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1. ExecutiveSummary

UnderRegulation ECB54/2004 there is a requirementfor competentauthoritiesintendingto classifybivalve
production and relaying areas to undertake a sanitary survey. The purpose of this is to inform the sampling plar
for the Official Control Microbiological Monitoring Programme, the resoftsvhich determine the annual
classification for bivalve mollusc production areas. Other wider benefits of sanitary surveys include the potential
to improve the identification of pollution events and the sources of those events so that ifutbee remedal

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

Strangford Lough is a large marine lough located south of Newtownards and northeast of Downpatrick,
Northern Ireland. The lough is 24km long, 8km wide and 59m in depth at its deepetthparever much of

the loughislessthan 20mdeep.Themainfreshwatersourceso StrangfordLougharethe ComberRiverin the
northwest and the Quoile River in the southwest. The lough connects to the Irish Sea through an inlet known a:
Y¢ K 5 NNE edldirdwsare relatively deep (30m) and are subjectedto strongtidal currentsof over

3.6m/s while conversely some sheltered inlets on the western shores have virtually still water. Many islands,
reefs and rocks are distributed throughout tih@ugh and the shore is approximately 240km in length and is
highly indented. The lough supports populations of blue musd&silis eduli$, native oysters@strea edulis

Pacific oystersGrassostrea gigasnd scallopsRecten maximys all of which hae designated fisheries within

the lough.

This report attempts to document and quantify all known sources of pollution to the lough. It was concluded
that the main sources of pollution in Strangford Lough come from continuous and intermitttent sewage
discharges into thdough andits tributary riversandfromy 2 y 1 Is#ukes telatedo agriculturalf | y R 1t dza S
the wider area. There are also seasonal variations in the contribution of microbiological sources of

contamination from wildfowl (birds), boatshgping and recreational activity) and tourism.

The eastern section of the lough is less vulnerable to pollution due to the deeper depths and stronger current
speeds compared with shallower depths and weaker currents along the western shoreline. It theshasis

of hydrodynamic and spatial features (i.e. areas of similar depth, tidal currents, suspended sediment levels
freshwater influence and historical classifications) that resulted in the lough been divided into 5 production
areas. Representative Nhitoring Points (RMPs) were selected from currently licenced beds within the active
Production Areas for a number of species i.e. mussel, oyster and scallop. In total there are 3 RMRsughthe

to be sampled monthly.
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2. Overviewof the Fishery/ProductiorArea

2.1. Location/Extentof Growing/HarvestingArea

Theshellfish designated waters in Strangford Lough cover an area of approximately 8/135kmt | RR& Q&

and Reagh Bay and can be seen in Figure 2.1 (DOENI, 2009). Pacific oysters, native oysters, mussels and sce

are cultivated in Strangford Lough.
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Figure2.1: Shellfishdesignatedwaterswithin StrangfordLough(SourceDOENI2009).

Figure 2.2 shows the current locations of licenced harvesting areas within Strangford Lough. Strangford Lougt

is currently licencedfor musselsnative oysters,Pacificoysters,native clamsand scallopscoveringan areaof

- IN108
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3kn?. Some sites are licenced for only one species while others are licenced for multiple species. Mussels occuy
0.41knt, scallops occupy 2.04Kmmative oysters occupy 0.19Krscallops and mussels occupy 0.08Kpacific
oystersand native oystersoccupy0.19kn¥ and Pacificoysters,native oystersandnativeclams occupy 0.09kin

Table 2.1 shows the details of each of these sites.

Table2.1: Details on DARDlicencedsitesin StrangfordLough

MapID | Name Species Area
1 Dunsyisland Mussels 0.02
2 SouthBuckleyRock Mussels 0.06
3 North BuckleyRock Mussels 0.05
4 Eastof BirdIsland Mussels 0.03

Passage
5 SkartrockPladdy Mussels 0.04
6 SouthDoughertyRock | Mussels 0.05
7 WestDoughertyRock Mussels 0.11
8 Paddy'sPoint PacificOystersNativeOysters 0.19
9 Marfield Bay ScallopsMussels 0.02
10 SkateRock ScallopsMussels 0.06
11 Saltlsland NativeOysters 0.19
12 ReagiBay PacificOystersNativeOystersNativeClams 0.09
13 Westof Sheelahssland | Scallops 0.39
14 BullockPladdies Mussels 0.05
15 Eastof Sheelahssland | Scallops 1.65
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Figure2.2: Licencecharvestingareaslocatedwithin StrangfordLough(Source DARD).
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2.2. Descriptionof the Area

Strangford Lough is a large marine lough located south of Newtownards and northeast of Downpatrick,
Northern Ireland (See Figure 2.3). The lough is 24km long, 8km wide and Sf#ptinat its deepest point,
however much of the lough is less than 20m deep. It covers an area of approximately’ Bokhas a volume

of 1537 x 106rh The main freshwater sources to Strangford Lough are the Comber River in the northwest and
the Quoile RBSNJ Ay (G KS az2dzikKgSailod ¢KS f2dza3K O2yySoOda (2
approximately 8km in length and less than 1km wide. The Narrows are relatively(gé®m to 60m) and are
subjected to strong tidal currents of over 3.6 mvhile conversely some sheltered inlets on the western shores
have virtually still water. Many islands, reefs and rocks are distribtitedughout the lough and the shore is
approximately 240km in length and is highly indented. The exit channel consigtdobies of bedrock and

extensive beds of coarse gravel.

