithin CarlingfordLough(UKHO 2004).
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During the ebb tide, there igariation throughout the water column with the bottom velocities showing the

lowest values. Table 3.2 shows the lowest and highest velocities recorded from this site.

The results also showedthat the direction of flow is predominantly northerly during a flooding tide and

southerly during the ebbing tide.

Greenare Port Neap Tide (27-02-2007)
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Figure 3.4: Tidal velocity (knots) over spring and neap tide at Greenore,Carlingford Lough (Source:Hydrographic

Surveys Ltd., 2007).
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Table 3.2.Lowest and highest velocities recorded over a spring and neap tide at Greenore, Carlingford Lough (Source:

Hydrographic Surveys Ltd., 2007).

Position Spring Neap
LowestVelocity HighestVelocity LowestVelocity HighestVelocity
Surface 0.2m/s@LW& HW | 1.11m/s@HW+4 0.17m/sX | 2 tn| 0.72m/s
@HW+3hr15min
Mid 0.17m/s@LW 0.92m/s X1 2 1ol 0.05m/s 0.7m/sX | 2 mo KNJ
30min @HW+45min
Bottom 0.2m/s@HW+20min| 0.88m/s X1 2 mo & 0.11m/s @HW+1hr| 0.58%X | 2 TTH K ND J
HW+3hr 15min

Outputs fromthe5 St Flo5mC[ h2 Ke@RNBREYIYAO Y2RStf 6KAOK oI &
LINE JARSR o6& (GKS !''INATC22R FYR . A230A8Sy0Sa Lyadaid.
spring tide surface and bottom flood flows. Figure 3.6 shows iteztion and magnitude of spring tide surface

and bottom ebb flows. Figure 3.7 shows the direction and magnitude of neap tide surfadeotoch flood

flows and Figure 3.8 shows the direction and magnitude of neap tide surface and bottofowbb

Tidal movements in Carlingford Lough are relatively simple entering in the southeast and moving in a
northwesterly direction up through the Lough. During a flooding spring tide, maximum velocities are seen
around Cranfield Point and Greencastle Point @B4nk & G GKS &dz2NFF OS FyR no
Surface flows remain in the region of 1m/s as they flow past Mill Bay, decreasing to approximately 0.4m/s
beyond Mill Bay. Surface velocities increase slightly around Killowen Point (0.8m/s) and decrease to
approximately 0.4m/s in Rostrevor Bay. Velocities increase to approximately 0.7m/s as the tide enters the
Newry River. Surface flood flows within Mill Bay range from § @B3m/s and bottom flood flows range from

0.03¢ 0.13m/s. On the ebbing tide, botto flows are highest in the Newry River, approximately 0.9m/s and
ddzNFI OS Fft26a INBE KAIKSAG | NPdzyR DNBSyOladatsS IyR
from 0.02¢ 0.3m/s at the surface and between 0.@®.4m/s at the bottom.

On a fboding neap tide, maximum bottom speeds are found around Cranfield Point and maximum surface
speeds around Cranfield Point range from 8.9m/s, around Greencastle Point range from §.@8.95m/s

and within the Newry River velocities are in the regio®.8m/s. Ebb surface flows in the Newry river are also

in the region of 0.8m/s and flows around Greencastle Point and Cranfield are in the region of @v@m/s

bottom flows approximately3m/s slowerin theseregions.Surfaceflood flows in Mill Bayrangefrom
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0.05¢ 0.26m/s withbottom flows rangingrom 0.04¢ 0.18m/s.Surfaceebb flows rangdrom 0.03¢ 0.26m/s
and bottom ebb flows range from 0.@30.19m/s.

25
2 AQUAFACT IN206¢



SanitarySurveyand SamplingPlanfor Carlingford_ough TheLoughsAgencyFSAn NI, SFP/
June2011

- Spring Tide Flood Flow Surtage . @

BT P AT
aansan
et

| Plcod Tide Mugritude nvs
| bl ' .

B T
a0
Lint-0m

T NAY 0.8

- 00 -0

R - 1.0t

LB
J-m-: f, .
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3.4. Wind and Waves

Wind data from 2005 to 2010 are displayed in Table 3.3 below and wind roses for each year can be seen ir
Figure 3.9 below. From January 2005 to March 2008 the data were recorded at the Clones station (Co.
Monaghan, located approximately 65km west of Caftind Lough) and from April 2008 to December 2010

the data were recorded at the Ballyhaise station (Co. Cavan, located approximately 69km southwest of
Carlingford Lough). In 2005, 27% of the wind came from the south and the northwest, while 20% carefrom th
south southwest. The strongest winds came from the west/west northwest direction (11.3kn). In 2006, 29% of
the wind came from the south, 21% from the northwest and 14% from the west northwest and the south
southeast. The strongest winds (9.4kn) came ftbmsouth southwest. In 2007, 24% of the windme from

the west and 12% came fronmthe north northwest, southsouthwestand southeast. The strongest winds
(10.5kn) came from the west/west southwest. In 2008, 18% of the winds came from the southwest2%ith
coming from the northwest, west and south southeast. The strongest winds (9.8kn) came from the northwest.
In 2009, 21% of the wind came from the west southwest and the south and 16% came from the southwest.
The strongest winds (8.1kn) came from the thovest. In 2010, 33% of the wind came from the southwest,
13% came from the west southwest and a further 13% came from the south southeast. The strongest winds
(6.6kn) came from the west southwest. It can be seen from these data that the prevailing veiciibai varies

from the south to the northwest.

Table 3.3 shows the seasonal averages from 2005 to 2010. Seasons were selected by grouping the results frol
the followingperiods:springd a I NJO Ksurarhe® O\Xzy’ S 1 hudzamzy (SULAI S Y 6 S Nano en@S Y 6 S |
05SOSYOSNINCSONHzZ NBOd {Stazyltf | @SNI3ISa 20SN) GKS
the winter months (7.5kn), followed very closely by spring (7.4kn), decreasing to 7.lkotimn and

decreasing further to 6.2kn during theramer months.
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Table3.3: Wind speedand direction datafor Clones/Ballyhaisérom H n 1 p 1(BaurmeMet Eireann,2010a).

2005 2006 2007 2008 2009 2010
Month Mean al E M Mean |alE MJ/Mean |MaxmnmYMean [al E M/Mean |al E mMJMean |al E M
Speed minMean | Speed | minMean | Speed | Mean Speed | minMean | Speed | minMean | Speed | minMean
(knots) Direction | (knots) | Direction (knots) | Direction(®) | (knots) | Direction (knots) | Direction (knots) | Direction
©) ) ) ©) ©)
January 11.3 280 7.9 180 10.5 260 9.2 210 7.3 170 5.6 120
February 8.2 300 7.5 190 7.8 170 9.1 280 6.2 90,250 4.3 130
March 8 200 8.4 150 8.9 130 9.8 310 7.9 230 6.1 230
April 8.3 210 7.6 320 6.7 290 7.2 260 6.7 180 55 170
May 7.9 310 8 190 7.5 280,230 5.7 160 7.4 230 54 10,220
June 6.4 310 6.2 270 6.9 160,130 6.2 240 5.3 250 5.2 240
July 5.9 190 6 300 6.4 290 6.2 160 6.1 160 6.6 250
August 6.4 190 6.3 290,310 6.7 200 6 220 7.2 170,240 55 230
September 7.8 310,190 7.5 150 6.6 280,330 5.6 360 5.9 170 6.2 220
October 8.6 150,180 74 310 6.5 200 7.2 230 6.1 240 6.2 160
November 7.8 210 9 170 7.6 310 6.8 310 8.1 220 6.5 160,230
December 6.9 310 94 200 9.1 260 5.9 230 6 60 3.3 310

DegreedirectionKey:0°/360°=N;23°=NNE45°=NE;68°=ENE90°=N; 113°= ESE135°=SE158°= SSE180°=S;203°= SSW225°= SW;248°=WSW;270°=W; 293°=WNW,315°= NW; 338°=NNW

Table3.4: Seasonahveragegknots)for Dublin Airport wind data (Source Met Eireann,2010a).

Season 2010 2009 2008 2007 2006 2005 c Tt & Averagk
Winter 4.4 6.5 8.1 9.1 8.3 8.8 7.5
Spring 5.7 7.3 7.6 7.7 8 8.1 7.4
Summer 5.8 6.2 6.1 6.7 6.2 6.2 6.2
Autumn 6.3 6.7 6.5 6.9 8 8.1 7.1
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Figure 3.9: Wind rosesfor Ballyhaise/Clonesrom
0 3 6 10 1 N _ )
Wind Speed [ Knots) 2005 to 2010 (Source: Met Eireann, 2010a).
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2AyR O2yRAGAZYA | FFSOG GKS KERNRBREYIYAO O2yRAGAZY
FYR 61 @Sad h¥ (KSaS LKSy2YSyl I gAYRTMAYRdAzZOSR 41 @S
resuspension and transport. Wind waves are proedd by the local prevailing wind. They travel in the direction
of the prevailing wind, i.e. a southwesterly wind will produce northeasterly moving waves. The height of wind
waves depends on:

1 the strengthof the wind;

1 thetime the wind hasbeenblowing;and

1 thefetch.

In Carlingford Lough the prevailing wind direction has the effect of directing water towards the northern
O2lFadftAyS 2F (KS [2dz3Kd 9&LISOAIffe 20SN) GKS akl f
may lead to resuspension ofaterial and entrainment of sediments in the water column, with resulting higher

turbidity levels in these areas.

3.5. RiverDischarges

¢tKS bSoNB 6/ fFYyNESOU WAGSNI A& /INIAYITF2NR [ 2dzaKQa
this source are relatively small with a small flow rate that can vary frorfslin summer to 9ré/s in winter
(Ferreiraet al.,2007). Other freshwater discharges include the Ryland, Moygannon, Rostrevor, Whitewater,
Ballincurry, Cassey Water and Ghann RivetsAMS, 2005). The majority of these are spate rivers which feed
off the mountains. These low levels generally do not affect the salinity of the Lough (Loughs Agency, 2010).
Figure 3.10 below shows the 474keatchment area of Carlingford Lough with seveaasuring stations,
operated by the Rivers Agency. Of these 7 stations, data are available for 2 of them; Clanrye at Mountmill
Bridge and Jerretspass at Jerretspass. The mean flow of the Clanrye River at Mountmill Bridge/s ar@m

the mean flow at Jeetspass is 0.82#s (NRFA [National River Flow Archive], 2010a). Figure 3.11 shows the
averaged and total flow of the Clanrye River at Mountmill Bridge from 2005 to 2008. Over the past 4 years,
June and July have had the least flow with flow levels irmingatowards and into the winter months. One
notable exception to this is the relatively high flow levels seen in August 2008, which corresponds with the

relatively high rainfall levels seen during this period.
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Figure3.10:Rivermonitoring stations(Source EPA2010).
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Figure3.11: Averageand monthly flow data from the ClanryeRiverat Mountmill Bridge(Source NRFA2010b)
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3.6. Rainfall Data

3.6.1. Amount & Timeof Year

Figures 3.12 and 3.13 shadhe average monthly rainfall data for Northern Ireland (Met Office, 2010) from
1971 to 2000. Table 3.5 shows the average rainfall range and median value along the Carlingford Lougt
coastline. During the period 1971 to 2000, the average rainfall along trehédn Ireland coastline of

[ FNEAYIF2NR [2dAK N}Iy3ISR FNRBY nanmynYYE sAGK GKS
levelsoccurringin Januaryd m 1 n 1t m Y ire MWwest dhedianvaluewas 65mmin May and the highest was
140mm in January. gre 3.14 shows the seasonal averages for Northern Ireland from 1971 to 2000. Table 3.6
shows the median seasonal rainfall values. Seasonally, spring was the driest season (200mm) and autumn we

the wettest season (320mm).

Table 3.5: Rainfall range and mizsh monthly rainfall (mm) data along the Carlingford Lough coastline (Source: Met

Office, 2010).

Month RainfallRanggmm) Median Value(mm)
January MANTIMY N 140
February TATIMO N 100
March pnmMmmn 80
April CnNnmMnAan 80
May nnatmagn 65
June nnmnaop 67.5
July nnmnmMmnan 70
August panmMmmn 80
September YyNATTMMAN 95
October pnmnmMmcn 105
November pnmnmMmon 20
December cnmmnn 100

Table3.6: Median seasonarainfall values(mm)from m co T M 1(8amrgemMet Office,2010).

Season Median
Spring 200
Summer 230
Autumn 320
Winter 300
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Figure 3.12: Average monthly rainfall (mm) data for January to June from 1971 to 2000 for Northern Ireland (Source:
Met Office, 2010).
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Figure 3.13: Average monthly rainfall (mm) data for July to Decemberfrom 1971 to 2000 for Northern Ireland
(Source: Met Office, 2010).
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Figure3.14:Seasonatainfall averagegmm) from 1971to 2000for Northern Ireland (SourceMet Office,2010).
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Table3.7 shows average monthly rainfall data at the closest Met Eireann station (Carrickmacross/Ardee) to
Carlingford Lough from 2005 to 2010 (Met Eireann, 2010a). From 2005 to July 2009, the closest station was
Ardee, Co. Louth and from August 2009 to Deceni@t0O the closest station was Carrickmacross, Co.
az2yl3aKFyed ¢l o06fS ody aKz2ga GKS G201t aSFazylft NIAY
2010a). The Ardee station is located approximately 33km southwest of Carlingford Lough and the
Carickmacrossstation is locatedapproximately35kmsouthwestof CarlingfordLough.Rainfallrangedfrom

11.2mm in April 2007 to 166.9mm in August 2008. The following seasonal fluctuations were observed from
H n 1 p 1t 2006AMd 2006,summer washe driestseasorand autumnwas thewettest, in 2007and 2008,

spring was the driest and summer was the wettest, in 2009 winter was the driest and summer was the wettest
and in 2010 spring was the driest season and autumn was the wettest season. Theserdatallseted from

Met Eireann Monthly Weather Bulletins from 2005 to 2010. These reports included all Ireland naiirtiféyl

maps,a sampleof which (year2009) are reproducedin Figure3.15 below. Tables3.9 and

3.10 show the average and medianmontNly A y ¥ £ t @I £ dzZS& FNBY wnnp (G2 wun

for the entire Carlingford Lough coastline (Met Eireann, 2010a).
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Table3.7: Averagemonthly rainfall (mm)data at CarrickmacrosszCo. Monaghan/ArdeeCo. Louthfrom 2005to 2010
(Source: Met Eireann, 2010a).

Year 2010 2009 2008 2007 2006 2005 | Monthly | Monthly
Total Average
Jan 59.7 72 1155 58.5 18.9 61.5 386.1 64.4
Feb 40.5 17.3 28.1 74.3 25.5 323 218 36.3
Mar 66.3 27.1 475 457 102.4 525 341.5 56.9
Apr 42 73.7 28.6 11.1 34.3 594 249.1 41.5
May 42.7 72 27.2 61.3 145.4 46 394.6 65.8
Jun 51.6 52 56.9 132.8 24.9 14.1 332.3 554
Jul 147.7 127.7 125.8 118.3 37.1 445 453.4 90.7
Aug 36.6 1125 166.9 96.3 62.7 27 465.4 93.1
Sep 148.9 26.5 n/a 24.2 108.8 66.4 225.9 56.5
Oct 45.6 93.6 91.8 25.7 103.7 97.6 412.4 825
Nov 84.8 160.4 48.1 74.9 78.2 50.5 412.1 82.4
Dec 53.6 61 494 77 96.6 80.2 364.2 72.8
Annual 820 895.8 785.8 800.1 838.5 632 T
Total
Annual 68.3 74.7 71.4 66.7 69.9 52.7 T T
Average

¢rofS odyyY ¢2ilt aSlrazyltt NIAYFIEE oYYO G [/ FNNAOL Yl ON
Met Eireann, 2010a).

Season/Year 2010 2009 2008 2007 2006 2005

Spring 151 172.8 103.3 118.1 282.1 157.9
Summer 235.9 292.2 349.6 347.4 124.7 85.6

Autumn 279.3 280.5 139.9* 124.8 290.7 214.5
Winter 153.8 150.3 193 209.8 141 174

* Nodataavailablefor Septembe2008.
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Figure3.15: Averagemonthly rainfall (mm) data for 2009(SourceMet Eireann,2010a).
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Table3.9: Averagedmonthly rainfall (mm) data summarisedfor the CarlingfordLougharea(SourceMet Eireann,2010a).
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Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2010 pnmmM panmMm TpTM pATTM pATTM panmmM MmaAanTl paAamTMf Mpamg pAaTM MAAT| PATM
2009 TPTHl HPpTQE HPTT TPTM TPTM PATTM MANT( MAANT| HPTOT| MAANT| MPAT|fFTPT
2008 MANT| HPTT TPTM HPTQE FHPT FTPI| MAATME HAATMgE Mmanmmg manmf panmnmmMm TPTH
2007 TpmM pnannmM pamnmMm <25 pantM MpAT| MANT( MANT| HPTT| HPTT TPTIM TPTH
2006 HPTT HPTT MAAT| HPTM MAANT| HPTT HPTM| PATH| MAAT] MAANT| TPTOf MANT
2005 TPTHl HPTT PATM pPATIM pPATTM HPTT PATM| HPTM| TPTMH|MAOANT| PATM TPTIM
Table3.10:Median monthly rainfall (mm) data summarisedfor the CarlingfordLougharea(SourceMet Eireann,2010a).

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

2010 100 75 113 75 75 75 200 100 225 100 200 100

2009 138 38 50 113 113 100 200 150 50 150 225 94

2008 200 50 113 38 31 94 200 300 200 150 75 138

2007 113 100 100 13 75 275 200 150 50 50 113 138

2006 50 50 150 63 150 50 88 125 200 150 188 200

2005 138 50 75 100 100 50 75 63 138 200 100 113

Table3.11: Total seasonatainfall (mm)valuesfrom v 1 n p Thasedemmedianrainfall values(SourceMet Eireann,2010a).

2 AQUAFACT INI0s

Year Spring | Summer | Autumn | Winter
2010 263 375 525 275
2009 276 450 225 270
2008 182 594 425 388
2007 188 625 213 351
2006 363 263 538 300
2005 275 188 438 301
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It can be seen from Table 3.9 and Figure 3.15 that the loka@siall in the past 5 years occurred in A@2007
OFHPYYO S6AGK GKS KAIKSaAG 200daNNAyYy3I Ay 1 dz3dzad Hnan
part, rainfall values along the northern shore of Carlingford Lough are higher than those expeaénug the
southern shore. Table 3.11 shows seasonal rainfall figures for the Carlingford Lough area based on mediar
NFAYTFLFEEE @1 fdzSa FTNRBY Hnannpmuanmn 6aSid 9ANBIYYI HAMmJ
HANpPpTHAMAY L yummerivas the ¢filst season antd auiumn was the wettest, in 2007 and 2008,
spring was driest and summer was the wettest, in 2009 autumn was the driest and summer was the wettest
and in 2010 spring was the driest and autumn was the wettest These values rowglawith the data from

the Carrickmacross/Ardee stations, located approximately 3dé&uathwest of Carlingfordough.

3.6.2. Frequencyof SignificantRainfalls

CA3IdzNBEa& odmc FYR odmT aK2g GKS | @SNIF IS Y2yidKEe N
Hnnpmuamn NBALISOGAGBSte&d CAIdZNBE odmy aKz2ga GKS | ¢C
adFdA2ya FNBY HnAnAp TH Julyand Alg@ihhlde dna&radelbeei thepweties$ madxdhs,
followed by October and November and of these 5 years, 2008 and 2009 were the wettest on airragg.
iKSasS Y2yiKa GKSNB YIe& 0SS Iy AyONEBLl &S RasNdiated sevefF O 2
overflows. These data highlight the fact that it is not just the winter months that are at risk of increased

contamination.
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Rainfall (1971-2000)
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Figure 3.16: Averagemonthly rainfall (mm) data along the Carlingford Lough coastfrom m T m T1(S0oumceiMet

Office, 2010).
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Figure 3.17: Averagemonthly rainfall (mm) data along the Carlingford Loughcoast from H n n p m($oumeeiMet
Eireann, 2010a).
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Figure 3.18: Average monthly rainfall (mm) data at Carrickmacross, Co. Monaghan/Ardee, Co. Louth from 20500

(Source: Met Eireann, 2010a).
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3.7. Salinity

ThelLoughs Agency collects data on coastal water quality including salinity via a network of remotely moored
Environmental Monitoring Stations (EMS) in Carlingford Lough. AFBI manage and process these &\t& The
consists of an electronic unit which houség tata storage devices for capturing real time data and the GSM
(Global System for Mobile Communication) telemetry system for communication of these data with a base
a0l GA2y 2ynflyR® ¢KSNBE IINB (g2 9a{ a&ilouthA(Sef Bigufe 2 O
3.19). The Carlingford Lough North EMS is located approximately 650m southwest of Killowen Ptiet and
Carlingford_ough South EMS locatedapproximately 2.1knsoutheastof Greenore Salinity data are collected

daily. In addition, thé_.oughs Agency hold salinity data from a number of growth monitoring sites located with
Carlingford Lough. These can be seen in Figure 3.19, CU1 is located approximately 1.5km southeast of Omea
Co. Louth and CU2 is located approximately 800m north dinGeord, Co. Louth. Data are collected monthly.
Northern Ireland Environment Agency (NIEA) Water Management Unit collect water safaplsalinity

analysislamongstother parametersq see Section5.1.1)from variouslocationsaround
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Carlingford_ough(SeeFigure3.19).Dataare collectedquarterly.

. 2 Lauilis Agency Growth Monltating See
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Figure3.19:Locationof the salinity monitoring sitesin CarlingfordLough.

Figure 3.20 shows the mean, minimum and maximum salinity values from all of the salinity sites within the
Lough. The stations west of an imaginary line drawn from Carlingford Point to Killowen Point have a lower
average salinity than those stations eastud line, i.e. towards the Irish Sea. The minimum recorded salinity
value of 4.8 psu was recorded at Station CU2 (between Carlingford Town and Carlingford marina) and the
maximum of 37.85 psu was recorded at station EMS South (between Greenore andrBallaydoret al.

(1999) reported similar results and trends within the Lough and noted that the range within stations was
greater at the inner sites, reflecting the influence of freshwater inputs. Douglas (1992) also reported similar

results.