Strangford Lough is designated as a Special Area of Conservation (SAC), a Special Protection Area (SPA) :
Ramsar Site. It is a Marine Nature Reserve and contains six marine related Rasemves. Strangford Lough
contains 4 Annex | habitdtsvhich are the primary reason for the designation of this site: mudflats and sandflats
not covered by seawater at low tide, coastal lagoons, large shallow inlets and bays and reefs. It also tentains t
following Annex | habitats as qualifying features of the site: Annual vegetation of drift lines, Perennial vegetatior
of stoney banksSalicorniaand other annuals colonising mud and sand and Atlantic salt meaddwsl( dzO 2
Puccinellietalia maritimae Ako the common seal, which is an Annex Il spé@gwesentas a qualifying feature

of the site.

{ONIy3FT2NR [2dzaK K2fRA T OANR alLJSOASa 2F AYyOdISNYI @
02YY2Yy NBRAKFY]1XZ 0f er&famand nmuteSviain. B sk dokisipBpulatiksra &f P4 nationally

important bird species.

Strangford Lough on the east coast of Northern Ireland is an outstanding example of a large, enclosed fjordi
sea lough. Sea water enters the lough through a narowance, expanding into a broad, mostly shallbasin
GKFG KFa I OSyaNrt RSSLI OKIyySt odonmcnY RSSLIZI 4K

1 The EU Habitats Directive (Directive 92/43/EEC, amended by Directive 97/62/EC) aimsdbspro 220 habitats and
approximately 1,000 species listed in the directive's Annexes. Annex | covers habitats, Annex Il species requiringndesignat
of Special Areas of Conservation, Annex IV species in need of strict protection, and Annex V spseitakimgoirom the
wild can be restricted by European law. These are species and habitats which are considered to be of European intere:

following criteria given in the directive.
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in some parts, particularly the Narrows. Withwéde range of tidal stream strengths and depths, there is a
remarkable marine fauna within Strangford Lough and it is one of the most diverse sea loughs in the UK. Tt
faunall & a S Y opreseRtfdgefrom the veryrichK A 3 K 11 Soyh@iEEeSnearthe mouth, whichdepend

on rapid tidal streams, to communities in extreme shelter where fine muds support burrowing brittlestars,

Dublin Bay prawiephrops norvegicyand a rich community associated with horse musktdiolusmodiolus

The intertidal mudflatsand sandflats in the north of Strangford Lough represent the largest single continuous
area of mud/sandflats in Northern Ireland. There are very extensive areas of muddy sand from Newtownards tc
Ardmillan Bay in the west and to Greyabbey in the east.HHféat also occurs in the southwest reaches of the
lough along the northern shore of Lecale. The northern flats support luxuriant beds of the eelgfastas

noltei and Z. angustifolia Common eelgrasg. marinaand tasselled pondwee®uppia maritimaare also
present, the latter being widespread but quite local in its distribution. Such extensive beds are rare in the Britist
Isles. The green algdnteromorphaspp. andUlva lactucall SY R (12 2 00dzNJ 6 KSNE GKSN
enriched freshwater. May of the invertebrate species present in muds also occur in muddy sand. However,
lugworm Arenicola marinand nereid worms are generally dominant, along with bivalve molluscs such as the

thin tellin Angulus tenuisthe solf shell clarMlya arenariaand thecommon cockle€erastodermadule

¢CKS W52NYyQ Aa | airatftSR flr322y 2y (GKS SFadSNYy aiRr
DFStAO 62NR F2NJ Wyl NNBg OKIYyySt Qs NBTFS NcepiidnifiyOA ¥ ;
sheltered bays to the main area of the lough. Near the mouth, rock barriers or sills hold back water as the tide
falls, creating saltwater rapids, unique in Ireland. In the area of the Dorn rapids, abundant growths of see
anemones, sponges drascidians clothe the rock and boulders. Several oattimals found in the area of the
rapids normally occur in relatively deep water. These include the feathefstadon bifidd  LJdzN1J S &
Solaster endegasting winkleDcenebra erinacging sallopPecten maximus Y R £ A 3 K (i 7t Cldeklioa & S |
lepadiformis The main trough of the Dorn supports a dense forest of sugarllketpnariasaccharind Yy R & S|
oak Halidrys siliguosa ¢ KS 3INI @StfeénmalyR o620Gd2Y KI &ormiAabeladzl f
pavoninaand sand gapeMya arenaria with occasional native oystef@strea edulisand P. maximus The
channel immediately above the sill has fast tidal streams without turbulence, enabling sponges to grow to
exceptional proportions. The sheNdS R YI NAYy S WLI2YyRaQ FSSRAy3a (KS 52