The flow fom the Newry River (which represents 70% of the total riverine flow into the Lough) is small in
comparison to the tidal prism of Carlingford Lough: the average recorded daily flow of the Newry River is
470,707, compared with a tidal prism volume of appimately 146 x 1%n® (Tayloret al, 1999). Inaddition,

Wilson (1974) carried out an analysis of salinity variation over the tidal cycle and his nedidéted that even

in the inner Lough the influence of rivers on salinity was only significant atdew

a7
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Figure3.20:Mean, minimum and maximumsalinity valuesfrom 1 n n 7 1(8Bonroedd|EA LoughsAgency).

3.8. Turbidity

Turbidity is a measure of the degree to which water loses its transparency due to the presesuspafded
particulates. The more total suspended solids in the water, the murkeseiins andhe higher theturbidity.
Tayloret al. (1999) monitored light penetration (Secchi depth) and Suspended Particulate Matter (SPM) in
Carlingford Lough from Janyat997 to June 1998. Table 3.12 shows the Secchi depth and SPMtatiaiis
located throughout Carlingford Lough.

Within the Lough, Secchi depth increased in the direction of the Irish Sea and SPM levels decreased in the sam
direction (See Figure 3.219ecchi depth ranged from a minimum of 0.20m at station 1 to a maximum of 7.25m

at station 15 and was lowest during the winter months of October to February. The low Secchirdeptdsd

at the innermoststationsmostlikely reflectsthe high suspendednatter loadingsoriginating fromthe Newry

River andhe resuspensiomf bedsediments irthe shallower waterdepths fromwind, wave andidal action.

It is likely that some of this suspendedoad arisesfrom the flood banksthat protect the
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reclaimed land on the far side of the river from the canal (Department of Industrial & Forensic S&i@neg,

SPM ranged from an average level 46.76 mg/L at station 1 to an average of 26.02 mg/L at station 15 (Table

3.12). Suspended Raulate Matter loads are a function of freshwater input, tidal range, salinity and wind

stress (Dyer, 1972).

Table3.12:Lightpenetration and SPMin CarlingfordLoughfrom Januaryl997to Junel998(Tayloret al., 1999).

Station

Secchdepth (m)

SPM(mg/L)

Min Mean | Max

Min Mean | Max

0.20 0.88 1.50

23.60 | 46.76 | 132.67

0.40 117 2.25

24.30 | 44.76 | 187.40

0.20 1.57 3.50

20.28 | 36.19 | 104.66

0.25 1.49 3.80

22.80 | 35.94 | 87.80

0.25 2.01 4.00

21.43 | 31.69 | 61.60

0.25 2.00 4.00

18.86 | 39.60 | 218.57

0.75 2.35 4.75

18.29 | 30.42 | 47.20

0.25 2.45 3.75

19.42 | 29.37 | 57.68

OO|IN|O|UTIAWIN|F

0.75 2.55 4.00

16.86 | 28.31 | 43.60

0.75 3.06 5.75

19.00 | 27.85 | 54.85

e
RO

0.5 3.53 6.25

16.10 | 29.18 | 55.00

[EEN
N

0.75 3.80 7.00

16.20 | 27.58 | 58.40

[EEN
w

0.5 3.75 7.00

18.25 | 26.87 | 60.56

[EY
N

0.75 4.01 7.00

17.15 | 27.88 | 58.04

=
(&)

0.75 4.24 7.25

12.29 | 26.02 | 47.00

=
»

0.75 4.16 6.70

15.53 | 26.52 | 51.60

=
\‘

0.90 3.31 5.50

18.85 | 26.92 | 42.50
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Figure 3.21: a) Secchi depth and b) SPM levels in Carlingford Lough from January 1997 to June 1998 (Souret: Taylor
al., 1999).
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3.9. Residencdimes

Residence timean bedefined as theaverageamountof time that a molecule of wateof aparticle spends in

a particular system (in this case Carlingford Lough). Residence times are important because of the way the'
governproductivity rates as wells thevulnerability to water quality degradation. The residettioaes within

the Lough duringhe summer can be seen in Figure 3.22 (Source: Feretied., 2007). These values are
calculated from the SMILE Delft3D Model. Carlingford Lough can be divided into three zones of long (> 20 days
mid (820 days) and short (< 8 days) residence times.

These residence time gradients have important ecological implications because they modulate the dynamical
relationship between nutrient dispersion/transport and its utilisation by phytoplankton. Domains with long
residence times are vulnerable to both netnit depletion and low production if the main supply flux is from

the coast and to eutrophication if the land based flux is much larger than the advection/dispersion rates.
Ecologically the upper reaches are likely to be predominantly regeneration produltti@n in contrast to the

short residence time areas near the mouth which will be largely new production driven.
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Figure 3.22: Residence times (days) within Carlingford Lough a) near surface and b) near bottom (Source: Eerreira

al., 2007).

3.10. Discussion

Theinner sectiornof Carlingford Lough (inside KillowBnint) is shallow (<5m depth), has relativelyak tidal

currents and receivesapproximately70% of the Loughsfreshwaterinput from the Newry/ClanryeRiver.
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These three factors combine to result in a turbid slow moving sink with a long residence time (>20 days). In
contrast the outer part of the Lough experiences strong tidal currents, deeper depths and shorter residence
times (<8 days), which all results ifieater moving well flushed area. Any contamination in the outer section

of the Lough will be diluted and dispersed rapidly, whereas the inner part of the Lough can act as a sink for
contaminants. In addition, the prevailing wind direction in the areathasffect of pushing water towards the
northern shoreline, into Rostrevor Bay and Mill Bay and given their shallow nature these areas may also act a:

sinks for contaminants.
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4. Identification of Pollution Sources

Themainsourcesof E.cdi are municipalsewagedischarge®r runoff from failing septicsystemsanimalfeed
operations, farms and faeces deposited in woodlands from warm blooded animals. In urban ardascalie

from the excrement of warm bloodednimals (such as pets in a park or on the street) may be washed into
creeks, rivers, streams, lakes, or groundwater during rainfalls or snow melts. The contamination in water is
often highest immediately following a storm, because of the runoff. Increeaeslso be evident during the
summer months due to higher populations (tourists) in coastal areas. In addition, infected bathers can
unknowingly contaminate water, or contamination can occur from boaters discharging wastes directly into the

water. This ection attempts to document all pollution sources within the Carlingford Lough catchaneat

4.1. DesktopSurvey

Pollution sources were considered within the catchment area of Carlingford Lough (see Figure 4.1). The
catchment area covers an area 4f7.4kn%, approximately 21.5km east west at its widest point and 40km

north south at its longest point.
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Figure4.1: CarlingfordLoughcatchmentareausedfor assessmenbf the pollution sources.

4.1.1. HumanPopulation

Figure 4.2 shows all of the counties which fall within the Carlingford Lough catchment area: Louth, Armagh and
Down. Population census data for Northern Ireland is given in units of Super Output Areas (8@#Al)sand

District Electoral Divisions (DED¢ ased by the Central Statistics Office (CSO) for Co. Louth. Figure 4.3 shows
the Northern Ireland SOA/wards and the Republic of Ireland DEDs within the Carlingford Lough catchment

area.
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Figured4.2: Countieswithin the CarlingfordLough CatchmentArea.
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Dataon humanpopulationsfor 2008for NorthernIrelandwere obtainedfrom TheNorthernIreland Statistics
and Research Agency (NISRA) website. The Republic of Ireland data were obtained through the Centre
Statistics Office (CSO) online census programme (CSO, 2010a) for the year 2006. Figure 4.4 shows the hum

population within the Carlingford Lobgcatchment area and Table 4.1 shows these data in tabular form.

The largest population centres in the study area are Derryleckagh (4,493 people), Clonallan (4,490 people) anc
Burren and Kilbroney (4,220). These areas are located to the east of Newigcanplorate Warrenpoint.
Population sizes ranging from 2,106 (Ballybot) to 3,789 (Mayobridge) are present all around Newry Town.
Along the southern shore of the Lough, the smallest population is in Greenore (979 pebplégrgest is in
Carlingford (1,38) and Drummullagh has a population size of 1,120 people. Along the northern shoreline, as
mentioned previously, the largest population is centred around Warrenpoint (Cloradlz®90 people; Burren

and Kilbroneyg 4,220 people and Seaview 3,163 people) Moving southeast along the northern shore,
Rostrevor has a population of 2,718 people and Lisnacree has a population of 2,867 people. It is clear from
Figure 4.5 that the areas with a denser population are located along the northern shoreline anciedhsf

Newry and Warrenpoint. The total population within the Carlingford Lough catchment is estimated at

approximately 61,000 people

Figure 4.5 and Table 4.2 shows the Z0@@ulation size in the main urban centres within the catchment area
(NISRA, @1; CSO, 2011). Newry City (29,946) and Warrenpoint (7,605) are the largest population centres,
located to the north of the Lough. The remaining coastal centres are all villages/intermediate settlements with

populations ranging from 439 (Omeath) to 2,58®strevor).

Human population in given areas is obtainable from census data; however, relating this information to the
levelof microbialcontaminationin coastalwatersis difficult andis constrainedby the geographidoundaries

used. Nonetheless, it is clear that areas with a higher population will have higher levels of sewage and
wastewater entering the Carlingford Lough system. Therefore, the highest levels of sewage and waste enter
the Lough from the Newry/Warrenpoi area, followed by the rest of the northern shoreline and then from

the southern shoreline.

4 Some DEDs/SOAs extended beyond the catchment area, therefore in order to estimate the population size within the
catchmentareaonly, the percentageof the DED/SOAyingwithin the catchmentwascalculatedin GlSandfrom this value

the population size was calculated e.g. if 50% of DED/SOA lies within catchment area then 50% of the total papasation
taken to be the population size of the area within tte@tchment.

5 Datafor Republioof Irelandis from 2006
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Figure4.4: Humanpopulation within the CarlingfordLoughCatchmentArea(SourceNISRA2010;CS02010a).

Table 4.1: Human population within the Carlingford Lough Catchment Area (Solt®RA, 2010; CSO, 2010a).

DED/SOA Population | DED/SOA Population
Carlingford 1,384 Derrymore 3,203
Greenore 979 Derryleckagh 4,493
Drummullagh 1,120 DaisyHill 3,388
WindsorHill 3,120 Clonallan 4,490
Tullyhappy 3,179 Camlough 3,448
Stt F 4 NR O] Q| 3,701 | Burren& Kilbroney 4,220
Stal NE Qa 2,401 Binnian 3,177
Spelga 3,147 Bessbrook 2,396
Silverbridge2 1,918 Ballybot 2,106
Seaview 3,163 Rathfriland 2,800
Rostrevor 2,718 Loughbrickland 2,698
Mayobridge 3,789 Katesbridge 2,651
Lisnacree 2,867 Fort 2,501
Fathom 3,260 Bannside 2,754
Drumalane 3,211 Ballydown2 2,500
Drumgillion 3,164 PoyntzZPass 2,493
Donaghmore 3,349
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Figure 4.5: Population size of urban areas within the Carlingford Lough catchment area (Source: NISRA, 2011;
CSO, 2011).

Table4.2: Populationsizeof urban areaswithin Carlingfordcatchmentarea(SourceNISRA2011;CS0O2011)

Name Town/Village Population
Rostrevor IntermediateSettlement 2556
Warrenpoint SmallTown 7605
Newry LargeTown 29946
Rathfriland IntermediateSettlement 2575
Omeath Village 439
Carlingford Village 623
4.1.2. Tourism

In 2009, 1.8 million tourists visited the East and Midlands Region of Ireland (Failte Ireland, 2010). This figure
was made up of 759,000 overseas tourists, 947,000 domestic tourists and 106,000 Northern Irish tourists. Of
the overseas tourists, 89,000 vesi Co. Louth. There is no way of estimating what percentage of these visitors
spent time along the Cooley Peninsula. The East and Midlands region had a significant growth in tourist
numbers between 2005 and 2007; however, in 2009 the underlying trendshaeturn to levels experienced

in the post 9/11 and Foot and Mouth years (Failte Ireland, 2010).
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Of the overseas tourists, 47% were visiting family and friends and 32% were holidaying, 35% of them arrived
between June and August, 19% between October and December and 17% between January and March an
56% stayed with family and friends (Failte Irela@810). Of the domestic tourists visiting the East and
Midlands region, 42% were holidaying, 40% were visiting family and friends. The timing of these visits was
fairly evenly spread throughout the year (28% between October and December; 27% betweendluly an
September; 25% between April and June and 21% between January and [(#itte) Ireland, 2010).

In 2009, 1,918,000 tourists visited Northern Ireland (NITB {Northern Ireland Tourist Board}, 2009) compared
with 2,076,000 in 2008. This was the lowest figtecorded since 2004 and is a 3.4% decrease on 2004 figures
and a 7.6% decrease on 2008 numbers. Of these tourists, 47% were visiting family and friends and 26% wer
holidaying, 32% of them arrivad betweenJuly and September and 26% of them arribetiveen April and

June and 59% stayed with family or friends while 27% stayed in a hotel. A NITB local authority survey reveale(
that in 2009, 936,000 trips were made to the Newry & Mourne &weith an estimate value of £12.7 million
(NITB, 2010). This regsents approximately 3% of the visitors who visited Northern Irelem2009. There is
however no way of estimating the number of tourists who visited Rastrevor/Greencastle area during their

stay.

There are numerous activities which tourists can pleetan along the shores of Carlingford Lough, i.e. walking,
climbing, water activities, golf, camping, caravanning, water sports, adventure centres, beaches, angling and
yachting and there is one Blue Flag Beach located in Cranfield Bay and a marinaito€atdithgford. Figure

4.6 shows all tourism related activity sites within the Carlingford Lough catchment area. These data were

gathered from a Loughs Agency Marine Tourism Audit and from Ordnance Survey maps.

Increases in population in the local areaedto tourism may result in an increase in the quantity of sewage
discharged within the Carlingford Lough area. In addition, Papaelia&ig1997) found significant correlations
between the number of swimmers presenh beaches and the presence of patlegcbacteria. In 2007, Elmir

et al. (2007) showed the role of human skin as an intermediate mechanism of pathogen transmission to the
water column. The main swimming beach in Carlingford Lough is Cranfield Bay. In addition, waste can entet
the Lough fronrecreational vessels. Carlingford marina is the only tourism based marina in the Lough and it

has in place waste disposal arrangements to prevent the contamination of water from vessel waste.

6 The Carlingford Lough area is located within the Newryauive district council/local authority area, which includes

the Northern Irish coastline of the Lough, the Mourne mountains and extends north and west of Newry.
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In order toidentify any significant differences . colif S@St a o6l aSR 2y aSrazylfAa
variance (ANOVA) was performed &n coliresults from 9 water sampling sites at Cassey Water and
Ballyedmond and ok. coliresults from shellfish flesh k&n at a number of beds around the Lough (Refer to
Sections 5.1.1 and 5.1.2 for more details on these sampling points). For this analysis, all shellfish flesh result
that returned a less than (<) value (i.e. <1) were halved (i.e. <1 becomes 0.5) amdpdissthat returned a

A L oA =

b5 o6b20 5SGSOGlIotS06 NBadAd ¢gSNBE IAQGSY || @ fdsS 27F

were used. Table 4.3 shows the data periods (by shellfish bed) used for the analyses.

Figure4.6: Touristfacilitieswithin the CarlingfordLoughCatchmentArea.

Table4.3: Dataperiodsusedfor analysisof seasonakariation in E.colilevelsin CarlingfordLough.

ShellfishBed Species DataDate Period
Ballyedmond Oyster HANCTIHNAM
Carriganean Oyster HANCTIHNM
FairGreen Oyster HANNCTIHAM
Flynn Mussel HANNCTIHAM
NarrowWater | Mussel 2007,H N N T H
Rostrevor Mussel HANCTHAM
Killowen Mussel HANNQTHAM
Ballagan Oyster HANNCTIHAM
Ballagan RazorClam | 2006,2008
Greenore Mussel HANCTHAM
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ShellfishBed Species DataDatePeriod

Greenore Oyster HANCTHAM
McCarthy Mussel 2007H N N1 PTTH
Inner Mussel HANQTHAM

CA3Idz2NB n o1 prdRakdifor @aetEshellfist?bédiafter grouping the data by season. These graphs
are frequently used to assess and compare sample distributions of microbiological data and are generally
composed by a median line (or the middle line of the data), the bothomx, which indicates the first quartile

value (25% of the data values are less than or equal to this value), the top box which indicates the third quartile
(75% of the data values are less than or equal to this value), the lower whisker or lower lintitamoper
whisker or the highest data value within the upper limit. Outliers (large and small) are represented by an
asterisk. It should be noted that some of the shellfish bed box plots are shown twice in Figure 4.7, this is due
to the fact that the firg plot shows a very large outlier which resulted in an illegible distribution; the second

plot shows the distribution without the outlier.

There were no significant differenceshn coliconcentrations in shellfish flesh from 2006 to 2010 with the
excepton of the Inner (mussel) site between summer and autumn. In addition, it can be seen in Figure 4.7 that
for the most partE. colconcentrations were higher during the autumn and winter months compared with the
summer months. This scenario is expectadggihigher rainfall in autumn and winter and increased hours of
sunlight in the summer months (UV light inactivakescolitherefore lower numbers in the summer months).

No significant increases B colilevels during the summer months were evident frénis analysis, implying
GKFG Ay /T IFNIAYIF2NR [2dAK GKS STFSOha 2F Ay ENBI &

colilevels than from any increase in population during the summer months.

No significantdifferencesbetweenwater E.coliconcentrationsvere seenbetween2005and 2010;however,

it must be noted that there were large gaps in the data.
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Figure4.7: SeasonaVariation of E.coliin shellfishfleshfrom CarlingfordLough.
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4.1.3.

SewageDischarges

Sewage effluent can vary in nature depending on the degree to which the sewage has been treated. Discharge:

of sewage effluent can arise from a number of different soussgsbe continuous ointermittent in nature:

1

=A =4 =2 =4 =4

treated effluentfrom urbansewagereatment plants(continuous);
stormdischarge$rom urbansewagereatment plants(intermittent);

effluentfrom 'packagesewagedreatment plantsservingsmallpopulations(continuous);
combinedsewerandemergencyoverflowsfrom seweragesystemgintermittent);
septictanks(intermittent);

crudesewagdalischargesat someestuarineand coastallocations(continuous).

Treatment of sewage ranges from:

f
f
f

noneat all (crudesewage);

preliminary(screeningand/or macerationto remove/disguisesolidmatter);

primary (settling to remove suspended solids as sewage sludge). Typically removes 40% of BOL
(BiochemicaDxygenDemand) 60%o0f suspendedsolids;17%of nitrogen and 20%o0f phosphorugrom

the untreated sewage;

secondary (settling and biological treatment to reduce the organic matter content). Typically removes
95% of BOD, 95% of suspended solids, 29% of nitrogen and 35% of phosphorus from the untreated
sewage. Ntrient removal steps can be incorporated into secondary treatment which can reduce

I YY2YAL m b R2gy (2 p Y3Ikf yR LIK2EALK2NHza (2 H
tertiary (settling, biological treatment and an effluent polishing step which may involve a reed bed
(unlikely foraO2 I aGFf 2Nl a0 2NJ I GNBlIGYSyld G2 NBRdAzOS
typically removes 100% of BOD, 100% of suspended solids, 33% of nitrogen and 38% of phosphorus fror

the untreated sewage.
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Figure4.8 showsall 21 Waste Water TreatmentWorks (WWTW)/Sewagé&chemeswithin the Carlingford

Lough catchment area. Table 4.4 shows the coordinates and population equivalents (p.e.) of these plants.

66
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Figure4.8: WWTWsand SewageSchemewwithin the Carlingbrd LoughCatchmentArea(Source TheEPANIEAWater
Management Unit, The Loughs Agency, NI Water).
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Table 4.4: WWTWSs and Sewage Schemes within the Carlingford Lough Catchment Area (Source: The EPA, NIEA Wate

Management Unit, The_oughs Agency; NI Water).

Map Name Easting | Northing | Longitude | Latitude | p.e.
Code
1 GreenoreSewagescheme [Redacted] | [Redacted]| [Redacted] | [Redacted] n/a
2 CarlingfordSewagescheme [Redacted] | [Redacted]| [Redacted] | [Redacted] 1200
3 OmeathSewagescheme [Redacted] | [Redacted]| [Redacted] | [Redacted] 487
4 NewryWWTW [Redacted] | [Redacted]| [Redacted] | [Redacted] | 63915
5 DamolyWwWTW [Redacted] | [Redacted]| [Redacted] | [Redacted] | >250
6 MullaghglassWWTW [Redacted] [Redacted]| [Redacted] | [Redacted] 168
7 Jerrettspas®VWTW [Redacted] | [Redacted] | [Redacted] | [Redacted] 39
8 LurganareVWTW [Redacted] | [Redacted] | [Redacted] | [Redacted] 407
9 CorganCottagesVWTW [Redacted] | [Redacted] | [Redacted] | [Redacted] 18
10 BeechHill SouthWWwWTW [Redacted] | [Redacted] | [Redacted] | [Redacted] 48
11 GlenVillaswwWTw [Redacted] | [Redacted] | [Redacted] | [Redacted] | <250
12 KillysavatWwTw [Redacted] | [Redacted]| [Redacted] | [Redacted] 30
13 Poyntzpas8VWTW [Redacted] | [Redacted]| [Redacted] | [Redacted] 880
14 ActonWWTW [Redacted] [Redacted]| [Redacted] | [Redacted] 83
15 BanksideV\WTW [Redacted] | [Redacted]| [Redacted] | [Redacted] 57
16 RathfrilandWwTWwW [Redacted] | [Redacted]| [Redacted] | [Redacted] 3455
17 BallyrusseWWTW [Redacted] | [Redacted]| [Redacted] | [Redacted] 24
18 WarrenpointWWTw [Redacted] | [Redacted] | [Redacted] | [Redacted| 14936
19 AtticalWWTW [Redacted] | [Redacted]| [Redacted] | [Redacted] 111
20 BallymaderphyvVWTW [Redacted] [Redacted]| [Redacted] | [Redacted] 66
21 CranfieldVWTW [Redacted] | [Redacted]| [Redacted] | [Redacted] | 3681
4.1.3.1. ContinuousSewageDischarges

Figure 4.9 shows the continuous sewage discharges associated with the WWTWs/Sewage Schenths within

Carlingford Lough catchment area andRih & OKIF NAS& ARSYUGAFTASR FTNRY

referenced map can be found in Section 4.3 Location of Sources.

All of the WWTW/Sewage Schemes shown in Figure 4.8 above have associated continuous discharge pipes

iKS

associated with themhowever, coordinates for some discharge pipes associated with the plants were not

available i.e. Beech Hill South WWTW therefore assumptions were made based on the location of the plant.

It was also assumedthat each of these plants had one continuousdiscarge pipe. In addition to WWTW

dischargepipes; there are 2 dischargepipes from sewageschemesdischarginguntreated waste into

Carlingford Lough from Omeath and Greenore. Any plans in the future that would allow for the primary or

secondantreatment of thesedischargeshouldbe seenin a favourablelight astreatment will helpimproved

the quality of water in the Lough.
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In total, there are 4 direct discharges into Carlingford Lough and the remainder discharge into higrs w
ultimately discharge into the Lough. Table 4.5 shows details on the continuous discharges (Source: WWTW
Public Register). Those which have a Y in the Discharge Data column of Table 4.5 have accompanying dischal
analysis results (Source: NI Waterhieh can be found in Appendix 1 (for 2010). The following parameters are
available for these discharges: Ammonia, Nitrate, Nitrite, Nitrogen oxides, Total Nitrogen, Phosphorus,

Biochemical Oxygen Demand, Suspended Solids, pH and metals.

The largest volumes discharged by these plants come from the Newry WWTW, which discharges secondan
treated waste water into the Newry River and ultimately Carlingford Lough (41,99@ayh and the
Warrenpoint WTWW, whicHhischarges secondary treated wastater directly into Carlingford Lough (7,860

m¥day).
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Figure4.9: Locationof Continuous SewagPischarges withirthe CarlingfordLoughCatchment AregSource The EPA,
NIEA Water Management Unit, The Loughs Agency, NI Water).
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Table4.5: ContinuousDischargesvithin the CarlingfordLoughCatchmentArea(Source TheEPANIEAWater ManagementUnit, TheLoughsAgency NI Water).
MapID | Name DischargeA Easting | Northing | Longitude| Latitude | ReceivingBody | Max DWF/day | Discharge
Discharge/| (m®) Data
day (md)
1A GreenoreSewage | Untreated [Redacted]| [Redacted] [Redacted]| [Redacted]| Carlingford 0
Scheme Lough
2A Carlingford Secondary [Redacted]| [Redacted]| [Redacted]| [Redacted]| Carlingford 0
Sewageéscheme Lough
3A OmeathSewage | Untreated [Redacted]| [Redacted]| [Redacted]| [Redacted]| Carlingford 0
Scheme Lough
4A NewryWWTW Secondaryreated waste [Redacted]| [Redacted]| [Redacted]| [Redacted]] NewryRiver 41990 13997| Y
water
5A DamollyWWTW | Secondaryreated waste [Redacted]| [Redacted]| [Redacted]| [Redacted]] NewryRiver 807 333
water
6A Mullaghglass Secondaryreated waste [Redacted]| [Redacted]| [Redacted]| [Redacted]| UnnamedTrib. 96.3 433|Y
WWTW water
7A Jerrettspass Secondaryreated effluent | [Redacted]| [Redacted]| [Redacted]| [Redacted]| NewryCanal 31 10
WWTW
8A LurganaraVWTW | Secondaryreated waste [Redacted] | [Redacted]| [Redacted]| [Redacted] 0 Y
water
9A CorgaryCottages | Goodsecondaryreated [Redacted]| [Redacted]| [Redacted]| [Redacted]| Trib.Of Newry 48 16
WWTW effluentwith nitrification River
10A BeechHill South Secondaryreated effluent | [Redacted] | [Redacted]| [Redacted]| [Redacted] 0
WWTW
11A GlenVillas Secondaryreated effluent | [Redacted]| [Redacted]| [Redacted]| [Redacted]| Trib.Newry 160 53
WWTW River
12A KillysavatWWTW | Secondaryreated effluent | [Redacted]| [Redacted]| [Redacted]| [Redacted]| Trib.Newry 24 8
River
13A Poyntzpass Secondaryreated waste [Redacted]| [Redacted]| [Redacted]| [Redacted] NewryCanal 585 195|Y
WWTW water
71
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MapID | Name DischargeA Easting | Northing | Longitude| Latitude | ReceivingBody | Max DWF/day | Discharge
Discharge/| (m®) Data
day (md)
14A ActonWWTW Secondaryreated effluent | [Redacted]| [Redacted]| [Redacted] [Redacted]| Trib.Newry 162 54
Canal
15A BanksideVWTW | Secondaryreated effluent | [Redacted]| [Redacted]| [Redacted]| [Redacted]| Trib.Clanrye 24 8
River
16A Rathfriland Secondaryreated waste [Redacted]| [Redacted]| [Redacted]| [Redacted]| Trib.Clanrye 3111 1183| Y
WWTW water River
17A Ballyrussel Goodsecondary treated [Redacted]| [Redacted]| [Redacted]| [Redacted]| Trib. 31 10
WWTW effluentwith nitrification Moygannon
River
18A Warrenpoint Secondaryreated waste [Redacted]| [Redacted]| [Redacted]| [Redacted]| Carlingford 7860 3164| Y
WWTW water Lough
19A AtticalWWTW Secondaryreated effluent | [Redacted]| [Redacted]| [Redacted]| [Redacted]| YellowWater 120 40
20A Ballymaderfy Secondaryreated effluent | [Redacted]| [Redacted]| [Redacted]| [Redacted]| Trib. 117 26
WWTW Carlingford
Lough
21A CranfieldWWTW | Finescreenedvastewater | [Redacted]| [Redacted]| [Redacted]| [Redacted]| Carlingford 6910| 50(1/10mt
Lough 30/4),2300
(1/5 130/9)
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4.1.3.2. RainfallDependenSewageDischarges

In additionto WWTWhavinga continuousdischarge pip& numberof them alsohaveintermittent discharge

pipes. These can be seen in Figure 4.10 and are detailed in Table 4.6. Figure 4.10 also shows septic tanks in t
catchment and Table 4.7 details these. Figure 4.11 shows all overflows (i.e. CSO [Comben€avBeiows]

and SPS [Sewage Pumping Station] overflows) within the catchment area and Table 4.8 details these overflows
It should be noted that while no septic tanks/overflows are shown for the Co. Louth area, it must be assumed

that they are presentii KS | NS 6dzy F2 Nl dzy 6Ste& RSOGFAfa 2y GKSA

referenced maps can be found in Section 4.3 Location of Sources.
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Figure4.10:Intermittent dischargesand septictankswithin the CarlingfordLoughCatchmentArea(Source EPANIEA,
The Loughs Agency, NI Water).
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Map ID Source Intermittent | Easting | Northing | Longitude| Latitude | ReceivingBody DischargeDetails
2B Carlingford | Stormwater | [Redacted] | [Redacted]| [Redacted]| [Redacted]| Carlingford n/a
Sewage overflow Harbour
Scheme
4B Newry Screened [Redacted]| [Redacted]| [Redacted]| [Redacted]| NewryRiver Volumeislimited to that whichoverflowswhen
WWTW stormwaste flow exceeds 486 I/s (41991m3/day) due to
water rain/snowmelt
5B Damolly Stormwaste | [Redacted]| [Redacted]| [Redacted]| [Redacted]| NewryRiver Volumeislimited to that whichoverflowswhen
WWTW water flow exceeds 9.34 I/s (807m3/day) due to
rain/snowmelt
6B Mullaghglass| Screened [Redacted]| [Redacted]| [Redacted]| [Redacted]| UnnamedTrib. Volumeislimited to that whichoverflowswhen
WWTW unsettled flow exceeds 1.11 I/s (96.3m3/day) due to
stormwaste rain/snow melt
water
6C Mullaghglass| Screened [Redacted]| [Redacted]| [Redacted]| [Redacted] UnnamedTrib. Volumeislimited to that whichoverflowswhen
WWTW unsettled flow at the boundary storm overflow weir
stormwaste exceeds 3.19l/s (276m3/day) due to rain/snow
water melt
8B Lurganare | Screened [Redacted]| [Redacted]| [Redacted]| [Redacted]| Trib. River Volumeislimited to that whichoverflowswhen
WWTW settled Jerretspass flow exceeds 2.24 I/s (193.7m3/day) due to
stormwaste rain/snow melt
water
8C Lurganare Screened [Redacted]| [Redacted]| [Redacted]| [Redacted]| Trib. River Volume is limited to that which overflows when
WWTW settled Jerretspass flow at the boundary storm overflow weir
stormwaste exceeds.48l/s (559.7m3/daydueto rain/snow
water melt
10B BeecHHill Settled [Redacted]| [Redacted]| [Redacted]| [Redacted]| Trib.ClanryeRiver | Volumeislimited to that whichoverflowswhen
South stormwaste flow exceeds 1.62 I/s (140m3/day) due to
WWTW water rain/snowmelt
13B Poyntzpass | Screened [Redacted]| [Redacted]| [Redacted]| [Redacted]| Unnamedstream | Volumeislimited to that whichoverflowswhen
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Map ID Source Intermittent | Easting | Northing | Longitude| Latitude | ReceivingBody DischargeDetails
WWTW stormwaste flow exceeds.8l/s (586m3/day)ueto
water rain/snowmelt
14B Acton Screened [Redacted]| [Redacted]| [Redacted]| [Redacted] Trib.NewryCanal | Volumeislimited to that whichoverflowswhen
WWTW stormwaste flow exceeds 1.88 I/s (162m3/day) due to
water rain/snowmelt
16B Rathfriland | Screened [Redacted]| [Redacted]| [Redacted]| [Redacted] Trib.ClanryeRiver | Volumeislimited to that whichoverflowswhen
STW stormwaste flow exceeds 36 1/$3110 m3/day) due to
water rain/snowmelt
16C Rathfriland | Settled [Redacted]| [Redacted]| [Redacted]| [Redacted] Trib.ClanryeRiver | Volumeislimited to that whichoverflowswhen
STW stormwaste flow at the boundary storm overflow weir
water exceeds 621/$5357m3/day) due to rain/snow
melt
18B Warrenpoint | Screened [Redacted]| [Redacted]| [Redacted]| [Redacted] Carlingford_ough | Volumeislimited to that whichoverflowswhen
STW settled flow exceeds 90.97 I/s (7860m3/day) due to
stormwaste rain/snow melt
water
18C Warrenpoint | Screened [Redacted]| [Redacted]| [Redacted]| [Redacted] Carlingford_ough | Volumeislimited to that whichoverflowswhen
STW stormwaste flow at the boundary storm overflow weir
water exceeds 291.5 I/25189m3/day) due to
rain/snowmelt
19B AtticalSTW | Screened [Redacted]| [Redacted]| [Redacted]| [Redacted] YellowWater Volumeislimited to that whichoverflowswhen
stormwaste flow exceeds 1.39l/s (120m3/day)due to
water rain/snowmelt
21B Cranfield Screened [Redacted]| [Redacted]| [Redacted][Redacted] | Carlingford_ough | Volume is limited to that which overflows when
STW stormwaste flow at inlet pumpsexceedghe passforward due
water to rain/snowmelt
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Table4.7: Septictankswithin the CarlingfordLoughCatchmentArea(Source TheLoughsAgency NI Water).

MapID | Name Easting | Northing | Longitude| Latitude
105 | Corrinshingo Redacted| Redacted Redacted Redacted
106 | ArmaghRoadNo.16 m n n 1t m i Redacted Redacted Redacted Redacted
107 | GoraghRoadd Mmp TM T U Redacted Redacted Redacted Redacted
108 | ArmaghRoadNo.30 my 1t M d Redacted| Redacted Redacted Redacted
109 | ArmaghRoadNo.26 H n H Tt H /| Redacted Redacted Redacted Redacted
110 MaytownRoadd nomn p 0 Redacted| Redacted Redacted Redacted
111 | Jockey®Brae Redacted Redacted Redacted Redacted
112 DemoarnVillas Redacted| Redacted Redacted Redacted
113 | Greenan Redacted| Redacted Redacted Redacted
114 LakeviewRoad Redacted| Redacted Redacted Redacted
115 | GlascaRoad Redacted Redacted RedactedRedacted
116 | Glaskerbedroad(11) Redacted| Redacted Redacted Redacted
117 KnocKTerrace Redacted| Redacted Redacted Redacted
118 | GlenView Redacted| Redacted Redacted Redacted
119 HilltlownRoadd H 1 TTH ¢ U Redacted Redacted RedactedRedacted
120 | NewryRdéy nmmy o 0 Redacted| Redacted Redacted Redacted
121 | StPatricksVillas Redacted| Redacted Redacted Redacted
122 | ShinnRoad Redacted| Redacted Redacted Redacted
123 MountainViewTullymurry Redacted Redacted Redacted Redacted
124 Fourmile Redacted| Redacted Redacted Redacted
125 | Corcreeghyroad Redacted| Redacted Redacted Redacted
126 | SavalmoreCottagesVWTW Redacted| Redacted Redacted Redacted
127 Lurgancahon®do o p mo g0 | Redacted| Redacted Redacted Redacted
128 Lurgancahon®do p T mp g0 | Redacted) Redacted Redacted Redacted
129 | HilltownRoado n 1tc 0 Redacted Redacted Redacted Redacted
130 | CommonsSchooRoadd y 1t m n| Redacted| Redacted Redacted Redacted
131 LurgancantyRdo mc mtmy 0 Redacted| Redacted Redacted Redacted
132 DrumgrevagliurgancantysTW | Redacted| Redacted Redacted Redacted
133 | BallymaconaghVTW(ST) Redacted| Redacted Redacted Redacted
134 | Ballymaconaghird19 Redacted| Redacted Redacted Redacted
135 | KilbroneyPark Redacted| Redacted Redacted Redacted
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Figured.11:Overflowslocatedwithin the CarlingfordLoughCatchmentArea(SourceloughsAgency NI Water).
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Table4.8: Overflowswithin the CarlingfordLoughcatchmentArea(Source TheLoughsAgency NI Water).

£ AQUAFACT

JN106¢

MapID | Name Function | Easting | Northing | Longitude| Latitude
22 DrumalaneRoadCSO Combined | Redacted| Redacted Redacted Redacted
23 DublinRoadNewryCSO Combined | Redacted| Redacted Redacted Redacted
24 BridgeStreetSPS Combined | Redacted Redacted Redacted Redacted
25 KilnStreetCSO Foul Redacted Redacted Redacted Redacted
26 PatrickStreetCSO Foul Redacted Redacted Redacted Redacted
27 Jame<LonnollyParkPatrickStreet | Surface Redacted Redacted Redacted Redacted

CSO
28 Not Assigned Surface Redacted Redacted Redacted Redacted
29 WinSPS Foul Redacted Redacted Redacted Redacted
30 VioletHill Avenue Foul Redacted| Redacted Redacted Redacted
31 Not Assigned Foul Redacted| Redacted Redacted Redacted
32 CamlougiRoadCSO Combined | Redacted Redacted Redacted Redacted
33 CamlougltsPS Combined | Redacted| Redacted Redacted Redacted
34 CashelloseSPS Combined | Redacted Redacted Redacted Redacted
35 ChapeRoadStMalachysCSO Surface Redacted| Redacted Redacted Redacted
36 Mill RoadCSO Combined | Redacted Redacted Redacted Redacted
37 DerrymoreRoadCSO Combined | Redacted Redacted Redacted Redacted
38 Millvale SPS Combined | Redacted Redacted Redacted Redacted
39 BrackerGrove Foul Redacted| Redacted Redacted Redacted
40 CarnbanaVWTWSPS Foul Redacted| Redacted Redacted Redacted
41 Carnbang2) SPS Combined | Redacted Redacted Redacted Redacted
42 Carnbane&sPS Foul Redacted| Redacted Redacted Redacted
43 AdriaFactoryCarnbanesPS Foul Redacted| Redacted Redacted Redacted
44 CarnbandgsardensSPS Combined | Redacted Redacted Redacted Redacted
45 LisduffSPS Foul Redacted| Redacted Redacted Redacted
46 NewryDepotSPS Foul Redacted| Redacted Redacted Redacted
47 CluainAir Foul Redacted| Redacted Redacted Redacted
48 ActonCSO Combined | Redacted| Redacted Redacted Redacted
49 Loughbrickland Foul Redacted Redacted Redacted Redacted
50 Oaklandd_oughbricklandsPS Foul Redacted Redacted Redacted Redacted
51 NewryRoadLoughbrickland Combined | Redacted| Redacted Redacted Redacted
52 AshleighGrove Unknown | Redacted| Redacted Redacted Redacted
53 Bernaghview Foul Redacted| Redacted Redacted Redacted
54 IveaghCresentCSO Foul Redacted Redacted Redacted Redacted
55 Not Assigned Foul Redacted Redacted Redacted Redacted
56 SleepvalleyrathfrilandSPS Foul Redacted Redacted Redacted Redacted
57 IvanCottagesRathfrilandSPS Foul Redacted| Redacted Redacted Redacted
58 Ivy bridge Foul Redacted Redacted Redacted Redacted
59 SavalBegSPS Combined | Redacted| Redacted Redacted Redacted
60 AshtreeCottagesSPS Foul Redacted| Redacted Redacted Redacted
61 ArdfreelinSPS Foul Redacted| Redacted Redacted Redacted
62 CrownBridgeSPS Combined | Redacted Redacted Redacted Redacted
63 MayobridgeSPS Foul Redacted| Redacted Redacted Redacted
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MapID | Name Function | Easting | Northing | Longitude| Latitude
64 DerryleckaglsPS Combined | Redacted Redacted Redacted Redacted
65 Arthur StreetWindsorHill CSO Combined | Redacted Redacted Redacted Redacted
66 IslandbaniSPS Combined | Redacted| Redacted Redacted Redacted
67 BagotStreetStreamStreetCSO Combined | Redacted Redacted Redacted Redacted
68 KildareStreetTownHallCSO Combined | Redacted Redacted Redacted Redacted
69 WellLaneSPS Foul Redacted Redacted Redacted Redacted
70 WindmillRoadSPS Foul Redacted Redacted Redacted Redacted
71 GreenbanKkndustrialEstate Foul Redacted| Redacted Redacted Redacted
72 WarrenpointRoadl SPS Combined | Redacted Redacted Redacted Redacted
73 RampartRoadSPS Foul Redacted| Redacted Redacted Redacted
74 Greenbank3 Surface Redacted| Redacted Redacted Redacted
75 Greenbank SPS Foul Redacted Redacted Redacted Redacted
76 WarrenpointRoad2 SPS Combined | Redacted| Redacted Redacted Redacted
77 LoughwayBusines®arkEntrance Foul Redacted| Redacted Redacted Redacted
78 LoughwayBusines®arkEast Foul Redacted Redacted Redacted Redacted
79 LoughwayBusines®arkCentral Surface Redacted| Redacted Redacted Redacted
80 LoughwayBusines®arkCanal Surface Redacted Redacted Redacted Redacted
81 CarrickmacstaypPS Foul Redacted Redacted Redacted Redacted
82 MoundRoadSPS Combined | Redacted Redacted Redacted Redacted
83 SpringMeadows Combined | Redacted Redacted Redacted Redacted
84 WarrenpointGolfClubSPS Foul Redacted| Redacted Redacted Redacted
85 TheDocksWarrenpointSPS Combined | Redacted Redacted Redacted Redacted
86 WarrenpointMain SPS Combined | Redacted| Redacted Redacted Redacted
87 SpringfoeldRoadSPS Combined | Redacted Redacted Redacted Redacted
88 Seafields Foul Redacted| Redacted Redacted Redacted
89 DobbinesPointSPS Combined | Redacted Redacted Redacted Redacted
20 DrumseskRoadSPS Combined | Redacted| Redacted Redacted Redacted
91 ShoreRoadRostrevoISPS2 Combined | Redacted| Redacted Redacted Redacted
92 HornersLaneCSO Combined | Redacted| Redacted Redacted Redacted
93 Water StreetCSO Combined | Redacted Redacted Redacted Redacted
94 CherryHill SouthCSO Combined | Redacted Redacted Redacted Redacted
95 PinewoodSPS Foul Redacted| Redacted Redacted Redacted
96 KillowenSPS Foul Redacted| Redacted Redacted Redacted
97 Greencastlé’ierRoad(1) Foul Redacted| Redacted Redacted Redacted
98 GreencastléierRoad(2) Foul Redacted| Redacted Redacted Redacted
99 Cranfieldl CrossroadSPS Foul Redacted| Redacted Redacted Redacted
100 | Cranfield3 GrangeChapelSPS Foul Redacted| Redacted Redacted Redacted
101 Cranfield4 SnadbanlSPS Foul Redacted| Redacted Redacted Redacted
102 Cranfield2 ChestnuttsSPS Foul Redacted| Redacted Redacted Redacted
103 | Cranfield WWTW) Final Redacted| Redacted Redacted Redacted

Effluent
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4.1.3.3. Emergencyischarges

Figured.12showsall emergencydischarge$ocatedwithin the Carlingford_oughcatchmentarea.All of these
are in connection with WWTWSs and their details can be seen in Table 4.9 (Source WWTW Public Ragister).
data on pollution incidences in Carlingford Lbugere available from NIEA during the timeframe of this
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Figure4.12:Emergencyischargesithin the CarlingfordLoughCatchmentArea(Source WWTWPublicRegister).
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Table4.9: Detailson emergencydischargegWWTWPublicRegister).

MapID | Source Intermittent Easting| Northing | Longitude | Latitude | Receiving@ody | DischargeDetails
9D Lurganare Secondary Redaced |Redactd | Redaced | Redaced | Trib. River The pump shall be capable of passing
STW treatedwaste Jerretspass forwardto the dischargepoint all flowsup
water to aflow of 193.7m3/day(2.24l/s)
17C Beech Hill Secondary Redactd | Redactd | Redaced | Redaced | Trib.Clanrye The pump shall be capable of passing
NewrySTW | treated River forward for treatmentall flowsupto aflow
effluentin of 140m3/day (1.62l/s)
Emergency
71 Well Road Private Redaced | Redaced| Redaced |Redaceéd | Unnamed Unknown
Housing Sewage:
Development| Emergency
Overflow
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4.1.4. Industrial Discharges

Figure 4.13 shows the industrial discharges withenCarlingford Lough catchment area accounteddaring
the RS a | masbedsBiéntAf | NH SONBOE & SNIFigueddh lyeGobirielin Section4.3 Location of
Sources. In total there are 18 industrial discharges. The discharges consist of water treatment plants (WTP)
abstractions, sewage, site drainage and fisheries discharges. Six of these flow directly into thel Laaudgti,

Bay, 1 at Greencdst Point and 4 at Warrenpoint. The remainder flow into streams/rivers that ultimately

discharge into the Lough. Details on these industrial discharges can be seen in Tables 4.10.and

L Y
P R e TR R T T
B P A S LN et o
B 5 Dowtwgty  hsamSe)

Figure4.13:Allindustrial dischargeswithin the CarlingfordLoughCatchmentArea(SourceNIEAEPA).
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Table4.10:Detailson industrial dischargesvith the CarlingfordLoughCatchmentArea(Source NIEA).