Zostera marinand the green alg€odium fragilessp.tomentosoides

Reefsin StrangfordLoughvary from i A R S medr&kdid large bouldersin the main channelof the
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b NNRPgar UGKNRdAK &l yRmaO2dz2NER 6SRNRBO] FyR 062dzZ RSN
and boulders in the main central portion of the lough and in parts of the intertidal. Beds of horse mussels
Modiolusmodiolusform extensivebiogeric reefswithin the centralportion of the lough.¢ A R S mtliedrdkisi
NBAGNAOGSR (2 GKS {GNIY3IF2NR bINNRGgas gKSNBE NROJ
y2ilofe GKS az27Fia @kRyNdun digt&umRpong&sy gediallyPackymaidhda johnstonia
YR (KS NIHodg celataWhikcty rBaches massive proportions), ascidians, particuRgpdrodoa
grossulariaand Corella parallelogramn® | YR & St 1l y SveRidius Senife YetyflaigR Boyilders
strewmuch of the bed of the Narrows, and are subject to strong tidal streams. These boulders are elithed
encrusting sponges, such &yxilla incrustansand Myxilla fimbriatg with abundant hydroids, especially
Tubularia indivisaand sea anemones, includiSagartia elegansCorynactis viridiand Actinothoe sphyrodeta
Coarse sand scours rock surfaces at the sides and either end of the Narrows. Here the characteristic species
the bryozoarFlustra foliaceaThough most of the intertidal zone is clothgtli 8 SRAYSy G ax 3t I OA
bedrock outcrops are found at many locations. Massive boulders (glacial erratics @oithe of eroded
drumlins)occur onthe shoreand form rockyislands knowrt & W LJt WhitsRSilBid@nQobks predominate,
there issandstone at Mountstewart and limestone at Limestone Rock. The fauna and flora associated with these
2dzi ONRB LA FNB RSLISYRSy(d 2y (KS NRO| (GeLlSs GKS | y3t
the shore, and the degree of exposure to @mis and waves. Full development of the climax biotope associated
with theM. modioluss SRa4 RSLISYyRa 2y (KS @SNE akKSft GSNBRI LX Iy
in the central to northern areaM. modiolusrarely occurs in such still water§he mussels and dead mussel
aKStfa LINPOARS | KFENR adaNFIFOS Ay Iy 20KSNBAaAS azt¥
G2 mnno RSLISYR® alye& Y20AfS &dza LISy aChRyysvafaSKSARSKNEA &
dominant with M. modiolus A similar biotope, also dominated b. modiolus but with brittlestarsOphiothrix
fragilisand Ophiocomina nigraeplacingC. varidc & O2 nmR2YAY I yizZ 200dzNE Ay (K

where water movement is slightly greater.
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Strangford Lough supports a wide diversity of species, including shellfish. The designated shellfish area withi
the lough is 8.35kimand the licenced shellfish sites cover an area of 3Kvtussels, Pacific oysters, native

oysters and scallops are cultivation in the lough.

Land use in the catchment area is made up of approximately 90% agricultural land (pastures, caitipégion
patterns and agriculture/natural vegetation). The main freshwater sources to the lough are the Comber River

(through Comber town) in the northwest and the Quoile River (through Downpatrick) in the south west.

The population of the catchment approximately 150,000 The main settlements are Newtownards with a
population of 28,437 and Downpatrick with a population of 10,737The smaller coastal centres are

villages/intermediate settlements with populations ranging from 1 0@&reyabbey) to 28 (Killyleagh).

CKSNBE NS5 | ydzYoSN) 2F aKStfFAAK FAAKSNASAE GAGKAY
fishing and shore harvesting has largely focused on shellfish although angling for finfish continues @oberts
al., 200439. Exploited shellfish include scalloffetten maximuand Aequipecten operculadisoysters Qstrea
edulig; whelks Buccinum undatui periwinkles ittorina littored); crabs Cancer pagurysNecora pubey;
lobsters Homarus gammarysNephrops norvegia{Dublin Bay prawns]) and squat lobste@afatheasp. &
Munidad LJ®0 |t §K2dz3K GKS fFGGSNI FNBE I NBSté& o0&é&mnoOl i0K

scallops and Dublin Bay prawns (which are also taken in pots); all other spedigisearé baited pots.

Strangford_oughhasnumerousfunctionsandprocesseswhicharelistedbelow:
1 Dispersabf water quality characteristicbroughtaboutby the movementof water masses;
1 Nutrientexchange;
{ Bioturbation;
1 Gasexchange;
9 Primaryandsecondaryproduction;
1 Provisiorof habitatsandecosystems;
1 Supportsplanktonpopulations penthicinfauna,epifauna fish populations bird populations;

1 Propagulde.g.seedstock/larvaedispersiorbroughtaboutby the movementof water masses;

2 Calculatiorexplainedin Sectiord.1.1

3 Source: Northern Ireland Statistics websitayw.nisra.gov.ukCrown copyright material is reproduced with the

permission of the Controller of HMSO. 2008 Data
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1 Fishingactivities;

1 Navigation;

1 Aquacultureactivities;

1{ 2 OA 2 mt SadRiyegand O

9 Recreationafctivities.

Oyster beds themselves perform important ecological functions including supporting oyster populations,
providing refuge fofish and invertebrates that retreat from exposed intertidal flats and estuarine marshes at
low tide, and serving as spawning and nursery areas for numerous species of aquatic animals. Oysters are

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

Beds of mussels provide substratum for epiflora and epifauna, while the mussel matrix provides interstices
refuges for a diverse community of organisms. The buildup of mussel muds under the bed sugfparial
species, and in sedimentary habitats, the underlying sediment may support an enriched infauna. The diversity
and species richness increases with the size and age of the mussel bed. In sedimentary habitatheusissel
stabliseand modifythe substatum, and mussebeds havea higher biodiversity thasurrounding mudflats.
Mussel beds may also form biogenic reefs dhdilus eduliss considered to be a habitat engineer (Heiital,

1998; Hild & Gunther, 1999).