MapID | Station FileRef | Industry Easting | Northing | Longitude| Latitude
1 64486 | TC25/10 | PrivateSewage Unspecified Redactd | Redaced | Redackd |Redaced
2 62685 | TC168/05 FoodProcessingShellFishery Redactd | Redaced | Redackd |Redaced
3 63914 | TC145/08| SiteDrainage Unspecified Redaced | Redaced | Redaced |Redaced
4 63915 | TC146/08| SiteDrainage Unspecified Redaced | Redaced | Redaced |Redaced
5 64018 | TC147/08| SiteDrainage Unspecified Redaced | Redaced | Redaced |Redaced
6 63221 | TC324/06| SiteDrainage Unspecified Redaced | Redaced | Redaced |Redaced
7 62424 | TC174/04| FoodProcessingFishFarm Redaced | Redaced | Redaced |Redaced
8 63216 | TC298/06| PrivateSewage Unspecified Redaced | Redaced | Redaced |Redaced
Table4.11:Abstractionsand water treatment plantslocatedwithin the CarlingfordLoughCatchmentArea(Source EPA).

MapID | Code Name Class Subclass Easting | Northing | Longitude| Latitude
9 NB_ABS0003 | Shallowwell Pressures| Abstractions|Redaced | Redaced | Redaced | Redaced
10 NB_ABS0004 | Shallowwell Pressures| Abstractions|Redaced | Redaced | Redaceéd | Redaced
11 NB_ABS0010 | CarlingfordBorehole | Pressures| Abstractions|Redaced | Redaced | Redaced | Redaced
12 NB_ABS0015 | JenkindWVell Pressures| Abstractions|Redaced | Redaced | Redaceéd | Redaced
13 NB_ABS0016 | MountainStream Pressures| Abstractions|Redaced | Redaced | Redaced | Redaced
14 NB_ABS0017 | MuchgrangeSprings | Pressures| Abstractions|Redactd | Redaced | Redactd |Redaced
15 NB_ABS0018 | LisleaBorehole Pressures| Abstractions|Redaced | Redaced | Redaced |Redaced
16 NB_ABS0019 | RylancRiverside Pressures| Abstractions|Redaced | Redacéd | Redaced | Redaced
17 NB_WTP0014 | MountainStream Pressures| WTP Redactd | Redackd | Redactd |Redaced
18 NB_WTPO0015 | RylandRiverside Pressures| WTP Redaced | Redackd | Redactd |Redaced
IN1069 85
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4.1.5. LanduseDischarges

Figure 4.14 shows the Corine land use within the Carlingford Lough catchment area. Figure 3.10 (page 34
shows all rivers/streams within the catchment area. Within the catchment area, landuse is dominated by
pastures (311.52kf 63.2%), followed by naturajrassland (48.45kfn 9.8%) and moors and heathland

(29.03kmMT p @20 0a4SS CATdzZNB nodmpOd C2NBaldNE 0 dddiseT SNE
inthe area (19.54kA0 @ Ly G2GF €= | INK OdzA G dzNI £ | Odorhplex dulivatian o y 2

patterns and agriculture/natural vegetation) comprise 70.7% (3482tkifithe landuse in tharea.
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Figured.14:Landusewithin the CarlingfordLoughCatchmentArea(SourceTheLoughsAgency EPA).
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Figure4.15:Breakdownof landusewithin the CarlingfordLoughCatchmentArea.

Data from the Department of Agriculture and Rural Development Farm Census 2008 (DARD, 2008) and fron
the Census of Agriculture 2000 (CSO, 2000) can be seen in Table 4.12 below. Figures 4.16 to 4.23 show thema
maps for each category in Table 4.12. Treeno farms or agricultural activity in the following areas: Newry

6. Fffteo2dx 5FAae 1 AffT S5NHzYIdzA t A2y S {Gd t I GNRO| Qz

Numbers of farms within the catchment area ranged from 6 in Clonallan5@g¢y | YR {G® al

Down/Armagh) to >200 in Spelga (Co. Down and Silver Bridge (Co. Armagh).

Thetotal areafarmed within the catchmentareavaried from 95ha.in St.a | NXEQQ.Armagh/Down)to

>6,000hain BannsideandKatesbridgen Co.Down.

The total crops farmed within the catchment area varied from Oha. in Bessbrook (Co. Down), Clonallan (Co.
Down), Drumalane (Co. Down/Armagh),St. a | NEQo.&Down/Armagh), Drummullagh(Co. Louth) and
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Greenore(Co.Louth)to >1,000hain BannsidgCo.Down).

¢c201I f AN} aa FyR NRBdzZAK 3INITAyYy3a FNBLFa gAGKAY (GKS
Armagh/Down) to >4,000 ha in Lisnacree (Co. Down), Mayobridge (Co. Down), Silver Brisge (Co. Armagh
SpelgaCo.Down), Tullyhappy(@. Armagh/Down)BannsidgCo.Down),KatesbridggCo.Down)and Poyntz

Pass (Co. Armagh).

Thetotal number of cattle within the catchmentarearangedfrom 62 in St.a | NJECQ.Bown/Armagh)to
>10,000 in Donaghmore (Co. Armagh), Tullyhappy (Co. DownghjrrBannside (Co. Down), Katesbridge (Co.
Down) and Poyntz Pass (Co. Armagh).

The total number of sheep within the catchment area ranged from 0 in Derrymore (Co. Armagh) to >20,000

Lisnacree (Co. Down) and Spelga (Co. Down).

No data for pigs weravailable for the Republic of Ireland. Numbers of pigs within the catchmentrareged
FNBY n Ay .SaaoNB2]1 6/2d 52¢y03 5SNNEfSO1l3IK o6/ 2
Down/Armagh), Ballydown (Co. Down) and Rathfriland (Co. Dowm} @00 in Binnian (Co. Down) and
Tullyhappy (Co. Down/Armagh).

No data for poultry were available for the Republic of Ireland. Numbers of poultry within the catchment area
ranged from 0 in Bessbrook (Co. Down), Binnian (Co. Down), Camlough, Co. AGiwagiian (Co. Down),
Drumalane (Co. Down/Armagh), Fathom (Co. Armagh), Rostrevor (Co. Down), Silver Bridge (Co. Armagh), ¢
alNBEQa o0/2® 52¢6yk! N¥IF3IKOXE . lFfftedR26y 0/ 2® 5246y0 |
(Co. Armagh), Spelga (Co. Ddwnd Tullyhappy (Co. Down/Armagh).
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DED/SOA County No. Farms AreaFarmed | TotalCrops | TotalGrass& Rough Cattle Sheep Pig$ Poultry
(ha) (ha)* Grazing (hd) 6 Writn
Ballybot Down/Armagh 0 0 0 0 0 0 0 0
Bessbrook Down 12 347 0 347 645 120 0 0
Binnian Down 147 2,842 215 2,618 5,710 13,229 4,546 0
BurrenAndKilbroney Down 145 2,860 14 2,772 4,709 10,198 1,131 1
Camlough Armagh 131 2,772 53 2,715 5,590 2,932 3,200 0
Clonallan Down 6 99 0 98 84 291 3 0
DaisyHill Down/Armagh 0 0 0 0 0 0 0 0
Derryleckagh Down/Armagh 50 889 4 863 2,066 556 0 96
Derrymore Armagh 17 377 19 357 943 0 0 7
Donaghmore Armagh 165 4,672 762 3,878 10,353 9,439 3,675 129
Drumalane Down/Armagh 7 124 0 123 233 104 18 0
Drumgullion Down/Armagh 0 0 0 0 0 0 0 0
Fathom Armagh 92 1,635 1 1,621 2,697 2,770 201 0
Lisnacree Down 165 4,835 233 4,538 6,023 21,644 944 22
Mayobridge Down 163 4,284 244 4,028 9,817 12,854 4 34
Rostrevor Down 40 932 30 883 1,139 7,138 1,222 0
Seaview Down 0 0 0 0 0 0 0 0
SilverBridge Armagh 215 4,687 17 4,649 7,039 5,295 1 0
Spelga Down 223 5,504 249 5,243 6,991 37,669 1,629 110
StMarys Down/Armagh 6 95 0 95 62 916 0 0
StPatricks Down 0 0 0 0 0 0 0 0
Tullyhappy Down/Armagh 173 5,812 453 5,322 16,791 7,454 5,732 101
WindsorHill Down 0 0 0 0 0 0 0 0
Ballydown Down 20 999 125 872 2,349 1,792 0 0
Bannside Down 189 6,529 1,214 5,263 11,973 11,667 2,531 1
Fort Down 0 0 0 0 0 0 0 0
Katesbridge Down 185 6,120 993 5,083 12,367 | 15,584 2,210 56
Loughbrickland Down 93 3,246 397 2,818 7,021 3,166 764 9
90
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DED/SOA County No.Farms | AreaFarmed | TotalCrops | TotalGrassk Rough | Cattle Sheep Pig$ Poultry
(ha) (ha)* Grazing (hd) oWsn
Rathfriland Down 20 479 33 446 1,124 1,826 0 0
PoyntzPass Armagh 150 6,252 798 5,386 15,167 | 11,850 1,356 24
Carlingford Louth 53 877 253 623 274 7264 n/a n/a
Drummullagh Louth 58 716 0 597 499 6713 n/a n/a
Greenore Louth 42 1,101 0 487 822 2202 n/a n/a

* Forthe Republicof IrelandDEDsT otalCopsincludesFruitandHorticulture.

# Forthe Republicof IrelandDEDsTotalGrassand RoughGrazingvastakento be the sumof TotalPasture Total Silage TotalHayand RoughGrazing.

$ No datawere availablefor Pigsand Poultryfor the Republicof IrelandDEDs.

Thefiguresgivenfor SilverBridgeandBallydownarefor the entire SOAi0t justthe sectionswithin the catchmentarea(e.g.Ballydown2 and SilverBridge2)

tﬂr AQUAFACT JIN106¢
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Figure4.16:Numberof farmswithin the CarlingfordLoughCatchmentArea(Source DARD2008and CS02000).
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Figured.17:Areafarmed (ha)within the CarlingfordLoughCatchmentArea(Source DARD2008and CS02000).
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Figure4.18:Total cropswithin the CarlingfordLoughCatchmentArea(Source DARD2008and CS02000).
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Figure4.19: Total grassand rough grazingwithin the Carlingford LoughCatchmentArea (Source:DARD,2008 and
CSO0, 2000).
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Figure4.20: Cattlewithin the CarlingfordLoughCatchmentArea(Source DARD2008and CS02000).
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Figure4.21:Sheepwithin the CarlingfordLoughCatchmentArea(Source DARD 2008and CS0O2000).
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Figured.22:Pigswithin the CarlingfordLoughCatchmentArea(Source DARD 2008).No data availablefor Co.Louth.
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A number of studies have reported a strong association between intensive livestock farming areas and faecal
AYRAOIF(G2N) O2yOSyiNrGA2ya 2F YAONR2NHlIyAaYa AY
especially during high flow conditions, bot@fy L2 Ay i | YR y2ynLRAYyd &2 dz2NDOS
et al.,2002).

l.j

QX

ax

As no faecal coliform data are available from the rivers flowing into the Lough, nutrient data are us€dérin
to gain an appreciation of contamination levels entering théesys Several studies have reported correlations
between nutrient levels and faecal coliform levels (i.e. there is a general tendency of an increase in faecal

coliform counts with increasing nutrient concentrations) (e.g. Owilli, 2003; Petetici 20095.

Tayloret al. (1999) calculated that the total annual loading of dissolved inorganic nitrogen (DNt N&*,

of which<2%wasNH,*) to CarlingfordLoughwas1,311tonnes.Approximately77%(1,016tonnes)of the DIN
originated from the Newry/Clanrye catchment, with an additional 11% from the other inflowing rivers (See
Figure 4.24). The Newry and Moygannon River catchments had the highest nitrate areal loads (3116 kg km
yrtfand 2700 kg kihyr™ Yespectively) vithin the Carlingford Lough area and these high loads were concurrent
with a high percentage of land cover given over to arable farming and grassland (90.13% and 88.1%
respectively). In addition it was shown that the river nitrate loadings to Carlingfargn.were seasonal with

highest concentrations during the winter months.

W Estusrine & STWs
W Newry/Clanrye River
o Other Rivaers

W Atmosphere

Figured.24:Partitioning of the total annualdissolvedinorganicnitrogen (DIN)load (SourceTayloret al., 1999).
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Since theTayloret al. (1999)report, a numberof Regulationsvere enforced. The Controlof Pollution(Silage,

Slurry and Agricultural Fuel Oil; SSAFO) Regulations, which came into effect in Northern Ireland %dulye 21
2003 are designed to stop water pollution from agriculture. The purpose of these regulations is to minimise
the risk of water pollubn from silage, slurry and agricultural fuel oils by setting minimgtandards for the
construction and maintenance of structures used to store these substances and improve the environment for

rural communities in Northern Ireland.

The Nitrates Action Programme (NAP) Regulations (NI) 2006 and the Phosphorus (Use in Agriculture) (F
Regulations (NI) 2006 were introduced chJanuary 2007 to improve the use of nutrients on farms and as a
result improve water gquality. These Regulagastem from the EU Nitrates Directive, which was transposed
into Northernlrelandlegislation by the Protectionf Water AgainstAgriculturalNitrate PollutionRegulations
(Northern Ireland) 1996 S.R. No. 217 (as amended by S.R. 1997 No. 256 and S\R. 3p@@d the Action
Programme for Nitrate Vulnerable Zones Regulations (Northern Ireland) 1999 S.R. No. 156.

Under the Nitrates Action Programme (NAP) Regulations (NI) 2006, farmers can spread manure b&tween 1
February and the 150ctober each yearyeather and ground conditions permitting:

1 50m*haispermitted on asingleapplicationandno further applicationfor 3 weeks;

1 Cropnitrogenrequirementsmustbetakeninto considerationwhenthe manureisspread;

9 Thefarm nitrogenloadingmustnot exceedl70kg/ha/yr or 250kg/ha/yr for a derogatedfarm;
1 Themanuremustbe spreadlOmbackfrom waterways(exceptfor anumberof exceptions)and
1

Manuremustbe spreadin a uniform manner.

In the Republic of Ireland, under the Nitrateegulations (S.l. 610 of 2010) farmers must not apply nioaea
170kgs of nitrogen from livestock manure per hectare per year. However, grassland farmers, with grazing
stock, may apply annually for a derogation to apply up to a limit of 250kg per hestaraiendar year, under

certain conditions.

In an attempt to identify the effects of these Regulations, Figure 4.25 shows the quantities of fertiliser (for
agricultural and commercial horticultural use) delivered into Northern Ireland (per quarter andhly) from

1997 to 2010 (DARD, 2010). While the quantities relevant to the Carlingford catchment are unknown, it is likely
that the trend in Carlingford Lough is similar to that for Northern Ireland as a whole. It can be seen from this
graph that there vas an overall reduction in the quantities delivered from 2004 onwards. On average, there
Gl a | om: NBRAOGA2Y Ay ljdd yiAGASaE RSt ADSNDRve FNRY

assumedhat the quantitiesenteringCarlingford_oughare approxmately 30%lower than they
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were during the Tayloet al. (1999) report. It is also assumed that given the fact that manure cannot be spread
from 15" October to 3% January, winter is no longer the season with the highest concentration of nitrate
loadings. As there is no correlation between delivery times and spreading times, the current peak season

cannot be determined

Fertilizer Quantities NI 1997-2010
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Figured.25:Quantitiesof fertilizer deliveredinto Northern Ireland from 1997to 2010(Source DARD2010)

4.1.6. Other Pollution Sources

4.1.6.1. Shipping

Operational waste from vessels, if not properly managed, can end up in the sea where the potential for
contamination or pollution occurdVastes generated or landed in ports and harbours can be broadly divided
into a) operational and domestic waste from ships and boats, b) waste from commercial cargo activities and

c)wastesgeneratedrom maintenanceactivitiesandassociateanaritime industryactivities.

Marpol AnnexIV definessewageasd R NJ- Arofrl ni@@calpremisestoilets, urinals,spacescontaininglive
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FYAYEFEE& yR 20KSN) 61 aGS 61 6SNBR 6KSY YAESHW73pthel K &
Annex did not come into effect until September 2003, with subsequent amendments entered into force in
August 2005. Annex IV requires ships to be equipped with either a sewage treatment plant, a sewage
comminuting and disinfecting system or a s@&dolding tank. Within 3 miles of shore, Annex IV requires that
sewage discharges be treated by a certified Marine Sanitation Device (MSD) prior to discharge into the ocean.
Sewage discharges made between 3 and 12 miles of shore must be treated by thatessaceration and
chlorination and sewage discharged greater than 12 miles from shore are unrestridiegex IV also

established certain sewage reception facility standards and responsibilities for ports and contracting parties.

Ship sewage originattENB Y 6 G SNIMo 2Ny S Kdzyly o6l aidSz 6l aiSol (c¢
dishes, laundries, showers, toilets and medical facilities. However, as waste enters the Lough environment
from many sources, it makes the identification of specific impacmn fship/boat waste very difficult. It is
widely recognised that the majority of pollution entering the marine environment comes from land based
sources and atmospheric inputs from land based industrial activities, with only an estimated 12% originating
from shipping activities (GESAMP [Joint Group of Experts on the Scientific Aspects of Marine environmental
Pollution], 1990).

Figure 4.26 shows all boat facilities and activities in Carlingford Lough. The main commercial port in Carlingforc
LoughisWarrenpant. Thereareapproximatelyl,000shippingmovementsperyearat the port of Warrenpoint

and these consist of ferries and general cargo vessels (International Ship Consultar2g®Q@ajl. Most of the
ISYSNIXt OFNBH2 @SaasSta INB 6AIGKAY GKS wmpInnn (2yy
through the port (Department of Transport, 2010). Greenore Port received 390,000 tonnes of goods in 2009
(CSO, 2010b), of th#1% was made up of dry bulk goods. These goods arrived on 106 vessels throughout the
@8SIFNXY h¥ GKSAS wmnc @SaasStas odm ¢ SNBp Ann muesSEsmandn 1 n
class3wereinthey I n n n nvesgekidedepsand6wereinthen N nnnmnmo g phpd FSaasSt
reported that the exporting of livestock from Greenore results in animal waste discharging into the Lough;
K2gSOSNIT FTNBIljdzSyOe FyR ljdzr yiAGASa | NB dzfeltgdany ® ¢
guayside cargoes to be swept up and caught before discharge to the sea. Carlingford Marina can accommodate
up to 180 vessels ranging from light speedboats to large cruisers and larger sailing vessels. On average, 15
vesselsholdannualorseasd f f A OSy O0Sa F2NJ GKS YFENAYlF FyR | FdzNI
are issued per annum. The peak season is from May to October with approximately 70% less vessels using th
facilities throughout the remainder of the year. The marihasin placewastedisposalarrangementgor the

approvedlicenceddisposalof galleywaste,greaseand oil
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anddomesticrefuseandrecyclablevaste.

While data on sewage discharge levels from shipping activities in Carlingford Longhaveilable, it is highly

likely that discharging does occur within the Lough. The effect is likely to be the greatest in enclosed areas anc
shallow water with little or no tidal flow in the summer and autumn when temperatures are at their highest,
coinading with the peak of the boating season. However, it is also likely that these levels are very low
O2YLI NBR gAGK fFyRmolASR RAAOKINBSa®
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Figure4.26:Locationof all boatingfacilities and activitiesin CarlingfordLough.
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41.6.2. Birds

It isimportantto documentthe bird populationsin the CarlingfordLoughareaasbird faecesarerichin faecal
bacteria (Oshira & Fujioka, 1995) and have been shown to be a source of faecal contamination in the marine
environment (Jone®t al. 1978; Standridgeet al. 1979; Levesqueet al. 1993, Alderisio & DelLuca 1999,
Levesquest al. 2000, Ishiet al.2007).

Figure 4.27 shows the locations of the Special Protection Areas (SPA) and Ramsar Sites in Carlingford Loug
The Carlingford Lough SPA (Site Code: IE004078) is located on the County Louth coastline from Greenore
Carlingford. The Carlingford LoughASBite Code: UK9020161) is located along the Co. Down coastline from
{2t RASNRAa t2AyG (2 YAtt26SYy t2Aydd ¢KS /| NIadedaT 2N
as the UK SPA.

The SPA between Carlingford and Greenore covers the intertidal sand and mudflats out to the low tide mark
(NPWS, 2004), with some small patches of salt marsh (Crowe, 2005). The site supports part of a nationally
important population of wintering Cormorantnd nationally important populations of dunlin, greenshank
YR NBRakKlIyl® !'faz2 2F y2G4S A& (GKS LINBaSyosS 27 .||
Birds DirectiveA range of other waterfowdpecies also occur here, masitably Brent Goose, Oystercatcher

and Turnstone. The intertidal flats provide feeding areas for the wintering birds. While the numbers of

wintering birds are relatively low, the site does support a good range of species.

The Northern Ireland side of theough usually supports the majority of wintering waterbirds notable at Mill

Bay (Crowe, 2005). This site comprises more extensive mudflats and saltmarsh and regularly supports
AYOUSNYLFGAZ2YyFEt@ AYLRNIFY(d ydzYoSNAR 2 fortaft hankdisnad St
oystercatcher, ringed plover, grey plover, dunlin and redshank. During the breeding season, this site is also

internationally important for breeding common and sandwich terns (Stretual. 2001).
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Figure4.27:SPARamsarSiteand Wetland Bird SurveySites.

Eleven Wetland Bird Survey Sites are routinely surveyed ByNR g I 1 OK L NBf I YR 0 ( KNE
Wetland Bird Survey] Project) and by the British Trust for Ornithology (BTO) (Through the WeBS [Wetland Birc
Survey] Project). These survey sites can be seen above in Figure 4.27. Table 4.13 shows the tnestuiezen

from the wetland bird surveys that are carried out each year.

Table 4.13: Total number of waterbirds in Carlingford Lough between 2004/05 and 2008/09 (Source: Caldrate
2010).