In addition, larvaproduction represents a significant contribution to the zooplankton, forming an important
food source for herring larvae and carnivorous zooplankton (Seed & Suchanek, 1992). Dense beds of bival
suspension feeders increase turnover of nutrients and oaarbon in estuarine (and presumably coastal)
environments by effectively transferring pelagic phytoplanktonic primary production to secondary production
GLISE L IAOMOSYGKAD O2dzL Ay30 651 YSSES mddcy ®

Ferreiraet al. (2007) produced a carrying capacity assemsttof Strangford Lough as part of the SMILE
(Sustainable Mariculture in northern Irish Lough Ecosystems) Project. The approach used in the SMILE Proje
combined field data acquisition, experimental work on shellfish feeding behaviour, database andi@® an
implementation and coupling of various types of dynamic models. The concept of carrying capacity of an
ecosystenfor natural populationsis derivedfrom the logisticgrowth curvein populationecology,and defined

as the maximum standing stock thatrcbe supported by a given ecosystem for a given time. Carigapgcity
estimates in terms of aquaculture (production) may be defined as the stocking density at which production
levels are maximised without having a negative impact on growth. Subsequestlying capacity foshellfish

culture hasbeen further defined as the standingstockat which the annual production of the
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marketable cohort is maximised. This will differ substantially from the ecological carrying capacitieameds

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 ecosyAteires.local

scale, carrying capacity depends on physical constraints such as substrate, shelter and food transported by tid
currents,andR Sy & A (i & n R&IdEpIgtiarSMottality is acritical factor, and high seedmortality due to

& dzo 1 2 LJG A aploymenrd, Ba&iBulari® in bottom culture, is a key factor in reducing production yield and

economic competitiveness.

Table 2.1 shows the summary of SMILE model results for Strangford Lough. The average physicglAs*&juct
is defined as the ratio betvemn harvested biomass (total physical prodqctPP) and seed biomass, and is a
measure of ecological and economic efficiency. The total production per unit of area is also shown, and varie

within the system depending on the location of the aquaculture.

Teble 2.2: Summaryof SMILENodel resultsfor StrangfordLough(SourceFerreiraet al. 2007).

Ecosystermand Species AquacultureArea(ha) | TPRtons) APP TPPperha

StrangfordLough | BlueMussel 6 9 15
PacificOyster 24 223 & 9.5

2.3. Descriptionof Species

2.3.1. BlueMussels(Mytilus edulis)

2.3.1.1. GeneraBiology

Mytilus eduligs 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 fountherrocky shores of open coasts attached to the
rock surface and in crevices, and on rocks and piers in sheltered harbours and estuaries, often occurring &
dense masses. They are a gregarious species and at high densities form dense beds of one @rtmérer(u

6) layers, with individuals bound together by their byssus threads. Young mussels colonise spaces within th
bed increasing the spatial complexity, and the bed provides numerous niches for other organisms.
Overcrowding results in mortality as ueidlying mussels are starved or suffocated by the accumulation of silt,
faeces and pseudofaeces, especially in rapidly growing populations (Richardson & Seed, 1990). Death
underlying individuals may detach the mussel bed from the substratum, leavirmgtheulnerable to tidal scour

and wave action (Seed & Suchanek, 1992).
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Growth rates inMytilus spp. are highly variable. Part of this variation is explained by genotype and multilocus
heterozygosity (Gosling, 1992) but the majority ofiaion is probably environmentally determined. The
following factors affect growth rates iMlytilus species: temperature, salinity, food availability, tidal exposure,

intraspecific competition for space and food and parasitism.

Several factors may worlogether, depending on location and environmental conditions (Seed & Suchanek,
1992) or the presence of contaminants (e.g. Thompestoad., 2000). For example, in optimal conditiddgtilus
edulisOFy IANRB g G2 cnmynYY Ay f Sja@rtidd growthiisksignificantly ovéet, & o6
YdzaaSta Ylre GF1S wmpmun &@SIENB G2 NBI OK Hetadl87yY A
RSY2Yy&aiNI SR GKIG 0SGo6SSY mnmunc/ 6+ GSNJ GSYLISNI { d:

(1998) showed that latitudinal variations in temperature influences shell structuwytilus species.

Several factors contribute to mortality and the dynamicsMytilus edulispopulations e.g. temperature,
desiccation, storms and wave action, siltatbry R 60 A2 RSL}2aAda FyR AYUNrm Iy
predation is the single most important source of mortality. Many predators target specific sizes of mussels and,
therefore, influence population size structure. The vulnerability of musselsedses as they grow, since they

can grow larger than their predators preferred sibytilus sp. may be preyed upon by neogastropods such as
Nucella lapillusstarfish such a#sterias rubensthe sea urchirParacentrotus lividyscrabs such a€arcinus
maenasand Cancer pagurysfish such aglatichthys flesugplaice), Pleuronectes platessélounder) and
Limanda limandddab), and birds such as oystercatcher, eider, scooter, sandpiper, knot, turnstone, gulls and
crows (Seed &Ughanek, 1992; Seed, 1993).

Fouling organisms, e.g. barnacles and seaweeds, can also increase mussel mortality by increasing weight a
drag, resulting in an increased risk of removal by wave action and tidal scour. Fouling organisms may also restri
feeding currents and lower the fitness of individual mussels. HoweMgtijlus edulisis able to sweep its
prehensile foot over the dorsal part of the shell (Thiesen, 1972, Seed & Suchanek, 1992). Fouling by ascidia
Oy 06S I LINRof SY AFeedPSLEBanékdzDI2)dzNS R Ydzaa St a

In addition, the polychaetPolydora ciliatanay burrow into the shell dfiytilus edulis which weakens the shell
leaving individuals more susceptible to predation by birds and shore crabs resulting in significant mortality,

espeially in mussels >6 cm (Heltal,, 1998).

Longevityis dependenton locality and habitat. On the lower shore,few individualsprobably survivemore
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GKFYy nmo @SIFNBR RdzS (2 AyidSyaS LINBRIFIGAZ2Y & RA&Odz
ydzyYSNRdza &SI N Ot FaasSa 6{SSRZ mochploved {LISOAYSya K
1973).

Spawning is protracted in many poptitas, with a peak of spawning in spring and summer. Resting gonads
begin to develop from October to November, gametogenesis occurring throughout winter so that gonads are
ripe in early spring. A partial spawning in spring is followed by rapid gametogegesiads ripening by early
summer, resulting in a less intensive secondary spawning in summer to late August or September (Seed, 1969l
Mantle tissues store nutrient reserves between August and October, ready for gametogenesis in winter when
food is scarze (Seed & Suchanek, 1992). Larvae spawned in spring can take advantage of the phytoplankto
bloom. The secondary spawning is opportunistic, depending on favourable environmental conditions and food
availability. Reproductive strategies Muytilus edulisprobably vary depending on environmental conditions
(Newelletalz MdpyHO® CSNIAfTATFGAZ2Y A& SEGSNYlLE |yR Oy ;
40psu (Bayne, 1965; Lutz & Kennish, 1992).

Fecundity and reproductive effort increasetivage and size, young mussels diverting energy to rapid growth
rather than reproduction. Reproductive output is influenced by temperature, food availability and tidal
exposure and can therefore vary from year to year. An individual female (ca 7mm) &dz®S 1 my YA §

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 earlynsmer, at ca. 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 swimmingl latage, prior to settlement or
attachment to a substrate) can delay metamorphaosis for up to 40 days at 10 °C (Lutz & Kennish, 1992) or for u
to 6 months in some cases (Lagteal,, 1985). The duration of the delay is mainly determined by temperature,
with longer delays at low temperature (Strathmann, 1987). Larvae become less selective of substrata the longe
metamorphosis is delayed. In many populatidigtilus edulisexhibits a two stage settlement, the pediveliger
settling on filamentous substrates du@s, bryozoans, hydroids, filamentous algae sucRagsiphoniasp.,
Corallinasp. andMastocarpussp., or the byssus threads of previously settled adults and then moving on to
AdZA G 6fS FRdzf G adzoadNY Gl o0& 0@ & aiXSEWNT FILINRO | RER B (GAGy
HYY Ay aAl S o0az2ySaaySa fFNASNLE YR Ylyeée f134GS L:
spring, although many will leave the algae earlier due to winter storms or death of the algae (Seed & Suchanel

1992). Newly settled mussels are termed 'spat'.
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Dispersal is dependent on the duration of planktonic life. Maintenance of their position in the water cyamn
active swimming ensures that larvae can be potentially dispersed over great distances by currents. In addition
L2AdGdnt I NBFS OFly 06S02YS o6eaaz2nllStFaAx0 dzl (42 HmH®p
which time they may be transportisignificant distances by currents. Recruitment is dependent on larval supply
FYyR aSdafSYSyidz (G23SGKSNJI gAGK tFNBFE YR LRaidnasSi
environmental conditions, especially temperature, inadequate faoghply (fluctuations in phytoplankton
populations), inhalation by suspension feeding adult mytillids, difficulty in finding suitable substrata and
predation (Lutz & Kennish, 1992). Recruitment in miyyilus sp. populations is sporadic, with unpredictabl
pulses of recruitment, possibly from the pool of young mussels on filamentous algae (Seed & Suchanek, 1992
Mytilus sp. is highly gregarious and final settlement often occurs around or in between individual mussels of
established populations (AQUAFAQID7). Competition with surrounding adults may suppress growth of the
young mussels settling within the mussel bed, due to competition for food and space, until larger mussels are

lost (Seed & Suchanek, 1992). Persistent mussel beds can be maintainéatibaglydow levels of recruitment.

Mytilus eduligs a filter feeding organism, which collects algae, detritus and organic material for food but also
filters out other contaminants in the process. Shumway (1992) noted that mussels are likely to seeatoss
F2NI Fye 6FGSNmo2NyS RA&ASEFAS 2N O2y il YAYlIYyGd adzaas
bacteria and viruses, and toxins from toxic algal blooms. Bacteria may be removed or significantly reduced b
depuration (placing contaminatemussels into clean water) although outbreaks of diseases have resulted 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 ofdsettand viral contamination. The
accumulation of toxins, by the mussels, from toxic algal blooms may result in paralytic shellfish poisoning (PSP
diarrhetic shellfish poisoning (DSBy amnesicshellfish poisoning (ASP). These toxins are not destrbyed
cooking. Shumway (1992) suggested that mussels should only be collected from areas routinely monitored b
public health agencies, or obtained from approved sources and never harvested from waters contaminated with

raw sewerage.

Mytilus edulisis not listed as threatened or endangered; however, intertidgtilus edulisbeds are listed as
threatened or in decline in the OSPAR [Oslo/Paris convention (for the Protection of the Marine Enviraiment
G§KS b2 NI K9 | &ThreatehédlanbiioriDéclintng $paciesiandHebitats (OSPAR, 2008).

2.3.1.2. Distribution

Figure2.4 showsthe currently licencedmusselharvestingareaswithin StrangfordLough.Thiscoversan area
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0.49kn? (approximately16% of the entire licencedarea). The majority of these sites are located in the

northeastern region of the lough between Gransha Point and Chapel Island.