SiteName 2004/05 | 2005/06 | 2006/07 | 2007/08 | 2008/09 | Mean
Carlingford_ough| 10,952 10,165 9,692 10,705 | 10,289 | 10,361

Bird populations in the Carlingford area are typically higher in early winter and late spring due to migratory
eventsandthey aretypicallyhigherin mid winter than springand summerasthe localbirdstend to move2 ¥ ¥ 1
site in the summer months to breed. Therefore, it is highly probable that the contribution made by wildfowl to
pollution levels in Carlingford Lough is higher in the winter months. However, it is highly likely thaletredse

FNBE 26 6KSYy O2YLI NBR gAGK fFyRmol SR RAAOKI NBSAC
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4.2. ShorelineSurveyReport

A shoreline survey was carried out on thé"145" and 19" October 2010. Sections of the Co. Loutbastline

(from Ballagan Point to Greengréfom Greenore to Carlingford, from Carlingford Marina to Omeath) were
surveyed onthe h OG 20 SNJ 6@ 5NX / FNRfAYyS w20KS 6!l v!ICl/ ¢
dzaAy3a GKS [2dAKA ! 3SyO0eQa ! NBE2 / | {uthcyasiitdviad irdeied @ S K
by Dr. Mark Costelloe (AQUAFACT) ontHeH® 1 2 6 SNJ dza Ay 3 !v! 1 C!l/ ¢Q&a wL. ¢
Down coastline was surveyed from Cranfield Point to Greencastle Point on th@dtbber 2010 by Dr.
Caroline Roche (AQQA / ¢ 0 X 51 gy | @ySa YR {(SLKSy a2l iSa o¢l
13Sy0eQa 2SSLlad ¢KS aSOGA2y FTNRY DNBSyOI"™qctbhsr, t 2 A
however, this section was surveyed on foot, as NIEA requested thath@lesbe used withinthe Mill Bay
areadue to the presence oZosteraa food source to thewintering[ A 3 Kinm o6Stf ASR . NByYy
Costelloe surveyed the remainder of the Co. Down coastline on th&é 10 G 2 6 SN v amn dzaAy 3
Figure 428 shows the areas covered by the RIB, Argo Cat, Jeep and on Foot. Figure 4.29 shows the GPS (Glo

Positioning System) and photography sites accounted for during the 3 survey days.

The aim of this survey was to identify/confirm and mark all dischangelytion sources, waterways and
marinas along the shoreline. GPS coordinates were recorded for all features and marked on a map. In addition
all features were photographed digitally. Notes were made on the numbers and types of farm animals obvious

from the shoreline and on wild fowl/populations of wild animals with an estimation of thmbers.
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Figure4.28: Boundariesof the RIB,Argo Cat, Jeepand Foot surveyscarried out on the 14", 15" and 19" October
2010.

Figure4.29:Locationsof GPSnd PhotographSites.

g AQUAFMI' JN106¢
-




SanitarySurveyand Sampling?lanfor Carlingford_ough TheLoughsAgencyFSAn NI, SFP/£
June2011

Figure 4.30 shows the locations of the discharge pipes/outfalls located during the shoreline survey. In total,

69 were identified. Figures 4.31 to 4.33 show images of toheskll/discharge locations.
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Figure4.30:Discharges/Outfalldocated during the shorelinesurvey.
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Figure 4.31: Outfall pipes/discharges located during the shoreline survey. Refer to Figure 4.30 for site

locations.
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Figure 4.32: Outfall
pipes/discharges located
during the shoreline survey.
Refer to Figure 4.30 for site

locations.
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Figure 4.33: Outfall pipes/discharges
located during the shoreline survey.

Refer to Figure 4.30 for site locations.
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Figure 4.34 shows the locations of the rivers/streams/runoff/drainage channels located during the shoreline

suivey. In total, 37 were identified. Figures 4.35 and 4.36 show images of these sites.
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Figure4.34:Rivers/Streams/Runoff/DrainageChanneldocatedduringthe shorelinesurvey.
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Figure 4.35: Rivers/streams/runoff/drainage channelslocated during the shoreline survey. Refer to

| —
P, T -

Figure 4.34 for sitéocations.
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Figure 4.36: Rivers/streams/runoff/drainage channelslocated during the shoreline survey. Refer to

Figure 4.34 for site locations.
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Figure4.37 showsthe locationsof the piers/jetties/berths/slipways/pontoons/shoreaccesgoints located

during the shoreline survey. In total, 37 were identified. Figures 4.38 and 4.39 show images of these sites.
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Figure4.37:Pier/Jetty/Slipways/Berths/Pontoonslocatedduringthe shorelinesurvey.
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Figure 4.38: Piers/Jetties/slipways located during the shoreline

survey.Refer to Figure 4.37 for site locations.
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Figure4.39:Piers/Jetties/ slipways
located during the shoreline
survey.Referto Figure4.37for site

locations.
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4.3. Locationsof Sources

CAIdz2NE nodnn aK2ga Fff gFiSNO2dzNESa RAAOKI NHAyY3
referenced details for this map. Figure 4.41 shows all WWTWs/ Sewage Schemes in the Carlingford Loug!
OFrGOKYSYyd IINBIF FTYR ¢F0fS nomp LINRPOARSA ONRAATNBTF
4.41 also shows all continuous and intermittent tisrges associated with these WWTW/Sewage Schemes.
Data on a large number of discharges identified from the shoreline survey are unavailable and therefore for
the purposes of this mapping exercise, all were assumed to be intermittent discharges into tite Thase

Oy taz2 o6S aSSy Ay CA3IdzaNBE noénm FyR Fff RA&AOKLI NEH
2O0SNFf26aX AYRAZAGNAIE yR SYSNHSyOeé RA&AOKIFINHSa |

details for this map.
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Figure4.40:Locationof all watercoursesdischargingnto CarlingfordLough.
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Table4.14:/ NP & a rt NBablSfotBigu@S& IR Watercourses.

MapID | Name MapID | Name
1 UnnamedStream 31 UnnamedRiver
2 UnnamedStream 32 UnnamedRiver
3 UnnamedStream 33 MoygannorRiver
4 UnnamedRiver 34 UnnamedStream
5 UnnamedStream 35 UnnamedRiver
6 UnnamedRiver 36 UnnamedStream
7 UnnamedRiver 37 GhannRiver
8 UnnamedRiver 38 RostrevomRiver
9 UnnamedRiver 39 UnnamedRiver
10 UnnamedRiver 40 UnnamedRiver
11 UnnamedRiver 41 UnnamedStream
12 UnnamedStream 42 BallincurryRiver
13 UnnamedRiver 43 UnnamedStream
14 St.Patrick'sRiver 44 UnnamedStream
15 UnnamedRiver 45 UnnamedStream
16 UnnamedRiver 46 UnnamedStream
17 TwoMile River a7 UnnamedStream
18 UnnamedRiver 48 UnnamedStream
19 UnnamedRiver 49a | CasseWaterRiver
20 UnnamedRiver 49b | CasseyaterRiver
21 UnnamedRiver 50 UnnamedRiver
22 UnnamedStream 51 UnnamedRiver
23 RylandRiver 52 UnnamedRiver
24 UnnamedStream 53 UnnamedStream
25 UnnamedRiver 54a | White WaterRiver
26 UnnamedRiver 54b | White WaterRiver
27 UnnamedRiver 55 UnnamedRiver
28 UnnamedRiver 56 UnnamedStream
29 UnnamedRiver 57 UnnamedStream
30 NewryRiver 58 UnnamedStream
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Figure4.41:WWTW/ SewageSchemesnd continuousandintermittent dischargeswithin the CarlingfordLoughCatchmentArea.
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Table4.15:/ NP & & 1t NBablSfotBigueSRWWTW/ SewageSchemes.
Map Code Name Easting | Northing | Longitude | Latitude | p.e.
1 GreenoreSewagescheme [Redacted] | [Redacted] | [Redacted] | [Redacted] | n/a
2 CarlingfordSewagescheme [Redacted] | [Redacted] | [Redacted] | [Redacted] | 1200
3 OmeathSewageScheme [Redacted] | [Redacted] | [Redacted] | [Redacted] | 487
4 NewryWWTW [Redacted] | [Redacted] | [Redacted] | [Redacted] | 63915
5 DamollyWWTwW [Redacted] | [Redacted] | [Redacted] | [Redacted] | >250
6 MullaghglassVWTW [Redacted] | [Redacted] | [Redacted] | [Redacted] | 168
7 Jerrettspas$VWTW [Redacted] | [Redacted] | [Redacted] | [Redacted] | 39
8 LurganaraVWTW [Redacted] | [Redacted] | [Redacted] | [Redacted] | 407
9 CorganCottagesSNV\WTW [Redacted] | [Redacted] | [Redacted] | [Redacted] | 18
10 BeechHill SouthWWWTW [Redacted] | [Redacted] | [Redacted] | [Redacted] | 48
11 GlenVillasWwWTW [Redacted] | [Redacted] | [Redacted] | [Redacted] | <250
12 KillysavatWwwTwW [Redacted] | [Redacted] | [Redacted] | [Redacted] | 30
13 Poyntzpas$VWTwW [Redacted] | [Redacted] | [Redacted] | [Redacted] | 880
14 ActonWWTW [Redacted] | [Redacted] | [Redacted] | [Redacted] | 83
15 BanksideaNVWTW [Redacted] | [Redacted] | [Redacted] | [Redacted] | 57
16 RathfrilandWWTW [Redacted] | [Redacted] | [Redacted] | [Redacted] | 3455
17 BallyrusseWWTW [Redacted] | [Redacted] | [Redacted] | [Redacted] | 24
18 WarrenpointWWTw [Redacted] | [Redacted] | [Redacted] | [Redacted] | 14936
19 AtticalWWTW [Redacted] | [Redacted] | [Redacted] | [Redacted] | 111
20 BallymaderphyWVWTW [Redacted] | [Redacted] | [Redacted] | [Redacted] | 66
21 CranfieldWWTW [Redacted] | [Redacted] | [Redacted] | [Redacted] | 3681
Table4.16:/ NP a a m NBabl&forBigu@44R Continuousand Intermittent Discharges.
Map | Discharge | Name Treatment ReceivingVater
ID | Type Body
1| Intermittent | Unknown Detailsunknown Carlingford_ough
2 | Intermittent | Ferguson'©yster Detailsunknown Carlingford_ough
Processin@lant
3 | Intermittent | Unknown Detailsunknown Carlingford_ough
4 | Intermittent | Unknown Detailsunknown Carlingford_ough
5| Continuous | GreenoreSewagescheme | Untreated Carlingford_ough
6 | Intermittent | Oysterdepurationfacility Detailsunknown Carlingford_ough
7 | Intermittent | Oysterdepurationfacility Detailsunknown Carlingford_ough
8 | Intermittent | Unknown Detailsunknown Carlingford_ough
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Map | Discharge | Name Treatment ReceivingVater
ID | Type Body
9 | Intermittent | Unknown Detailsunknown Carlingford_ough
10| Continuous | CarlingfordSewage Secondaryreatment Carlingford_ough
Scheme
11| Intermittent | Unknown Detailsunknown Carlingford_ough
12| Intermittent | Unknown Detailsunknown Carlingford_ough

13

Intermittent

CarlingfordSewage
Scheme

Stormwater overflow

Carlingford_ough

14 | Intermittent | Unknown Detailsunknown Carlingford_ough
15| Intermittent | Unknown Detailsunknown Carlingford_ough
16 | Intermittent | Landdrain Detailsunknown Carlingford_ough
17| Intermittent | Unknown Detailsunknown Carlingford_ough
18 | Intermittent | Unknown Detailsunknown Carlingford_ough
19| Intermittent | Unknown Detailsunknown Carlingford_ough
20| Intermittent | Unknown Detailsunknown Carlingford_ough
21| Intermittent | Unknown Detailsunknown Carlingford_ough
22 | Intermittent | Unknown Detailsunknown Carlingford_ough
23| Continuous | OmeathSewagescheme Untreated Carlingford_ough
24 | Intermittent | Unknown Detailsunknown Carlingford_ough
25| Intermittent | Unknown Detailsunknown Carlingford_ough
26 | Intermittent | Unknown Detailsunknown Carlingford_ough
27 | Intermittent | Unknown Detailsunknown Carlingford_ough
28 | Intermittent | Unknown Detailsunknown Carlingford_ough
29| Intermittent | Unknown Detailsunknown Carlingford_ough
30| Intermittent | Unknown Detailsunknown Carlingford_ough
31| Intermittent | Unknown Dischargérom domestic Carlingford_ough
dwellings
32| Intermittent | Unknown Dischargdérom domestic Carlingford_ough
dwellings

33| Continuous | NewryWWTW Secondaryreatedwastewater | NewryRiver

34 | Intermittent | NewryWWTW Screenedtormwastewater NewryRiver

35| Continuous | DamollyWWTW Secondaryreatedwastewater | NewryRiver

36 | Intermittent | DamollyWWTW Stormwastewater NewryRiver

37| Continuous | MullaghglassWWTW Secondaryreatedwastewater | UnnamedTrib.

38| Intermittent | MullaghglassVWTW Screenedinsettledstorm UnnamedTrib.

waste water

39 | Continuous | LurganaraNVWTW Secondaryreatedwastewater | Trib.NewryRiver

40 | Intermittent | LurganaraVWTW Screenedettledstormwaste | Trib.Jerrettspass

water
41 | Continuous | Jerrettspas$VWTW Secondaryreated effluent NewryCanal
42 | Continuous | GlenVillaswwWTW Secondaryreated effluent Trib.NewryRiver
43| Continuous | KillysavaWWTW Secondaryreated effluent Trib.NewryRiver

44 | Continuous | Poyntzpas§VWTW Secondaryreatedwastewater | NewryCanal

45 | Intermittent | Poyntzpas$VWTW Screenedtormwastewater Unnamedstream

46 | Continuous | ActonWWTW

Secondaryreated effluent Trib.NewryCanal
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Map | Discharge | Name Treatment ReceivingVater
ID Type Body
47 | Intermittent | ActonWWTW Screenedstormwastewater Trib.NewryCanal
48 | Continuous | CorgaryCottageSVWTW | Goodsecondaryreated Trib.NewryRiver
effluentwith nitrification
49 | Continuous | BeechHill SouthWWTWwW Secondaryreated effluent Trib.NewryRiver
50 | Intermittent | BeechHill SouthWwTw Settledstormwastewater Trib.NewryRiver
51| Continuous | BanksidaVWTW Secondaryreated effluent Trib.NewryRiver
52| Continuous | RathfrilandWVWTW Secondaryreatedwastewater | Trib.NewryRiver
53| Intermittent | RathfrilandWWTW Settledstormwastewater Trib.NewryRiver
54 | Continuous | BallyrusseWWTW Goodsecondaryreated Trib.Moygannon
effluentwith nitrification River
55| Continuous | WarrenpointWWTW Secondaryreatedwastewater | Carlingford_ough
56 | Intermittent | WarrenpointWWTW Screenedstormwastewater Carlingford_ough

57

Intermittent

Dischargdrom Industrial
Estate and Port facilities

Detailsunknown

Carlingford_ough

58

Intermittent

Dischargdrom Industrial
Estateand Portfacilities

Detailsunknown

Carlingford_ough

59

Intermittent

Dischargdrom Industrial
Estateand Portfacilities

Detailsunknown

Carlingford_ough

60

Intermittent

Dischargdrom Industrial
Estateand Portfacilities

Detailsunknown

Carlingford_ough

61

Intermittent

Dischargdrom Industrial
Estateand Portfacilities

Detailsunknown

Carlingford_ough

62

Intermittent

Dischargdrom Industrial
EstateandPortfacilities

Detailsunknown

Carlingford_ough

63

Intermittent

Dischargdrom Industrial
EstateandPortfacilities

Detailsunknown

Carlingford_ough

64

Intermittent

Dischargdrom Industrial
EstateandPortfacilities

Detailsunknown

Carlingford_ough

65

Intermittent

Dischargdrom Industrial
EstateandPortfacilities

Detailsunknown

Carlingford_ough

66

Intermittent

Dischargdrom Industrial
EstateandPortfacilities

Detailsunknown

Carlingford_ough

67

Intermittent

Dischargdrom Industrial
EstateandPortfacilities

Detailsunknown

Carlingford_ough

2 AQUAFACT

68 | Intermittent | Unknown Detailsunknown Carlingford_ough
69 | Intermittent | Unknown Detailsunknown Carlingford_ough
70| Intermittent | Unknown Detailsunknown Carlingford_ough
71| Intermittent | Unknown Detailsunknown Carlingford_ough
72 | Intermittent | Unknown Detailsunknown Carlingford_ough
73| Intermittent | Unknown Detailsunknown Carlingford_ough
74 | Intermittent | Unknown Detailsunknown Carlingford_ough
75| Intermittent | Unknown Detailsunknown Carlingford_ough
76 | Intermittent | Unknown Detailsunknown Carlingford_ough
77| Intermittent | Unknown Detailsunknown Carlingford_ough
78 | Intermittent | Unknown Detailsunknown Carlingford_ough
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Map | Discharge | Name Treatment ReceivingVater
ID Type Body
79 | Intermittent | Unknown Detailsunknown Carlingford_ough
80 | Intermittent | Unknown Detailsunknown Carlingford_ough
81 | Intermittent | Unknown Detailsunknown Carlingford_ough
82 | Intermittent | Unknown Detailsunknown Carlingford_ough
83| Intermittent | Unknown Detailsunknown Carlingford_ough
84 | Intermittent | Unknown Detailsunknown Carlingford_ough
85 | Intermittent | FarmLeech Detailsunknown Carlingford_ough
86 | Intermittent | Unknown Detailsunknown Carlingford_ough
87 | Intermittent | Unknown Detailsunknown Carlingford_ough
88 | Intermittent | Unknown Detailsunknown Carlingford_ough
89 | Intermittent | Unknown Detailsunknown Carlingford_ough
90 | Continuous | CranfieldVWTW Finescreenedvastewater Carlingford_ough
91| Intermittent | CranfieldVWTW Screenedtormwastewater Carlingford_ough
92 | Intermittent | Unknown Detailsunknown Carlingford_ough
93| Intermittent | Unknown Detailsunknown Carlingford_ough
94 | Continuous | BallymaderfifWWTW Secondaryreated effluent Trib.Carlingford
Lough
95 | Continuous | AtticalWWTW Secondaryreated effluent YellowWater
96 | Intermittent | Attical WWTW Screenedtormwastewater YellowWater
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Figured.42:All septictanks,overflows, emergencydischargesand industrial dischargesn the CarlingfordLoughCatchmentArea.
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Table 4.17:/ NP & & m N&abls fB Rlgir& 441 Septic Tanks, EmergencyDischarges Overflows and

Industrial Discharges.

Map ID | Dischargelype Name
1 Abstraction MuchgrangeSprings
2 Abstraction CarlingfordBorehole
3 Abstraction Shallowwell
4 Abstraction Mountain Stream
5 Abstraction JenkinsVell
6 Abstraction RylandRiverside
7 Abstraction Shallowwell
8 Abstraction LisleaBorehole
9 CombinedOverflow DrumalaneRoadCSO
10 CombinedOverflow DublinRoadNewryCSO
11 CombinedOverflow BridgeStreetSPS
12 FoulOverflow KilnStreetCSO
13 FoulOverflow PatrickStreetCSO
14 SurfaceDverflow Jame<LConnollyParkPatrickStreetCSO
15 SurfaceDverflow Not AssignedCSO
16 FoulOverflow WinSPS
17 FoulOverflow VioletHill AvenueCSO
18 FoulOverflow Not AssignedCSO
19 SepticTank Corrinshingo
20 FoulOverflow CamlougiRoadCSO
21 CombinedOverflow CamlouglsPS
22 CombinedOverflow CashelloseSPS
23 SurfaceDverflow ChapeRoadStMalachysCSO
24 FoulOverflow Mill RoadCSO
25 FoulOverflow DerrymoreRoad
26 CombinedOverflow Millvale SPS
27 FoulOverflow BrackerGroveSPS
28 CombinedOverflow Carnbang2) SPS
29 FoulOverflow CarnbanaVWTWSPS
30 FoulOverflow Carnbane&sPS
31 FoulOverflow AdriaFactoryCarnbanesPS
32 CombinedOverflow CarnbandsardensSPS
33 SepticTank ArmaghRoadNo.16 mnnmTmMmnc 0
34 FoulOverflow LisduffSPS
35 FoulOverflow NewryDepotSPS
36 SepticTank GoraghRoadd Mp TMT U
37 SepticTank ArmaghRoadNo0.36 my dptm o U
38 SepticTank ArmaghRoadN0.20 H AHTTH N C U
39 SepticTank MaytownRoado n o mn p U
40 SepticTank JockeyBrae
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Map ID | Dischargelype Name
41 Emergencyischarge LurganareNVWTW
42 FoulOverflow CluainAir SPS
43 SepticTank DemoanVillas
44 CombinedOverflow ActonCSO
45 FoulOverflow LoughbricklancsPS
46 FoulOverflow Oaklandd_oughbricklandsPS

47 CombinedOverflow

NewryRoadLoughbricklan@&PS

48 SepticTank

LakeviewRoad

49 SepticTank Greenan

50 SepticTank GlascaRoad

51 SepticTank Glaskerbedroad(11)
52 SepticTank KnockTerrace

53 SepticTank GlenView

54 UnknownOverflow AshleighGroveSPS
55 FoulOverflow Not AssignedCSO
56 FoulOverflow IveaghCresentCSO
57 FoulOverflow BernaghviewSPS