Figure2.4: Mussellicencedsitesin StrangfordLough(Source DARD).
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2.3.1.3. Fishery

In Strangford Lough mussels are cultivated by suspended mussel culture systems which involve the collectio
and wrapping of seed mussels on ropes or similar material, which are hung from rafts or floats (Rbhkrts
2004b). The mussels are typicallylectedin situby settlement from the plankton and grown on tlellecting

ropes. As the mussels develop, they are stripped from the ropes, graded for size, tubed (mesh) and resuspende
in the watewr column. Suspended mussel culture systems have a nwhbdvantages, the main one being to
avoid predation. Suspended mussels are usually of a superior quality with higher meat yields (between 30 an
op:> O2YLI NBR (2 Hnanmomx: F2N) 62Gd02Y OdzZ §dzZNERX RNBI
me &G o0hQ{dA t AGlIYSX mMdbdpTOod | I NDSalAy3I dzadz £ & 2 00dzN
mussel culture utilises more of the water column, production of the area is significantly enhanced (Dore, 1991),
however there may be increased competitinsth other wild (non farmed/indigenous stock) filter feeders for
available plankton (Robertt al.,2004b). Such competition would probalagly becomea problemin areasof

poor water exchangewith a poor supplyof phytoplankton,andis unlikely to occur in Strangford Lough (Kelso

& Service, 2000).

Figure 2.5 shows the total mussel production in Strangford Lough from 2004 to 2010 (Source: Department o
Agricultureand RuralDevelopmen{DARD])Outputincreasedrom alow of 15tonnesin 2004to 50 tonnesin

2007 follwed by a decrease to 41 tonnes in 2008 and a slight increase to 45 tonnes in 2009. Thechitphest

was in 2010, 51 tonne¥alues increased from a low of £21,06@004 to £75,000n 2007, decreasing steadily

to £70,000m 2009 and increasing to £82,022 in 2010. Input levels were greatest in 2005 (54 tonnes).
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Strangford Lough Mussel Production 2004-2010
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Figure2.5:Musselproductionin Strangfordfrom 1 1 n n 1(8oareeMDARD)

2.3.2. Native Oysters(Ostreaedulis)

2.3.2.1. GeneraBiology

The European flat oyster is the only indigenous species of true oyster found around the British Isles (Yonge
1966).Ostrea edulit & F LR OGSy dAlrtte f2y3anf ABSR YSYOSNI 2F 0f
extensive beds in lower intertidal arglblittoral areas down to 30m in depth (Hayward & Ryland, 1995).
Shelteredocations suclasloughs orestuariesexhibitinga variety ofbottom types(stiff mud,sandymud, fine

gravel or shells with a mixture of mud, sand or gravel) can provide optimahds for flat oyster survival (Cole,
1956).

Ostrea eduliss dioecious and has been defined as an alternate, continuous hermaphrodite (Korringa, 1952). On
reproductive maturity oysters tend to function as males (Rothschildl, 1994) before entering a cycle of
alternation between sexes, which continues throogh life (Kennedy, 1999). The number of sex changes
expressed annually depends on the length of the breeding season, which is itself determined by the ambien
temperature regime (Loosanoff, 1962). Consequently flat oysters tend to exhibit a greater nofndexual

episodes in any one year in the warmer southern regions of their range (Yonge, 1966).
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Functional female flat oysters are larviparous and retain up to 1 million eggs within the mantle cavity 8dtting

al., 1991). During thepawning period the functional male oysters release sperm into the water column; which
is then taken up by the female to fertilise the eggs inside the pallial cavity (Cole, 1941, Yonge, 1966). Developir
larvae remain inside the pallial cavity for a perd y nmn Rl &@aX o0SF2NB 6SAy3 N
0KS 6FGSNJ O2f dzyy G2 dzy RSNH2 | aK2NI LX Fyld230§NRLKA
2y I YOASY(l O2yRAGAZ2YA OYYAIKIMW2Y SazI opvinpppediveligersf vy S .
which are capable of attaching to suitable substrata before undergoing metamorphoses into the final benthic
stage of the lifecycle (Carriker, 1961). When the larvae are fully developed they settle on to the surface of
suitable materi&(cultch); this is often another oyster shell but may be many other substances. Flat oysters are

reported to exceed 12 years of age and to reach sizes of 15 x 15.4cm (Ratzrt2004hb).

Flat oysters exhibit slower growth rates th@nassostreand S OK Y I NJ] S aAT S G6AGKAY
noted that overfishing could generate potential problems for protandrous hermaphroditic specig3dtkea

edulis In such species, larger individuals exhibit a greater capacity to function as femaldargie size
categories of the stock therefore contribute most significantly to egg production. As fishing effort increases, the
mean size and age of the population decreases as larger individuals are preferentially removed. This leaves ¢
oyster bed witha lower proportion of productive females and thus the production of eggs per unit biomass of
the stock may plummet as the sex ratio changes. In effect, the population suffers recruitment overfishing, in
which the spawning stock biomass produces less thenaverage potential recruitment (Rothschid al.,
1994).To achieve the best fertilisation rates the distance between male and female oysters must be kept to &
minimum to effect good transfer of sperm. As the population density falls, due to increas@agfieffort, the
fertilisation rate declines as the mean distance between compatible individuals increases. Dilution of sperm

results in incomplete fertilisation of females and wastage of reproductive effort (Gadtsaff 1930).

In addition to overfhing, oyster stocks are threatened by disease, particularly the flat oyster disease
(Bonamiasis) caused by infection with the protozoan paraBdeamia ostreadPichotet al., 1979, cited in
Spencer, 1990). Bonamiasis has progressively destroyed theyfiedr fisheries of mainland Europe and has

had a serious impact on fisheries in Britain and Ireland (Havekiak 1992).

In Strangford Lough, the traditional native oyster fishery collapsed around 1903, possibly as a result of
overfishing. The decleof natural oyster beds, such as those in Strangford Lough and elsewhere in Europe,
together with a failure of natural spatfalls to replenish stock, stimulated the search for hatchery techricques

the production of oyster seed under a fully controlleav@onment at the Fisheries Laboratory, Conwy.
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2.3.2.2. Distribution

Figure 2.6 shows the locations of licenced native oyster sites in Strangford Lough. These farmed sites cover :
area of 0.47krh(approximately 16% of the total licenced area). The three sites in Strangford are located in
wSIF3aK . & YR tlFRR&8Qa t2Ayld Ay G(KS y2NIKsSadSNYy N
region of the lough. There is also a unlicengast ¢lassified) site, known as The Dorn, which acts as a hardening

off are at the foot of the depuration plant where oysters go for depuration.

Figure2.6: Licencecdhative oysterharvestingsitesin StrangfordLough(Source DARD).
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2.3.2.3. Fishery

Thestart2 ¥ | G G S Y LJi a Ostrea edlifsmSrangford Liough détes back to observation of oyster spat
at various sites in the north of the lough in the early 1990s; the spat were most probably derived from spawninc
commercialstocksof native oystersheldin high densitieson matsin the low intertidal zone (Robertst al.,
HANNOUL® ¢KSAaS 20aSNBFGA2ya NBadzZ 6SR Ay GNRIFfaz ¢
extensive culture and a sustainable fishery for natiysters in the lough. Shell cultch, native oyster sand
broodstock were placed on three licensed sitesduring 1998under section14 permits. In parallel with
commercial trials, Kennedy (1999) investigated oyster distribution, larval production anthlspennedy
(1999)noted significantarvalflux from the part of the lough withcommercialoysterbeds,supportingthe idea

that most spatfall could be attributed to this source. Sites surveyed by Kennedy in 1998 were resurveyed b
Smyth in 2003 and 2004 (Smyth, 2005) and point to significant oyster settlement over the previous four to five
years and widespread, unregulatdarvesting which resulted in the first significant harvest of native oysters
from Strangford Lough for over 100 years. Native oysters are cultivated by bottom cultivation in Strangford

Lough (Robertst al.,2004b).

Figure 2.7 shows the total native dgs production in Strangford Lough from 2004 to 2010 (Source: DARD).
Output decreased from 3.14 tonnes in 2004 to 0.16 tonnes the following year and there has been no output
since. There was an input of 5 tonnes in 2007 which should result in some cu@Qi2/2013. Values i2004

were approximately £17,000.
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Strangford Lough Native Oyster Production 2004-2010
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Figure2.7: Native oysterproductionin Strangfordfrom 1 n n n m(8oarseDARD)

2.3.3. PacificOysters(Crassostreaigas)

2.3.3.1. GeneraBiology

Pacific oysters are not native bash waters; they were introduced from the Pacific coasts of Asia. They are large
cuppedoysterswith a deep, elongatedshell,whichis often veryirregular. Theycanbe found in intertidal and
subtidal zones. They prefer to attach to hard or rocky s@gaa shallow 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. They can grow to approximately 30cm but is normally harvested at led$ehan
(Robertset al.,2004b).

The sexes are separate, but as the oyster ages it may change sex with females being more numerous whe
conditions are favourable (Roberts al., 2004b). Females discharge millions of eggs into the water column,
where fertilisation occurs. The larvae are planktonic and develop within a few hours, swim actively for about
two or three weeks and then drop out of the plankton and settle on material on the bottom, at which point it

is known as W & LJFhé l&vbe often settles on the shellsof adults, and great massesof oysterscan grow
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together to form oyster reefs. The larvae spend the first year attached as a male, before eventually becoming

female.

C gigasdoes not spawn at temperatures below 20°C. It is very unusual for Pacific oysters to spawn in Ireland
| 26 SOHSNE (KSe gAtt NRARLSY SOSYy Ay Fy | @SNI IS adzyYs

Unharvested oysters can live up to 30 yeate Tonservation status @rassostrea gigas not listed.

2.3.3.2. Distribution

Figure 2.8 shows the locations of licenced intertidal farmed Pacific oyster sites in Strangford Lough. Thes
farmed sites cover an area of 0.28k{approximately 9% of the total liceed area). The two farms in Strangford
INB f20FG8SR 2y GKS AYOISNRGARFE FNBlFLa 2F FT2NBaK2NE
the lough. There is also a unlicenced (yet classified) site, known as The Dorn, which acts as a lafa@ering

at the foot of the depuration plant where oysters go for depuration.
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Figure2.8:LicencedPacificoyster harvestingsitesin StrangfordLough(Source DARD).
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2.3.3.3. Fishery

Pacific oysters were trialled @trangford Lough by DANI (Department of Agriculture for Northern Iréjand
1970. Since then production has expanded steadily (Spencer, 1990).

All Pacific oysters grown in Ireland come from hatchery produced s&radsostrea gigds both faster growig
(reaches market AT S Ay omnn @& Stoldidhde®d dise&se ands tolerdl bfa SvNér range of
conditions than the native or flat oysteDétrea edulis (Robertset al., 2004b). Seed can be purchased at a
variety of sizes, small (G7) seed placed in nursery trays until they reach a suitable size to be placed in bags
6L dzOKSa0 2y GNBadft&al,20080)ISey takan\aPadakggr 3izeanay2be Qladdd directly
into the bags but as seed size increases so does the pricdreBtles are made of 16mm steel tube and are

dza dzl f €t & | LIWINRBEAYI GSt@& onnYY KAIK YR NB Hodpmodn
which are held on by rubber bands and/or hooks. The bags vary in mesh size depending on the size of oyst
being held. The bags and trestles are reusable and remain on the shore all year round. Oyster sites are access
by farmers at low tide using a tractor and trailer. The farms are positioned between MeaMlaier Spring

and Mean Low Water Neap, allowingd mo ®p KN& SELR d8dzZNB LISNJ R &% RSLJ
turn translates to approximately 15% visual exposure during day light hours over a typical month. When
cultured off the bottom, oysters are protected from predators and tend to growefiagdysters grown in bags

that are regularly turned are more evenly shaped and less bent and twisted than traditional bottom culture. If
adz0 YSNHSR F2NJ GKSANJ FdzA &t fAFSmalLly 2@8aiSNBR GSYyR
WK I NR S ypsute todghe air&tmajor tides.