58 SepticTank

HilllownRoadd H n TH Cc U

59 FoulOverflow

SleepvalleyRathfrilandSPS

60 FoulOverflow

IvanCottageRathfrilandSPS

61 FoulOverflow

IvyBridgeSPS

62 SepticTank

NewryRoadd y nty o 0

63 SepticTank

StPatrick'sVillas

64 SepticTank

ShinnRoad

65 SepticTank

MountainViewTullymurry

66 SepticTank

Fourmile

67 Emergencyischarge

BeechHill SouthWWTWwW

68 SepticTank

Corcreeghyroad

69 SepticTank

SavalmoreCottagesVWTW

70 SepticTank

Lurgancahon®do o p o U

71 SepticTank

Lurgancahon®do p 7 tp U

72 FoulOverflow MayobridgeSPS
73 CombinedOverflow SavaBegSPS
74 FoulOverflow AshtreeCottagesSPS

75 FoulOverflow

ArdfreelinSPS

76 SepticTank

HilltownRoadd n tc U

77 Combinedverflow

CrownBridgeSPS

78 FoulOverflow

Arthur StreetWindsorHill CSO

79 Combinedverflow

IslandbaniSPS

80 FoulOverflow

BaggotStreetStreamStreetCSO

81 FoulOverflow

KildareStreetTownHallCSO

82 FoulOverflow

WellLaneSPS

83 FoulOverflow

WindmillRoadSPS
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Map ID | Dischargelype Name
84 CombinedOverflow DerryleckagltsPS
85 SepticTank CommonsSchooRoaddo y mmn 0
86 FoulOverflow GreenbanKkndustrialEstateSPS
87 CombinedOverflow WarrenpointRoadl SPS
88 FoulOverflow RampartRoadSPS
89 SurfaceOverflow GreenbankB SPS
90 FoulOverflow Greenbank SPS
91 CombinedOverflow WarrenpointRoad2 SPS
92 FoulOverflow LoughwayBusines®arkEntranceSPS
93 FoulOverflow LoughwayBusines®arkEastSPS
94 SurfaceDverflow LoughwayBusines®arkCentralSPS
95 SurfaceDverflow LoughwayBusines®arkCanalSPS
96 FoulOverflow CarrickmacstapPS
97 SepticTank Drumgrevagh.urgancantysTW
98 CombinedOverflow MoundRoadSPS
99 FoulOverflow WarrenpointGolfClubSPS
100 Industrial:SiteDrainage WarrenpointHarbourAuthority
101 | CombinedOverflow TheDocksWarrenpointSPS
102 CombinedOverflow WarrenpointMain SPS
103 Industrial:SiteDrainage FarrangConstruction)_td
104 Industrial:SiteDrainage FarrangConstruction)_td
105 Industrial:SiteDrainage FarrangConstruction)_td
106 Industrial:FoodProcessing WarrenpointHarbourAuthority
107 | CombinedOverflow SpringfieldRoadSPS
108 | CombinedOverflow SpringMeadowsSPS
109 | SepticTank BallymaconaghWTW(ST)
110 | SepticTank BallymaconaghRd(19)
111 Industrial:PrivateSewage AnnettLandscapingtd
112 | Emergencyischarge WellRdHousingDevelopmentSewage
113 FoulOverflow SeafieldsSPS
114 | CombinedOverflow DobbinsPointSPS
115 | CombinedOverflow DrumsesiRoadSPS
116 CombinedOverflow ShoreRoadRostrevoISPS
117 FoulOverflow HornersLaneCSO
118 FoulOverflow Water StreetCSO
119 | CombinedOverflow CherryHill SouthCSO
120 FoulOverflow PinewoodSPS
121 | SepticTank KilbroneyPark
122 FoulOverflow KillowenSPS
123 Industrial:FoodProcessing Unknown
124 Industrial:PrivateSewage Unknown
125 FoulOverflow Greencastld’ierRoad(1) SPS
126 FoulOverflow Greencastld’ierRoad(2) SPS
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Map ID | Dischargelype Name
127 FoulOverflow Cranfieldl CrossroadSPS
128 FoulOverflow Cranfield3 GrangeChapelSPS
129 FinalEffluent Cranfield WWTW)SPS
130 FoulOverflow Cranfield2 ChestnuttsSPS
131 FoulOverflow Cranfieldd SandbanlSPS
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5. Shellfishand Water Sampling
5.1. HistoricalData
5.1.1. ShellfishWater Quality

Douglas (1992) documented water quality results between 1985 and 1989 in Carlingford Lough. These analyse
were carried out as part of the National Shellfish Sanitation Programme. Table 5.1 shows faecal coliform levels
from Omeath,/ Nt AY3F2NR |yR . FftftF3ly FNBY Mpyprnmdpyd

September 1989 where a marked improvement could be seen.

Table5.1: Faecakoliformsin CarlingfordLough1985/1989(Douglas 1995).

Location Rangg(No.per 100mlwater)
Omeath MYy Yy Tt (l88Edataonly)
Carlingford n 1t m fMean50)
Ballagan n M iMean30)

Table5.2: Faecakoliformsat CarlingfordsinceSeptemberl989(Douglas,1992).

Maximum | Minimum | Mean | Median

453 0 28 1

The Northern Ireland Environment Agency (NIEA) Water Management Unit collects water samples for analysis
from various locations around Carlingford Lough (See Figure 5.1). These water samples are analysed routinel
for pH, temperature, suspended solids, is#y, dissolved oxygen, faecal colifornis. colj, heavy metals,
organochlorides, Polychlorionated Biphenyls (PCB), Polycyclic Aromatic Hydrocarbons (PAHS)
Pentachlorophenol (PCP) and Tributyl Tin Oxide (TBTO). As faecal coliforms are the mainsinalicator
sanitation levels in water bodies such as Carlingford Lough, these results are shown in Figure 5.2 (and Tabl
5.3)belowfor all 9 samplingpointsfrom 2005to 2009(Note the changein cfu/100mlrangefor CasseyVater

2). Faecatoliforms were below 50 cfu/100ml at all sites with the exception of September 2005 when levels of
420 cfu/100ml were recorded. The Guide value for faecal coliforms under the Shellfish Directive (79/923/EEC)
is <300 cfu/100ml. This figure applies not dwolyhe shellfish flesh and intervalvular fluid but also to the waters

in which they live. The guide value was only exceeded once and seems to be very localised to Station Casse
Water 2 as no other similar peaks were observed at the other stations. Téragad and totalledaecal

coliformresultscanbe seenin graphicalform in Figure5.3. However,it shouldbe noted that
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not all seasons from 2005 to 2009 were equally represented and the sampling sites were not representative
of the enire Lough. The total faecal coliforms recorded were highest in the winter months (with the exception
at Cassey Water 2 caused by the peak in autumn) and for the most part decreased through autumn, summer
and spring. At some sites, summer levels were matlimigher than autumn levels. The averaged data shows
that spring had the lowest faecal coliform levels (with the exception of Ballyedmond 1 and this was due to the
fact that only one spring reading of 25 cfu/100ml was recorded during the 4 year pexgad), with a gradual

increase through to the winter months.

In addition, water quality data from 2004 to 2009 from the Cranfield Bay area can be seen in Table 5.4 below
(NIEA, 2010). This area is routinely sampled (20 times annually) under the Batheng Diigective. Two peaks

in August2007(1352cfu/100ml)and July2008(2300cfu/100ml)resultin the highrangeseenin Table

5.4. If these two peaks are excluded the average falls to 23 and the maximum to 390. In 2009 the quality of

thesebathingwaterswasexcellent(i.e. 90%of sampleanusthaveafaecalcoliformlevelX)Xm n n kK mwaten)Y f

- -

LI

i
‘6M‘.‘..- -— -
o B » . ".'

—— e

Figureb.1: Locationsof NIEAwater samplingpoints.
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Table5.3: Faecaktoliformsat CasseyWater and Ballyedmondi n n p m(8aaraeddIEA).

Station Mean Median | Minimum | Maximum
Casseyaterl | 5.96 4 <1 25
CasseWater2 | 32.77 2 <1 420
CasseWater3 | 4.67 2 <1 22
CasseWater4 | 3.27 3 <1 15
Ballyedmond. | 13.64 55 <1 49
Ballyedmon® | 11.46 6 <1 38
Ballyedmon® | 5.93 3 <1 19
Ballyedmondt | 4.71 2 <1 15
Ballyedmond | 5.25 45 <1 14
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Figure5.3: Averagedandtotalled seasonafaecalcoliform resultsfrom 2005to 2009.
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Table5.4: Faecakoliform resultsfrom CranfieldBayBathingWatersH n n n m(NIBARG10).

Maximum | Minimum | Mean | Median

2300 <1 53 6

5.1.2. ShellfishFleshQuality

In accordance with Annex Il of the EU Hygiene Regulation 854/2004, the Food Standards Agency of Northerr
Ireland (FSA in NI) and the Sea Fisheries Protection Authority (SFPA) are required to establish thefatation

fix the boundaries of shellfish harvegjimreas. The process involves regular sampling of shellfish from each
area to be classified in order to establish levels of microbiological contamination which subsequently
determines which classification should be awarded for that particular area. F8Aumrently sample shellfish

flesh in the Ballyedmond, Carriganean, Fair Green, Flynn, Narrow Water, Rostrevor and Killowen harvesting
areasfor classificationpurposes.SFPAcurrently sample shellfishflesh at Ballagan,Greenore,Inner and
McCarthy harvsting areas for classification purposes. Figure 5.4 shows the locations of all sampling points

monitored in 2010.

The Regulations stipulate that the competent authority must monitor the levelscofiithin the harvesting
area and that according to theample results, must classify the area as being one of three categories; A, B or
C.

An A classification allows for the product to be placed directly on the market, whereas a B or C classification
requires the product to go through a process of depuratio@at treatment or relaying before it can be placed

on the market. Carlingford Lough has historically always been classified as a mixture of A and B harvesting
areas. Table 5.5 summarisethis system. Table 5.6 shows treurrent and historical (backto 2006)

classifications within Carlingford Lough.
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Table5.5: Classificatiorsystemfor shellfishharvestingareas.

Classification Permitted Levels Outcome
Lessthan 230 E. colil00g |May go direct for humar
<230 flesh consumptionif endproductstandard
met.
Lessthan 4,600 E. colil00g|Must be subject to purificatio
<4600 |flesh relaying in Class A area (to m
CategoryA requirements)or cooked
by anapprovedmethod.
Lessthan 46,000E.coli00g|Must be subjectto relayingfor a
C [<46000 |flesh period of at least 2 months or
cookedby anapprovedmethod.
Above46,000E.colil00gflesh Prohibited.Harvestinghot permitted

TTE
i '.:i q‘ r

MY e ,\‘\“’ ';
.-'"ﬂ .."'L;':. 1%

il

Figure5.4: Locationsof FSAN Nland SFPAhellfishmonitoring points for classificationpurposes.
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Table5.6: Currentand historical classificationof shellfishbedsin CarlingfordLough(2006¢ 2011).

Boundaries BedName Species Class
2006 2007 2008 2009 2010 | 2011
Ballyedmond Oysters A A B B B B
Carriganean Oysters A A B B B B
FairGreen Oysters A A B B B B
Flynn Mussels A A B B B B
Killowen Mussels L s LS B* B B
NarrowWater Castle Mussels B* B* B B* C B
Rostrevor Mussels A A B B B B
TheRocks Mussels Tt Tt B* B* Tt
Whitehouse Mussels B* T T 11 11 T
Ballagart (i ® 1/ NI&CHIM@GIARG T/ | NNX 3 || Ballagan RazoiClams | A A A A A A
Oysters A A A A A A
Greenore Oysters A A A A A A
CarlingfordOuter(Greenore) | Mussels B B A A A A
Carlingford G @1/ I NIRBsHevdNRdE V& 11 DQUEYS | CarlingfordMiddle Mussels B B A B B B
Blackw 2 O 1 1 w 2Quay@Bo«reévdiy dzI & 1t DQU&YS | Carlingfordnner Mussels T Tt Tt Tt B* B*

# Seasonafh 01 May ¢ 01 Jandueto viralissues
* Preliminary/ProvisionaClassificationtClassificationgre describedas preliminary/provisionalwhen an areais being classifiedfor the first time or after a period in

suspension. The term may also be used where an incomplete dataset of results was to hand.
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In addition toE. colimonitoring, FSA in NI, SFPA and the Marine Institute (MI) conduct monitoring for the
presence of toxin producing phytoplankton in shellfish waters, includlagandrium sppndDinophysisspp.

and for marine biotoxins (including DSP, PSP and ASP)hsh&elK Ff SAK® Ly b2 NI KSNY
AKSEffFTAAK FfSaK A& |fa2 Y2yAd2NBR T2 N GHdBionANIBAT O
sampled shellfish flesh for heavy metals, organochlorides, polychlorinated biphenylsg@@8xlic aromatic
hydrocarbons (PAH), pentachlorophenol (PCP) and Tributyl Tin Oxide (TBTO) upGdluly

Tables 5.7 to 5.20 list thi. colresults for mussels, oysters and razor clams from Ballyedmond, Carriganean,
Fair Green, the Flynn site, Naw Water, Rostrevor, Killowen, The Rocks, Ballagan, Greenore, Inner Carlingford
and the McCarthy site from 2006 to 2010 (where available). ND in these tables meafs tudievels were

Not Detectable. Figures 5.5 to 5.18 show these data in graphical fo

As mentioned earlier, Ballyedmond has ha8dassification since 2008, @rr:Ilssification from 2004 to 2003

and aB classification in 2003. Since 2006, there were only 9 instanceB sault for the Ballyedmond oyster
harvesting bedE.coli counts ranged from 310 to 1300 MPN/100g during these B result periods. Since 2006,
the Ballyedmond oyster harvesting bed hadAaresIt 85% of the time and Bresult 15% of the time (See
Figure 5.5). The most recent data from Ballyedmond (Decer2b&f) gave anIA result. Ballyedmond is
classified a8 for 2011.

Carriganean has hadBclassification since 2008, &classification in 2007 and 2006, a B classification in
2005, anf classification in 2004 andBclassification in 2003. There was one instance Bfresult for the
Carriganean oyster harvesting bed since 2006 and it occurred in April 2006 (9,100 MBNTIt@dg were 9
instances of a B result since 2006 andEheolcounts ranged from 31790 MPN/100g during these periods.
Since 2006, the Carriganean oyster harvesting bed hailrasult 8@% of the time, Bresult 16.4% of the

time and aCresult1.8% If the time (See Figure 5.6). The most recent data from Carriganean (December 2010)

gave am result. Carrigaflean is classified as B for 2011.

Fair Green has hadBiclassification since 2008, &classification from 2007 to 2005 andBa(provisional)
classification from 2004 to 2003. Since 2006, there was one instancl of a C result for the Fair Green oyste
harvesting bed and it occurred in September 2008 (9100 MPN/100g). There has been 9 inst@ressilts
since 2006 and thE. coliO2 dzy 1a RdzZNAYy 3 (GKS&S LISNA2R&a NIy3ISR FNP
Green oyster harvesting bed had ,élesult 82.1% of the time, Aresult 16.1% of the time and@resllt 1.8%

of the time (See Figure.7). The most recent data from Fair Green (November 204%¢ anA resuII
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FairGreenis classifiecasBfor 2011.

Flynn has had B classification since 2008, #hclassification from 2007 to 2005 andBaclassification from

2004 to 2003. Since 2006, there was one instance [fresult for the Flynn mussel harvesting bed and it
occurred in April 2007 (9100 MPN/100g). There has been 7 instan@&eesiilts since 2006 and tHe. coli
counts during these par2 Ra NI} y3aSR FNRBY oonnmonn atbkmnnad { Ay
had arl result 80% of the time, Bresult 17.5% of the time and}result 2.5% of the time (See Figure 5.8).

The most recent data from Flynn (December 2010) Wel @rsult. Flynn is classified @&for 2011.

Narrow Water has hadlclassification in 2010, Bprovisional classification in 2009B&lassification in 2008,
aBprovisional classification from 2007 to 2005 allipiovisional classification in 2004. Since berewas

one instanceof harvestingbeing [HGHIBIEE (November2009,540,000MPN/100g),three instances of 4&

result; April 2007, December 20Ghd January 2009 (5400 MPN/100g). There were 25 instanceB iafsalt

with E. colicounts ranging from 310 to 4300 MPN/100g during these periods. Since 2006, the Narrow Water
mussel harvesting bed had Iresult 30.9% of the time, B result 59.5% ofte time, a[result 7.1% of the

time and [IIGHIBHIEE 2.4% of the time (See Figures 5.9 and 5.10). The most recent data from Narrow Water
(December 2010) wasBaresult. Narrow Water is classified Bor 2011.

Rostrevor has had B classification since 2008, #@hclassification from 2007 to 2005 andBgprovisional in

2004. Since 2006, there were 14 instancesBfesult withE. colcounts ranging from 290 to 2700 MPN/100g
during these periods. Since 2006, the Rostrevor mussekbkting bed had al result 73.6% of the time and
aBresult 26.4% of the time (See Figure 5.11). The most recent data from Rostrevor (December 2010) was ar

A result. Rostrevor is classified Bor 2011.

Killowen had &B classification in 2010, B provisional classification in 2009, no classification from 2008 to
2006, aB provisional classification in 2005 and 2004. Since 2006, there were 5 instancBsexudt with E.

coli counts ranging from 310 to 1,200 MPN/100g during these periods. Since 2@0&illowen mussel
harvestingbed had anl result 76.2%of the time anda B result23.8%of the time (SeeFigure 5.12)Themost
recent data from Killowen (December 2010) wa]a'esult. Killowen is classified Bfor 2011.

The Rocks mussel harvesting site was classifi@Ipasvisional in 2010, 2009, 2005 and 2004. This site was
only sampled once by FSA in NI (August 2009) with a result of 20 MPN/100g. The Rocks mussels harvesting s

is not classified for 2011.
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The Ballagan oyster harvesting bed was classifiell sisce 2006. Since 2006 there were 4 instancesBf a
result withE.colO2 dzy ida NI yIAy3I FNBY omnmpnn at bkmn BeEdult { Ay
92.3% of the time and B result 7.7% of the time (See Figure 5.13). The most recent data Baitagan
(December 2010) was I1resu|t. The Ballagan oyster bed is classifielﬁs 2011.

The Greenoruter Carlingford mussel harvesting bed was classifiiisaﬂce 2008 an&in 2006 and 2007.

Since 2006 there were 4 instances @&@sult WithE.col02 dzy & NI y3IAy3 FTNRBY oonmnp.
the Greenore/Outer Carlingford mussel bed hadBaresult 91.6% of the time andBresult 8.3% of the time

(See Figure 5.14). The most recent data from Greenore/Outer Carlingford (December 2010)l\msmn

The Greenore/Outer Carlingford mussel bed is classifigifas2011.

The Greenore oysterdnvesting bed was classified Issince 2006 (in 2010 it was a seasclaiue to viral

issues). Since 2006 there were 5 instancesBfesult withE. coliO2 dzy & NI y3IAy 3 FNRY H|
Since 2006 the Greenore oyster bed hacbresult 91.4% ofhe time and aB result 8.6% of the time (See
Figure 5.15). The most recent data from Greenore (December 2010) \Ialsaault. The Greenore oystdred

is classified 2 for 2011.

The McCarthy mussel harvesting bed was classifidisasce 2009' in 2008 andB in 2007 and 2006. Since

2006 there were 7 instances oBaesult withE. coliO2 dzy 1 & NI yIAy3 FNBY OMATIMO )
McCarthy mussel bed had ITesuIt 77.4% of the time and 8result 22.6% of the time (See Figure 5.16). The
most recent data from the McCarthy site (December 2010) wal aesult. The McCarthy mussel bed is
classified a8 for 2011.

¢CKS LYYSN YdzaaSft KI NISa il g dassiictl RB peovisionaRis2010f Sinée 2008 A S |
there were 5 instances ofBresult withE. colO2 dzy 1 & NJ y3Ay 3 FNBRY oonmopnn a
mussel bed had al result 80% of the time andBresult 20% of the time (See Figure 5.17) Tost recent
data from the Inner site (December 2010) wa*mesult. The Inner mussel bed is classifie@asovisional

for 2011.

The Ballagan razatam harvesting bed was classifiedfssince 2006. Since 2006 there were 2 instances of a
BresultwihE.coli02 dzy & NI y3IAy3 FNRBY omnmntpn atbkmnni@ {Ay
result 91.3% of the time and Rresult 8.7% of the time (See Figure 5.18). The most recent data from the

Ballagan site (November 2010) Waslaresult. The Ballagan razor clam bed is cIassifi'fasZOll.
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Table5.7: E.coliresultsfrom oystersfrom Ballyedmondfrom 2006to 2010(SourceFSAin NI)

Date E.coli (MPN/100g) | Category| Date E.coli (MPN/100g) | Category
31/01/2006 <20 18/08/2008 310
28/02/2006 140 01/09/2008 200
14/03/2006 90 01/10/2008 70
11/04/2006 <20 03/11/2008 <20
16/05/2006 1300 01/12/2008 <20
27/06/2006 40 13/01/2009 <20
25/07/2006 ND 10/02/2009 20
08/08/2006 ND 09/03/2009 <20
12/09/2006 110 30/03/2009 <20
10/10/2006 20 06/04/2009 70
21/11/2006 40 11/05/2009 <20
05/12/2006 220 08/06/2009 <20
23/01/2007 110 06/07/2009 40
21/03/2007 ND 10/08/2009 310
24/04/2007 ND 25/08/2009 40
02/05/2007 <20 23/09/2009 40
05/06/2007 110 03/11/2009 700
17/07/2007 110 17/11/2009 <20
14/08/2007 310 15/12/2009 <20
10/09/2007 <20 05/01/2010 40
16/10/2007 20 23/02/2010 50
12/11/2007 40 24/03/2010 <20
10/12/2007 500 27/04/2010 230
21/01/2008 400 25/05/2010 <20
25/02/2008 310 29/07/2010 <20
25/03/2008 200 11/08/2010 20
21/04/2008 <20 22/09/2010 20
19/05/2008 <20 26/10/2010 490
02/06/2008 20 24/11/2010 50
21/07/2008 40 15/12/2010 <20
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Ballyedmond E.coli (MPN/100g) 2006-2010
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Tableb.8: E.coliresultsfrom oystersfrom Carriganearfrom 2006to 2010(Source FSAn NI).

Date E.coli(MPN/100g) | Category| Date E.coli(MPN/100g) | Category
31/01/2006 70 18/08/2008 750 B
28/02/2006 ND 01/09/2008 20
14/03/2006 <20 01/10/2008 20
11/04/2006 9100 03/11/2008 <20
16/05/2006 ND 01/12/2008 40
27/06/2006 ND 13/01/2009 <20
25/07/2006 ND 10/02/2009 <20
08/08/2006 20 09/03/2009 <20
12/09/2006 70 06/04/2009 20
10/10/2006 700 B | 11/05/2009 40
23/01/2007 50 22/06/2009 20
21/03/2007 ND 20/07/2009 20
16/04/2007 20 08/09/2009 750
02/05/2007 <20 06/10/2009 <20
05/06/2007 200 03/11/2009 500
17/07/2007 310 B | 03/12/2009 220
14/08/2007 500 B | 21/01/2010 <20
10/09/2007 40 09/02/2010 130
16/10/2007 20 10/03/2010 50
12/11/2007 20 13/04/2010 20
10/12/2007 750 | B | 11/05/2010 20
21/01/2008 <20 15/06/2010 <20
26/02/2008 310 | B | 25/08/2010 80
25/03/2008 <20 08/09/2010 790
21/04/2008 20 12/10/2010 50
19/05/2008 <20 11/11/2010 50
16/06/2008 <20 07/12/2010 50
21/07/2008 <20
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Carriganean E.coli (MPN/100g) 2006-2010
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Sanitary Survey and Sampling Plan for Carlingford Lough TheLoughsAgencyFSAn NI, SFPA
June2011

Table5.9: E.coliresultsfrom oystersfrom FairGreenfrom 2006to 2010(SourceFSAn NI)

Date E.coli (MPN/1009) Category| Date E.coli (MPN/100g) | Category
31/01/2006 20 04/08/2008 70
28/02/2006 20 15/09/2008 9100
11/04/2006 <20 13/10/2008 400
16/05/2006 500 | B | 17/11/2008 500
27/06/2006 ND 15/12/2008 110
25/07/2006 140 27/01/2009 70
09/08/2006 90 23/02/2009 40
12/09/2006 160 30/03/2009 20
10/10/2006 160 27/04/2009 200
23/01/2007 <20 26/05/2009 70
21/03/2007 ND 08/06/2009 <20
17/04/2007 20 06/07/2009 750
24/04/2007 ND 25/08/2009 200
02/05/2007 <20 23/09/2009 900
15/05/2007 20 20/10/2009 200
18/06/2007 310 17/11/2009 70
28/08/2007 1300 B | 15/12/2009 70
25/09/2007 <20 05/01/2010 20
31/10/2007 70 23/02/2010 20
27/11/2007 20 24/03/2010 20
17/12/2007 40 27/04/2010 80
07/01/2008 <20 25/05/2010 <20
12/02/2008 200 29/06/2010 <20
25/03/2008 <20 29/07/2010 20
07/04/2008 20 11/08/2010 330
19/05/2008 70 22/09/2010 230
02/06/2008 20 26/10/2010 330
07/07/2008 110 24/11/2010 20
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Fair Green E. coli (MPN/100g) 2006-2010
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Sanitary Survey and Sampling Plan for Carlingford Lough TheLoughsAgencyFSAn NI, SFPA
June2011

Table5.10:E.coliresultsfrom musselsfrom the Flynnsitefrom H 1 n ¢ r(8aurmefSAn NI).

Date E.coli (MPN/100g)
10/01/2006 90
14/02/2006 20
28/02/2006 140
23/05/2006 1300
06/06/2006 <20
04/07/2006 ND
31/08/2006 ND
26/09/2006 110
24/10/2006 110
09/01/2007 500
06/02/2007 130
06/03/2007 70
03/04/2007 9100
17/04/2007 20
15/05/2007 20
31/07/2007 110
28/08/2007 40
12/02/2008 40
04/04/2008 20
19/05/2008 <20
16/06/2008 <20
18/08/2008 430
13/10/2008 220
23/02/2009 70
30/03/2009 110
27/04/2009 500
22/07/2009 <20
10/08/2009 200
23/09/2009 <20
20/10/2009 <20
03/12/2009 70
09/12/2009 750
21/01/2010 500
09/02/2010 80
11/05/2010 20
12/10/2010 20
11/11/2010 130
24/11/2010 170
07/12/2010 330
15/12/2010 20
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Flynn E. coli (MPN/100g) 2006-2010
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Sanitary Survey and Sampling Plan for Carlingford Lough TheLoughsAgencyFSAn NI, SFPA
June2011

Table5.11:E.coliresultsfrom musselsfrom Narrow WaterfromH n 1 ¢ 1(8oarmefSAn NI).

Date E.coli (MPN/1009) Category| Date E.coli (MPN/100g) | Category

10/01/2006 3500 B | 09/02/2009 400 B

25/04/2006 500 B | 30/03/2009 200

12/09/2006 750 B | 08/09/2009 1700 . B |

09/01/2007 220 AT 06/09/2009 <20

06/02/2007 2400 B | 05/10/2009 <20

06/03/2007 1300 B | 03/11/2009 540000

03/04/2007 70 10/11/2009 3500 B

24/04/2007 5400 17/11/2009 2900 B

02/05/2007 310 B | 15/12/2009 2400 B

05/06/2007 1100 B | 21/01/2010 3100 B

17/07/2007 2200 B | 23/02/2010 1400 B

31/07/2007 <20 24/03/2010 790 B

14/08/2007 200 27/04/2010 490 B

16/10/2007 500 . B [ 25/05/2010 <20

13/11/2007 200 29/06/2010 <20

10/12/2007 5400 29/07/2010 130

21/01/2008 1300 | B | 11/08/2010 460

13/10/2008 40 22/09/2010 170

03/11/2008 750 B | 26/10/2010 1700 B

01/12/2008 4300 B | 24/11/2010 3500 B

27/01/2009 5400 H 15/12/2010 330 B
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Sanitary Survey and Sampling PlanGarlingford Lough TheLoughsAgencyFSAn NI, SFPA
June2011

Table5.12:E.colilevelsin musselsfrom Rostrevorfrom H 1 1 ¢ 1(8oaursefSAn NI).

Date E.coli (MPN/100g) | Category| Date E.coli(MPN/100g) | Category
10/01/2006 200 17/11/2008 1100 B
14/02/2006 110 15/12/2008 200
23/05/2006 160 27/01/2009 200
06/06/2006 70 23/02/2009 <20
04/07/2006 220 11/05/2009 200
31/08/2006 ND 26/05/2009 400
26/09/2006 220 22/06/2009 40
24/10/2006 1300 07/07/2009 40
09/01/2007 110 25/08/2009 310
06/02/2007 160 08/09/2009 110
06/03/2007 1300 | B | 06/10/2009 290
17/04/2007 ND 03/11/2009 950
05/06/2007 220 17/11/2009 700
18/06/2007 750 15/12/2009 70
31/07/2007 <20 05/01/2010 110
25/09/2007 200 09/02/2010 1700
31/10/2007 200 10/03/2010 <20
27/11/2007 20 13/04/2010 50
17/12/2007 110 11/05/2010 <20
07/01/2008 400 15/06/2010 <20
03/03/2008 200 14/07/2010 50
07/04/2008 <20 25/08/2010 20
19/05/2008 20 08/09/2010 2700
16/06/2008 20 12/10/2010 130
18/08/2008 2400 11/11/2010 1700
15/09/2008 110 07/12/2010 20
13/10/2008 1300
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Sanitary Survey and Sampling Plan for Carlingford Lough TheLoughsAgencyFSAn NI, SFPA
June2011

Table5.13:E.coliresultsfrom musseldrom KillowenfromH n n ¢ r(8oareefSAn NI).

Date E.coli (MPN/100g) Category
HT TWI y 7t 310 B
HOTMCSoOm 200

onmal NJt 40

HHTIWdZE Tt 20

MmnaT! dzamn 40

HpT! dz3n 500 B
Hpm! dz3n 110

Hom{ SLIn 1200 B
HnmhOGmn 20
non5S8S0m 200
npns5SOn 110

HMTTWE Y7t 500 B
npncsSon 80

MnaTta l NJt 20

Mo Tt! LINJT 80

mMmmTtal €T 20

M p Tt Wdzy 1t <20

11/11/2010 220

24/11/2010 1100 B
07/12/2010 20

15/12/2010 110
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Killowen E. coli (MPN/100g) 2009-2010
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Sanitary Survey and Sampling Plan for Carlingford Lough TheLoughsAgencyFSAn NI, SFPA
June2011

Table5.14:E.colilevelsin oystersfrom Ballaganfrom 2006to 2010(Source SFPA).

Date E.coli (MPN/100g) | Category| Date E.coli (MPN/100g) | Category
10/01/2006 20 10/03/2008 20
31/01/2006 310 07/04/2008 20
21/02/2006 20 25/05/2008 20
14/03/2006 20 25/05/2008 20
24/04/2006 20 22/06/2008 20
07/06/2006 20 21/07/2008 20
04/07/2006 40 24/09/2008 40
15/08/2006 20 29/09/2008 40
06/09/2006 70 21/10/2008 70
10/10/2006 20 16/11/2008 20
06/11/2006 20 15/12/2008 20
09/01/2007 20 25/02/2009 90
25/01/2007 20 09/03/2009 20
20/02/2007 20 26/04/2009 20
27/03/2007 20 23/06/2009 20
16/04/2007 20 05/07/2009 20
08/05/2007 20 11/08/2009 20
11/06/2007 20 11/10/2009 20
16/07/2007 160 09/11/2009 330
02/08/2007 20 13/12/2009 20
05/09/2007 500 18/01/2010 70
16/10/2007 40 09/02/2010 20
27/11/2007 40 08/03/2010 20
11/12/2007 310 06/04/2010 20
21/01/2008 110 17/06/2010 20
05/02/2008 20 14/12/2010 80
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Figure 5.13: E.

Ballagan E. coli (MPN/100g) 2006-2010
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Sanitary Survey and Sampling Plan for Carlingford Lough TheLoughsAgencyFSAn NI, SFPA
June2011

Table5.15:E.coliresultsfor musselsfrom Greenorefrom 2006to 2010(SourceSFPA).

Date E.coli (MPN/100g) | Category| Date E.coli (MPN/100g) | Category
09/01/2006 40 23/09/2008 20
21/02/2006 40 21/10/2008 20
14/03/2006 40 16/11/2008 20
24/04/2006 20 14/12/2008 500 . B |
08/05/2006 20 06/01/2009 20
07/06/2006 20 25/02/2009 20
04/07/2006 20 09/03/2009 160
15/08/2006 20 26/04/2009 20
26/09/2006 430 23/06/2009 50
10/10/2006 160 05/07/2009 40
16/07/2007 220 11/08/2009 80
02/08/2007 20 14/09/2009 20
05/09/2007 70 11/10/2009 80
27/11/2007 90 09/11/2009 330
11/12/2007 160 13/12/2009 210
17/12/2007 40 18/01/2010 340
21/01/2008 220 09/02/2010 80
05/02/2008 40 08/03/2010 20
10/03/2008 40 06/04/2010 20
07/04/2008 40 17/06/2010 20
25/05/2008 20 28/07/2010 130
25/05/2008 20 10/08/2010 80
09/06/2008 70 27/10/2010 80
21/07/2008 20 14/12/2010 130
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Sanitary Survey arlampling Plan for Carlingford Lough TheLoughsAgencyFSAn NI, SFPA
June2011

Table5.16:E.coliresultsfrom Greenoreoystersfrom 2006to 2010(Source SFPA).

Date E.coli(MPN/100g) | Category| Date E.coli (MPN/100g)
09/01/2006 20 07/04/2008 20
21/02/2006 40 25/05/2008 20
14/03/2006 220 25/05/2008 20
24/04/2006 310 09/06/2008 20
08/05/2006 20 21/07/2008 20
07/06/2006 50 23/09/2008 40
04/07/2006 20 29/09/2008 40
15/08/2006 40 21/10/2008 70
06/09/2006 70 16/11/2008 310
26/09/2006 160 14/12/2008 110
10/10/2006 200 06/01/2009 20
06/11/2006 200 25/02/2009 20
09/01/2007 50 09/03/2009 20
25/01/2007 250 26/04/2009 20
20/02/2007 20 23/06/2009 20
27/03/2007 20 05/07/2009 20
16/04/2007 160 11/08/2009 220
08/05/2007 40 11/10/2009 80
11/06/2007 40 09/11/2009 230
16/07/2007 200 13/12/2009 130
02/08/2007 40 18/01/2010 80
05/09/2007 70 09/02/2010 110
25/09/2007 500 08/03/2010 20
16/10/2007 40 18/04/2010 50
27/11/2007 110 17/06/2010 70
11/12/2007 200 27/07/2010 1300
21/01/2008 70 10/08/2010 170
05/02/2008 220 27/10/2010 130
10/03/2008 40 14/12/2010 50
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Sanitary Survey and Sampling Plan for Carlingford Lough TheLoughsAgencyFSAn NI, SFPA
June2011

Table5.17:E.coliresultsfor musselsfrom the McCarthysite from H 1 n ¢ T{(8aareeBFPA).

Date E.coli (MPN/100g) | Category
04/07/2006 20

06/11/2006 40

24/01/2007 1300 . B |
26/02/2007 90

27/03/2007 20

16/04/2007 20

11/06/2007 20

16/10/2007 20

04/09/2008 500 B
09/09/2008 750 B
01/10/2008 500 B
21/10/2008 310 B
15/12/2008 750 B
08/01/2009 70

20/01/2009 70

27/01/2009 110

25/02/2009 90

04/03/2009 110

09/03/2009 40

14/09/2009 20

12/10/2009 50

15/12/2009 90

18/01/2010 330

09/02/2010 110

08/03/2010 20

20/04/2010 130

17/05/2010 20

22/06/2010 20

18/08/2010 20

02/11/2010 230

06/12/2010 80
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McCarthy E. coli (MPN/100g) 2006-2010
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Sanitary Survey and Sampling Plan for Carlingford Lough TheLoughsAgencyFSAn NI, SFPA
June2011

Table5.18:E.coliresultsfor musselsrom the Inner Carlingfordsite from 2008to 2010(Source:SFPA).

Date E.coli(MPN/100g)
21/10/2008 220
15/12/2008 3500
08/01/2009 20
20/01/2009 160
04/03/2009 40
09/03/2009 20
02/07/2009 20
07/07/2009 20
15/07/2009 230
20/07/2009 50
27/07/2009 110
11/08/2009 20
18/08/2009 20
14/09/2009 50
12/10/2009 3500
15/12/2009 50
31/01/2010 330
09/02/2010 790
08/03/2010 20
20/04/2010 230
17/05/2010 20
22/06/2010 20
18/08/2010 50
02/11/2010 490
06/12/2010 80
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Inner E,coli (IMPN/100g) 2008-2010
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Sanitary Survey and Sampling PlanGarlingford Lough

TheLoughsAgencyFSAn NI, SFPA
June2011

Table5.19:E.coliresultsfor razorclamsfrom Ballaganfrom 2006to 2010(Source SFPA).

Date E.coli
(MPN/100g)

10/01/2006 20
21/02/2006 200
07/03/2006 50
25/04/2006 70
08/05/2006 20
25/07/2006 40
11/06/2008 40
30/06/2008 20
08/07/2008 20
15/07/2008 20
22/07/2008 20
05/08/2008 20
21/08/2008 310
26/08/2008 40
13/10/2008 750
17/11/2008 70
16/12/2008 50
13/01/2009 20
31/03/2009 50
17/02/2010 50
01/09/2010 20
27/10/2010 20
07/11/2010 230

Category

Table5.20:E.coliresultsfor razorclamsfrom the Inner Carlingfordsite in 2009(Source SFPA).

Date

E.coli (MPN/100g)

Category
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Ballagan E. coli (MIPN/100g) 2006-2010
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Table 5.21 shows the summary statistics for Ehecolihistorical data from the 12 shellfish beds classified in
2010. It should be noted that only data fronmrdzor clam sample from the Inner Carlingford site was available
and therefore comparisons between this site and others could not be made.

The geometricmeand. colf S@St a ¢l & KAIKSaAd FT2N YdaasSta Fd bl N
atRosSNE @2 NJ 6 Hnncmunanmny YR YdzaasSta G YAEE26SYy OHnAy
mussels are sampled and the geometric mean over the four years from 2006 to 2010 was 1.24 times greater for
the oysters than the mussels. It should be noke@ 6 SGSNE GKF G | 2y Sngl e |yl f @z

no significant differences betweds colievels in oysters and mussels frabneenore.

Table5.22showsthe variationsof the annualgeometricmeansof E.colifor the shellfishbedsthat had at least

5 samples per year from the year 2006. Figure 5.19 shows the trend in geometric mean from 2006 to 2010 for
all 11 shellfish beds (The Rocks was not included in this analysis as only one result was available). It can be clea
seen that the geomeic mean was highest at Narrow Water, ranging from 389.27 to 1133.06 MPN/100g. Figure
5.20 shows the same trend in detail for all beds excluding Narrow Water mussels. For all remaining beds, the
geometric mean was below 190 MPN/100g for mussels since &0@®elow 110 MPN/100g for oysters since
2006.

In order to identify any significantdifferences irE.colilevelsbasedon location, a2 y' S manaly8isof variance
(ANOVA) was performed on &l coliresults from shellfish flesh from the various harvegtbeds. For this
analysis, all shellfish flesh results that returned a less than (<) value (i.e. <1) were halved (i.e. <1 becomes 0.£
and all samples that returned a ND (Not Detectable) result were given a value of 0. This analysis revealed tha
there was a significant difference between the Rostrevor mussel site and all of the following sites: Ballyedmond
oyster site, Ballagan oyster site, Greenore mussel site, Greenore oyster site and the McCarthy mussel site. I
addition, there were significant differees between the Ballagan oyster site and the Greenore oyster site and

Inner mussel site.

I 2ySngl @& !bhx! gl a |t &z£. coidoniNheBveen 2athihar@egtinglickadion & 6rl a ;
GKAA Fylfteara 2yfe& KI NI Sanivarg @ed.oTabR®H.230shovkKthexshellfighibedsizt |
used during each season. This analysis revealed that in spring, there were significant differences between the
Narrow Water mussel site and the Ballyedmond oyster site, Fair Green oyster site and tharBayisigr site

and between the Ballaganoyster site and the McCarthymusselsite. In summerthere were significant
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differences between the Narrow Water mussel site and the Ballyedmond oyster site, the Ballagan oyster site
and the Greenore mussel site. In autumn, there were significant differences between the Rostrevor sitassel

and al other harvesting areas except Fair Green and Narrow Water. In winter, there were significant differences
between the Narrow Water mussel site and all other harvesting beds; between the Fair Green oyster site and

the Flynn and Killowen mussel sites andieen the Killowen mussel site and the Ballagan oyster site.

This analysis shows that two stations predominantly stand @darrow Water and Rostrevor. Given the
conditionsin NarrowWater (inner shelteredlocation,weakcurrents,high organicloadingfrom discharges and
riverine input), it is no surprise that it is different to the other harvesting beds. In addition, the Rostrevor area
seems to set itself apart from the other sites and again this is not surprising given the shallow nature of the area
andthe prevailing wind direction which may result in this area acting as a sink for contaminants. In addition, it
is no surprise that that the two outer stations (Fair Green and Ballagan) feature highly in the significant
differences. This is due to the strger tidal currents, deeper depths and shorter residence times in this area,

which result in a faster moving well flushed area with lower levels of contaminants.

Table5.21:Harvestingbedsusedfor analysisof seasonakariation in E.colilevelsin CarlingfordLough.

Season | ShellfishBed

Spring | Ballyedmond,Rostrevor,CarriganeanfFair Green, Flynn, Narrow Water, Ballagan(Oysters),

Greenorg(Mussels)Greenorg(OysterspndMcCarthy

Summer| Ballyedmond,Rostrevor,CarriganeanfFair Green, Flynn, Narrow Water, Ballagan(Oysters),

Greenorg(Mussels)Greenorg(Oysters)|nnerandBallagar{(Razors)

Autumn | Ballyedmond,Rostrevor,Carriganeanfair Green, Flynn, Narrow Water, Ballagan(Oysters),

Greenorg(Musselspnd Greenorg(Oysters)

Winter | Ballyedmond,Rostrevor,CarriganeanfFair Green, Flynn, Killowen, Narrow Water, Ballagan

(Oysters)Greenorg(Mussels)GreenorgOystersandMcCarthy

Aswasshownin Sectiord.1.2Tourism, therevasno significantseasonadifferencein E.coliconcentrationsn
shellfish flesh within individual harvesting beds from 2006 to 2010 with the exception of the Inner (nsitesel)

between summer and autumn.
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Tableb5.22: Summarystatisticsof historical E.coli data monitored from shellfishbedsin CarlingfordLough.

TheLoughsAgencyFSAn NI, SFPA

Site Species Dateof 1st Datelast MinimumE.coli | MaximumE.coli | MedianE.coli | GeometridVieanE.
Sample Sample (MPN/1009) (MPN/1009) (MPN/100g) | coli(MPN/100g)
Ballyedmond Oysters 31/01/2006 15/12/2010 ND 1300 40 31
Carriganean Oysters 31/01/2006 07/12/2010 ND 9100 20 26.1
FairGreen Oysters 31/01/2006 24/11/2010 ND 9100 70 45.9
Flynn Mussels 10/01/2006 15/12/2010 ND 9100 75 56.2
Narrow Water Mussels 10/01/2006 15/12/2010 <20 540000 750 629.9
Rostrevor Mussels 10/01/2006 07/12/2010 ND 2700 160 103.9
Killowen Mussels 27/01/2009 15/12/2010 <20 1200 110 98.61
TheRocks Mussels 10/08/2009 10/08/2009 20 20 20 20
Ballagan Oysters 01/01/2006 14/12/2010 20 500 20 32.6
Ballagan RazorClam 01/01/2006 07/11/2010 20 750 40 46.4
Greenore Mussels 09/01/2006 14/12/2010 20 500 40 52.6
Greenore Oysters 09/01/2006 14/12/2010 20 1300 50 65
McCarthy Mussels 04/07/2006 06/12/2010 20 1300 80 815
Inner Carlingford | Mussels 21/10/2008 06/12/2010 20 3500 50 87.2

ND=NotDetectable
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Table 5.23: Variation of annual geometric meanskfcolifrom shellfish beds monitored in Carlingford Lough (INS

Insufficient data for mean calculation).

g AL IAFACTT  IN106¢

Site Species 2006 2007 2008 2009 2010
Ballyedmond Oysters 16.66 1450 | 68.79 38.77 41.44
Carriganean Oysters 3.22 34.02 | 35.10 48.43 51.94
FairGreen Oysters 28.46 11.64 | 109.94 | 105.82 | 46.72
Flynn Mussels 12.52 128.18| 54.88 86.72 83.37
Narrow Water Mussels INS 547.74 INS 1133.06 | 389.27
Rostrevor Mussels 59.40 63.10 | 184.58 | 156.98 | 97.80
Killowen Mussels INS INS INS 117.26 | 81.51
Ballagan Oysters 30.63 41.30 | 27.94 32.28 31.05
Ballagan RazorClam 47.30 INS 49.28 INS INS
Greenore Mussels 41.20 7496 | 42.16 57.50 65.93
Greenore Oysters 72.05 78.12 | 48.18 44.95 98.65
McCarthy Mussels INS 51.53 INS 64.46 62.18
Inner Carlingford Mussels INS INS INS 57.70 99.32
177
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Figure5.19: Trendin geometricmeanof E.colilevelsfrom 2006to 2010for all 11 beds.
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Figure 5.20: Trend in geometric mean Bf colievels from 2006 to 2010 for all beds excluding Narrow Water

mussels.
5.1.3. Norovirsus(NoV)
b2 NROJANHzZA OF2NN¥SNIe& b2NBIt{1 F3aISydov Aa I ayYDorg, OoHT

2009) (taxonomic family Caliciviridae) that causes appkoY I (0 St & dm: 2F SLIARSYA O y
gastroenteritis around the world (Lindesmi#t al., 2003). People infected with a NoV typically experience
relatively mild gastroenteritis with typical symptoms being stomach cramps, diarrhoea, vomitthglight
FSOSNI ¢KS @GANHz2a Aa fAFTS GKNBFGSyAy3a (2 (GK2aS 4Ad
NoV often occurs in outbreaks and is the most common cause of Infectious Intestinal Disease (IID) in the
community (Doré, 2009)il KIF & | AGNRBy3 aSlazylt 200dz2NNByOS A
¢CNI YaAYA&dAaA2Y Aad OAl GKS T SOFfm2NI{ NEozersto ek 0 K

presentto causeinfection (Doré,2009).Direct personto personspreadis most common,
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especially in closed communities and outbreaks are often associated with highly publicised closures of hospital
wards and other care settings. Because of the high rate of infection in the community, isigprise that

NoVs are present in large numbers in municipal waste water (Dor€, 2009), an infected person may excrete 0.1F
billion NoV particles per day to the sewer system (EPA, 2011). The true extent of NoV réanmgaivaste

water treatment is unclegrhowever, itis clear that significant numbers of Nodmain in treated waste water
discharges into the aquatic environment even where traditional bacterial indicators have been reduced to
comply with current environmental standards (Doré, 2009). Thepgrgwiate discharge of waste water into

the environment may contaminate shellfisheries and drinking water supplies and represent a significant public
health risk.

In February 2010, there was a series of NoV outbreaks linked to oysters harvested in &liagbarlingford
Lough (B. Nolan SFPRArs. comn). A sampling programme for the presence of NoV indicated high levels of
NoV present in oysters in that area at that time. The very high levels of NoV initially detected in Carlingford
were attributed to aroutbreak in the community and enhanced by the colder than normal water temperatures
recorded over the winter period of 2009/2010. It is believed that the source of the NoV was a waste water
discharge pipe in the vicinity of the oyster beds in Greenordowig the NoV outbreak in February, a

compliance notice was issued prohibiting the placing of oysters from Carlingford on the market.

Carlingford Oyster Company Ltd. depurates its oysters as a matter of course as part of their quality control,
(even thowh the area is an A classified site and are therefore not obliged to depurate). Initial investigations
revealed that the depuration was carried out at ambient temperature and was therefore not reducing the NoV
counts. Oysters were relayed in an area adjade Carlingford Lough (Templetown in Dundalk Bay) dor
number of weeks reducing the NoV results from the high thousands of detected genomes to approx 500
detected gnomes. It was also found that by increasing the temperature of the depurating wates tb 17+ 2 NJ
48hours it further reduced the NoV counts to small or undetected amounts, and therefore safe to place on the

market.

The complianceoticewas amendedn 01 July 201® reflectadditionalcontrols requiredor the placing of

oysters on themarket.

High levels of NoV were also detected in oysters in the Carlingford Lough area in January 2011. A suddel
increase was detected 24 Jan 2011, and coupled to a number of reported illnesses possibly associated with the
consumption of oysters harvesteth Carlingford Lough, harvesters in the Carlingford/Greenore Area

voluntarily suspendedharvestinguntil backgroundlevels of NoV reduced below backgroundlevels. High
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levels detected in February 2011 caused confirmed illnessasomsumers eating oysters harvested in

Carlingford, which lead to compliance orders being issued to producers to cease harvesting operations.

5.2. CurrentData

5.2.1. SamplingSites& Methodology

Eleven shellfish sampling points and 23 water sampling points wempled within Carlingford Lough on the

19" October 2010. The weather on the sampling days was fine and dry with approximatelgiai@l cover.

The predicted high water level on the1®ctober was at 10:00am at Warrenpoint (4.3m) and at 10:11am at
Cranfield Point (4.5m). Predicted low water on thé'I3ctober was at 16:14pm at Warrenpoint (1.3m) and
15:54pm at Cranfield Point (1.6m).

The weather conditions for the 2 week period pretregthe sampling was as follows: average rainfall: 0.1mm,
maximum temperature: 14.3°C, minimum temperature: 7.7°C and average wind speed was 9.6 knots (Met

Eireann, 2010b).

The 11 shellfish sampling points were made up of 7 mussel sites and 4 Pacdicsitgst Unfortunately a
sample could not be retrieved from Sites PO1 and PO2 as no trestles could be located at site PO1 and site PC
was inaccessible due to rough weather. However, a sample was successfully collected from site PO1 on the

14 December R10.

Of the 23 water samples collected, 6 were taken from river/stream outflows, 5 were taken from discharge

pipes/runoff and the remainder were taken from throughout the Lough.

Allwater samples wereollectedon the same day (19/10/2010h approximately 3 hours. Samplihggan at
Station 12 and ended at Station R1. All samples were taken on the ebbing tide. Figure 5.21 sieivedifieh
samplingsitesand Figure5.22 showghe water sampling sitesThecoordinatesof thesestationscan beseen

in Tables 5.24 and 5.25.
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Figure5.21:Locationof shellfishsamplingstations.
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Figureb5.22:Locationof all water samplingsites.
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Table5.24:Shellfishsamplecoordinateswith date of sampling.

Table5.25:Water samplesite coordinates

Station | Latitude | Longitude| Easting | Northing
BM1 54.1048| 1 c ®H | 313040.6| 318690.4
BM2 54.0968| 1 c ®H | 316562.3] 317887
BM3 54.0754| 1 c ®m| 317997.2| 315540.5
BM4 54.0687| 1 c ®m| 319401.1| 314830.4
BM5 54.0541| 1 c ®wm| 319444.3| 313205.8
BM6 54.0638| 1 c ®m| 318060.2| 314250.4
BM7 54.0797| mc ®H| 315545| 315957.4
PO1 54.06| Tmc ®n 321109.2| 313906
PO2 54.0329| 1 c ®n| 324973.7| 310990.9
PO3 54.0374| mc ®dm| 321133.7| 311390.1
PO4 54.0246| 1 c ®m| 322953.7| 310012.6
Station | Latitude | Longitude| Easting | Northing
w1 54.0882| 1 Cc ®H| 314759.2| 316884.4
W2 54.0879| mc ®H| 315868.9| 316878.6
W3 54.0746| 1 c ®H | 316333.3| 315409.3
W4 54.0758| 1 c ®H | 317380.3| 315569.4
W5 54.0688| 1 c ®m| 319212.4| 314836.7
W6 54.0638| 1 c ®m| 318060.2| 314250.4
W7 54.0497| mc ®wm| 319151.8| 312708.3
W8 54.0529| mc ®dwm| 321666.1| 313130
W9 54,042 mc ®dm| 321297.1| 311906.6
W10 54.028| mc dm| 323874| 310415.7
w1l 54.0215| mc ®n| 326119.2| 309752.4
w12 54.0062| 1 c ®n| 324960.7| 308017.3
R1 54.1048| 1 c ®H | 313040.6| 318690.4
R2 54.0952| 1c ®H| 314263.7| 317651.5
R3 54.0783| mc ®H| 314886| 315785.2
R4 54.0985| 1 c ®H | 315608.5| 318052.4
R5 54.0954| mc ®dm| 317752.1| 317761.3
R6 54.0474| mc ®dwm| 323985.2| 312579
D1 54.0901| mc ®H| 313856.4| 317073.6
D2 54.0294| 1 c ®m| 320835.3| 310491.4
D3 54.0742| 1 c ®H | 315403.8| 315341.5
D4 54.1003] T c ®H 315027.3| 318242.3
D5 54.0993| 1 c ®H| 315329.5| 318129.1

All mussel samples were collected using a 0.0ZMJ 0

AK2NB D ! f ¢

TNRY

commercial size range were selected. All samples were stored in food grade plastic bags ahith staeol
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box (containing freezer packs) and delivered to AQUALAB within 24hrs of collection. All water samples were
collected in sterile plastic water bottles. These samples were stored in a cool box until delivery to Northern
Ireland Water (within 24hrs of colldon). E. colianalysis was carried out on both the shellfish and water

al YLX S&a o!lv!![!'.Y L{h mMccnodmoT bL 2FGSNY /2t Af SN
Board) certified laboratory and Northern Ireland Water is a UKAS (Uniteddfiméccreditation Service)

certified laboratory.

5.2.2. Microbial AnalysisResults

Tableb.26showsthe resultsof the shellfishE.colianalysigReferto Appendix2 for resultcertificates) Figure

5.23 shows this data in graphical form. All sites, Pacific oyster and mussels Baddaievel of <23CE. coli

per 100g flesh with the exception of the mussels sites BM1 (Narrow Wa&30MPN/100g) and BM2
OW2a0NB@2N] m wmMonnat bkingndatd vedorded {a!levelk of 330 MPNM@0y &tiPORIJ
approximately 7 days after this sampling programme. The BM3 and PO1 results were comparabdsulith

from the routine monitoring programme for approximately the same time period. The high level of 1300
MPN/100g at BM2 was preceded by a 130 MPN/100g result 5 days previously (FSA in NI monitoring results)
The 330 MPN/100g results from BM1 was followed 7 days later by a 1700 MPN/100g result (RBA in
monitoring results). The 50 MPN/100g results from BM@ BM7 were followed approximately 2 weeks later

by 230 MPN/100g and 490 MPN/100g results respectively and the <20 MPN/100g results at PO3 was followec
by a 130 MPN/100g results 8 days later (SFPA monitoring results).

Table5.26:ShellfishE.coliresultsfor CarlingfordLough.

Station | Species MPN/100g
BM1 BlueMussel 330
BM2 BlueMussel 1300
BM3 BlueMussel 20
BM4 BlueMussel 20
BM5 BlueMussel 50
BM6 BlueMussel 50
BM7 BlueMussel 50
PO1 PacificOyster <20*
PO2 PacificOyster No Sample
PO3 PacificOyster <20
PO4 PacificOyster <20

* pleasenote different date for samplecollection
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Figure5.23:ShellfishE.coliresultsfrom CarlingfordLough(sampledon 19" October2010).
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Table 5.27 shows the water sample analysis results (Refer to Appendix 3 for result certificates). Figure 5.24
show in graphical form th&. coliresults from across the Lough. High&stcolilevels come from discharge

pipes at Warrenpoint and Omeath. Tledsigh levels fall to <350MPN/100ml within a kilometre of the outfalls.

The inner part of the Lough also has highgr coliA y LJdzi FNRBY GKS NAROGSNE Ff
350MPN/100ml) compared to the remainder of the Lough where levels are below 50MEGYNI1

Table5.27:Water E.coliresultsfor CarlingfordLough.

Station | E.coliMPN/100ml | Total ColiformsMPN/100ml
W1 32 152
W2 6 34
W3 4 30
W4 2 4
W5 0 10
W6 0 6
W7 0 2
w8 10 10
W9 0 6
W10 0 0
W11 2 4
W12 0 18
R1 72 308
R2 56 304
R3 18 66
R4 8 22
R5 6 78
R6 0 4
D1 2200 241,900
D2 0 32
D3 120 1,650
D4 5,300 30,800
D5 4 42
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Figureb5.24:Water E.coliresultsfrom acrossCarlingfordLough.
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6. ExpertAssessmenof the Effectof Contaminationon Shellfish

Carlingford Lough is located within a predominately rural catchment, with approximately 70% of the land used
for agricultural purposes. Newry city has the highest human population, followed by Warrenpoint, both located
at the northwestern end of the Lougfihe remaining surrounds containing smaller towns aiithges typical

of a rural settlement.

While no tourism data was available for the immediate area, it is safe to say that the local population does
increase due to tourists mainly in the sumnmmaonths. The information collated and assessed during the
productionof this report indicatethat the main pollution sourcesn CarlingfordLoughcomefrom continuous

and intermittent discharges mainly concentrated in the northwestern region of the Lough where the
Newry/Clanrye River enters. The Newry and Warrenpoint WWTW have the highest discharges flowing into the
river and subsequently into the Lough. Taeare also untreated discharges entering the Lough from Greenore
YR hYSFEGK FyR @FNR2dza 20KSNJ y2ynLRAy( andddNtWEa | 3

Sewage has been known to lead to deterioration of water quality, alter floralfaumcial assemblages near

large outfalls and has been responsible for disease outbreaks attributed to faecal coliforms (Clarke, 2001).
Faecal coliforms entering the marine environment from industrial discharges, wastewater and sewage
discharges, contaminated NS & Kg I 4§ SNJ Ay LJzd = F INA Odzf G dzNIF £  NHzy m2 1
accumulate in bivalves that filter organic matter from the water column to feed. Varying levels of faecal
coliforms in bivalve flesh determine the classification of shellfistvdsting waters. Carlingford Lough has

historically always been classified as a mixture of A and B harvesting areas.

The geometricmeand.colf S@St a ¢l &4 KAIKSAG F2NJ YdzaasSta Fad bl N
Fd YATE26Sy YodzananSdna nkmin 0w 2 &TRNS @2 NJ 6 H n n differences mE) cdli | Y |
contamination levels based on location and seasonality and the results showed that two stations
predominantly stood out¢ Narrow Water and Rostrevor. Given the conditionsNarrow Water (inner
sheltered location, weak currents, high organic loading from discharges and riverine input), it is no surprise
that it is different to the other harvesting beds. In addition, the Rostrevor area seems to set itself apart from
the other sites and again this is not surprising given the shallow nature of the area and the prevailing wind
direction which may result in this area acting as a sink for contaminants. In addition, it is no stinptigeat

the two outer stations (Fair Green and Ballagan) feature highly in the significant
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differences. This is due to the strond&tal currents,deeper depths anghorter residence times in this area,

which result in a faster moving well flushed area with lower levels of contaminants.

Greenore is the only site where oysters and mussels are sampled and the geometric mean ovar jlearfe
from 2006 to 2010 was 1.24 times greater for the oysters than the mussels. It should be noted however, that
I 2ySmgle& lylrteaira 2F QI NARIFyYyOS 0! bh tollevelsinystarSard y 2

mussels from Greenore.

Depending on the bathymetric characteristics, current speeds and tidal conditions within different regions of
the Lough and the prevailing wind direction, the fate of contaminants can vary. In the southeastern sdction
the Lough, deeper depths and strong curtraws favour the physical dispersion and dilution of contaminants,
whereas the inner northwestern region of the Lough, with shallower depths, higlhwpended sediment
concentrations, weaker current flows has a lower ability to disperse and dilute cimaats and therefore

has the potential to accumulation contaminants.

Basedon hydrodynamic conditions, suspendeddiment levels, freshwatenfluence, contamination sources

and historical classifications, the Lough was divided into 6 Produ&tiess. Wthin each of these Production
Areas, one sampling site for each species was identified i.e. Pacific oyster, blue mussel and razor clam. In th
selection of these sampling points, it was important to maintain as many of the existing monitoring points as
poaAotS (2 O2yliAydzS GKS t2y3andSNY RIGFaSiad CdzNI K
can be seen in Section 7 Sampling Plan. This sampling plan is designed to properly reflect the control of the
likely risk of pathogen contamination dhe shellfish and will ensure that effective monitoring is carried out

with respect to the potential polluting impacts and that public health is prioritised.
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7. SamplingPlan

7.1. Identification of ProductionAreaBoundaries& RMPs

Theproposed production areas wetsmsedon hydrographical andpatial features i.e. areas similar depth,

tidal currents, residence times, suspended sediment levels and freshwater influence as well as the results from
the shellfish and water sampling. Figar7.1 to 7.6 show the base data used for the identification of production
areas, i.e. spring and neap surface and bottom ebb and flood flows, the spring tide ebb and flow tidal streams,
residence times, the shellfidh colresults and the wateE. colresults. In addition, analysis carried out on FSA

in NI and SFPA monitoring data was also taken into consideration when determining production areas and

Figures 7.7 to 7.9 show the historical classifications in Carlingford Lough from 2006.
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E Spring Tlde Flooa Flow Surtage . @

Figure 7.1: Surface and bottom current velocities and direction during a spring tide, flood flow (Source: AFBI SMILE
58Fflo5nCt2g az2RSt 5FGF0d
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Figure7.2: Surfaceand bottom current velocities and direction during a spring tide, ebb flow (Source:AFBISMILE
5SFfGo5nCt2¢ az2RSt 5FdF0®
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Figure7.3: Surfaceand bottom current velocities and direction during a neap tide, flood flow (Source:AFBISMILE
58Fflio5nCf2g az2RSt 5FGF0d
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Figure 7.4: Surfaceand bottom current velocities and direction during a neap tide, ebb flow (Source:AFBISMILE
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Figure7.5: Tidalstreamand residencetime datafor CarlingfordLough.
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Figure7.6: E.coliresultsfrom shellfishand water samplesin CarlingfordLough.
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Figure 7.7: Historical classificationsfor Carlingford Loughin 2011 and 2010. The red lines indicate the existing

boundary areas.
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Figure 7.8: Historical classificationsfor Carlingford Loughin 2009 and 2008. The red lines indicate the existing

boundary areas.
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Figure 7.9: Historical classificationsfor Carlingford Loughin 2007 and 2006. The red lines indicate the existing

boundary areas.
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The inner section of Carlingford Lough is shallow, has weak tidal currents and receives approximately 70% o
the[ 2 dzZA K Qa HmpBSranKtibelNavByitlanryeRiver. Theséhree factors combine to resuih a turbid

slow moving sink with a long residence time (>20 days). In contrast, the outer part of the Lough experiences
strong tidal currents, deeper depths and shorter residence times (<8 days), alhiebults in a fastemoving

well flushed area. Any contamination in the outer section of the Lough will be diluted and dispersed rapidly,
whereas the inner part of the Lough can act as a sink for contaminants. In addition, the prevailing wind
directionin the area has theeffect of pushing watetowards thenorthern shoreline, into Rostrevdsay and

Mill Bay and given their shallow nature these areas may also act as sinks for contaminants.

TheLoughwasdividedinto 6 productionareasbasedon the data shownin Figures7.1¢ 7.9 above.Figure
7.10 shows the proposed production areas and Representative Monitoring Points (RMPs) over the admiralty
chartandoverlainon the licencedaquacultureproductionsitesand Figures/.11to 7.14showthe production

areas overlain on the current flows over a spring and neap tide.

The navigational channel was used as the centre point of the Lough when dividing the north from the south.
These RMPs were selected to best represent the productive shellfishvgitiein each Production Area. All
efforts were made to maintain as many of the existing monitoring sites as possible in order to maintain the
f2y3anadSNY RFEGFaASGa F2NJ GKSaS aradasSao
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Figure 7.10: Proposed
Production Areasand RMPs
overlain on the licenced
aquaculture sites  within

Carlingford Lough.

202



SanitarySurveyand SamplingPlanfor Carlingford_ough TheLoughsAgencyFSAn NI, SFP/
June2011

Spiine Tile Flood Flow Surdce @ ‘

P Tl B divnle e
—nhe
e
Zaanen
e -oM
LA =R
LU
AR ORI-4 W
-
l-‘os‘" 'l " . -

e PO RN
PRl Tk W i e

i

R [Y RNTRY]

BoI-aMm

& s DEIRNF(

W GA) TR

L P

WO D)

[ TR

- N e

Figure 7.11: Surface artubttom current velocities and direction during a spring tide, flood flow (Source: AFBI SMILE
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Figure 7.12: Surface and bottom current velocities and direction during a spring tide, ebb flow (Source: AFBI SMILE
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Figure 7.13: Surface and bottom current velocities andedtion during a neap tide, flood flow (Source: AFBI SMILE
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Figure7.14: Surfaceand bottom current velocities and direction during a neap tide, ebb flow (Source:AFBISMILE
5SFtdo5nCt2¢g a2RSt 5100
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7.1.1. ProductionAreal & RMPs

Production Area 1 is located at the mouth of the Newry River and has the largest freshwater influence (and
therefore suspended sediment levels). It also receives discharges from Warrenpoint WWTW and from
numerousdischarges associated with the harbour and further afield. This production area was selected to keep
this unlicenced (yet classified) wild mussel producing area separate from the licenced Rostrevor mussel site
(Production Area 2)ts boundary extendbeyond Omeathin order to keep thevild mussefishery inthe area
separate from the aquaculture producers in Production Area 3. This area has predominantly been classified ac

a B in recent years. Figure 7.15 shows the production area, bounding coordittesassified wild mussel

producing area and RMP M1. Table 7.1 lists the bounding coordinates of the production area.

Figure7.15:ProductionAreal with boundingcoordinatesand RMPM1.

Table 7.1: Coordinates of Production Area 1.

BoundingCoordinate | Longitude| Latitude | Easting | Northing
1 mmc ®H| 54.0976| 314380.9| 317906.6
2 mc ®H| 54.096| 314232.2| 317726
3 mc ®H| 54.0894| 315123.5| 317009.5
4 mc ®H | 54.0828| 314526.5| 316260.2
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The RMP chosen for Production Area 1 can be seen in Figure 7.15 and its coordinates are listed in Table 7.
Prefix M indicates Mussel RMP. The location of the RMP was selected based on areas where commercic

activity is centred. This RMP coincides with #xisting Narrow Water monitoring site.

Table7.2: RMPCoordinate.

RMP Longitude| Latitude | Easting | Northing
M1 mc ®H| 54.104| 313227.7| 318589.6

7.1.2. ProductionArea2 & RMPs

Production Area 2 encompasses Rostrevor Bay and contains 3 licenced mussel production sites. This area
the Lough is shallow, has weak currents, long residence times (24 to >28 days) and the prevailing wind directior
pushes water into this bay. This arhas predominantly been classified as a B in recent yekRigure 7.16

shows the production area, bounding coordinates, licenced mussel production sites and RMP M2 and Table

7.3 lists the bounding coordinates.

Figure7.16:ProductionArea2 with boundingcoordinates,musselsitesand RMPM2.
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