Figure 2.9 shows the total Pacific oyster production in Strangford Lough from 2004 to 2010 (Source: DARD
Output increased from 194 tonnes in 2004 to a high of 235.5 tonnes in 2007 followed by a steady decrease to-
low of 80tonnesin 2010.Values increased frompproximatelyE506,500n 2004to a highof approximately
£620,000n 2007.Thiswasfollowed by adecreasdo alow of £288,000n 2010.Inputwas50tonnesin 2007.

4 Obsoletetitle, currentlycalledDepartmentof Agricultureand RuralDevelopmen{DARD}
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Strangford Lough Pacific Oyster Production 2004-2010
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Figure2.9: Pacificoyster productionin StrangfordfromH n n n 1(8oaareeDARD).

2.3.4. ScallopgPectenmaximug

2.3.4.1. GeneraBiology

The great scallopPectenmaximug is a large scallop, which in most areas can grow to a shell height of 150mm
or more (Anseletal.,MppmM0O @ LYRAGARdAzZEta OFy fAGBS F2NJ un &St NI
than this, even in unexploited populations. AdBkctermaximusprefer substrata of clean firm sand, fine gravel

or sandy gravel and generally recess into the sediment so that the upper, flat valve is level with the seabed an
often has a slight covering of sediment. If disturbed, these scallops can attempbtect themselves by

swimming or closing their valves.

{OFfft2LJA INBE KSNXILKNRRAGSESE GKS YIES LR2NIA2Yy 27F
FSYFES LI NI RAaGEE 62 @t AlRA4b)LISAlIpps 2idergd TR INSSaRroductive 2 6 S
activity in which gametes are produced and spawned, fertilisation occurs, and larvae develop. Inshore scallof
generally spawn between April and June and again from August to September. In deeper water there is oftel

only one peakin summer June/July). Spawningcyclesof Pectenmaximusshow interannual variability in
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Strangford Lough with either protracted or bimodal patterns of spawning between July and August (McDonough
1998). In general, scallopshavé & TSmO Ot S GSNE aAYALFNI G2 20GKSNJ TA
the water, and the hatched larvae metamorphose into scallops within a few weeks. They attach themselve:
when they first metamorphose, using byssal threads in a similar maon@aussels. Howevefter they have

fully developed, they abandon their attachment and thereafter are capable of free swimming. Although they are
capable of moving reasonable distances by adducting the valves, scallops only seemdavhen disturbed

or to escape predators. Owing to the availability of suitable substrate this species is essentially coastal, bein
most abundant just inside or away from strong tidal streams. Their distribution is patchy with beds often

consisting of a single age group. S&drfand crabs are the main predators of scallops.

2.3.4.2. Distribution

Figure 2.10 shows the locations of licenced scallop sites in Strangford Lough. These farmed sites cover an ar
of 2.12knt (approximately 71% of the total licenced area). There are two licksites in the northeastern
region of the lough south of South Island and 2 in the southern region of the lough south of Ringbumriebint

east of Green Island.
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Figure2.10:Licencedscallopharvestingsitesin StrangfordLough(Source: DARD).

2.3.4.3. Fishery

Scallopsare growneither by bottom cultivationor by suspendedtultivation.In bottom cultivation,the scallops

areintroducedonto the siteatn p 1 p ndalowedto grownaturally(Robertset al., 2004b).Scallopgrown
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2y (KS aSFroSR IINB dzadzZ tfe KIFNWBSaitdSR o0& RAOGSNE | Ti
that used in suspended mussel cultivation. Scallops can be eartagged, where a hole is drilled threeaytothe

the scallop and then it is attached directly to a vertical line suspended from a raft or long line. They can also b
kept in lantern nets or stacked trays. The period from spat settlement to harvest will normally be approximately
n nmp @SIFENBR 6al52y2daAKXEI Mdbdpy L ®

The cultivation oP. maximususing scallop seed imported from Mulroy Bay, was conducted on a smalkgcale
Gg2 ariasSa Ay {dNry3IF2NR [2dz3K aAyO0S G(KS wmdhynao |
Mariculture) (Heath, 1995) and McDonough (1998) into the potential for collection of local scallop spat for
growout in the lough revealed that settigent of Pecten maximuspat, which peaked in July (maximum
densities = 14 per spat collector bag) was not commercially viable (minimum recommended 100 per spal

collector bag [Wieland & Paul, 1983]).

In intermediate growth trials, growth rates were higharthe northern part of the lough (McDonough, 1998).
Comparative studies of different cultivation equipment found that growth in lantern nets was commercially
GAlFLo0fS o0dzi adzNDAGEFE gl a LIR22NI gKSNBlFa GKS 2aQ@eagaaid.
concluded that excessive fouling of both scallops and gear, poor survival and insufficient indigenous seed woul

limit the development of suspended cultivation Bf maximusn Strangford Lough.

More recently,30,000seed(56mm),alsofrom Mulroy Bay,were relaidin an areaof approximately5,000nt in

{02604 12¢tS & LING 2F I aoltt2L) NBnaSSRAy3I SESND
LNBfFYR {OFff2L) CAAKSNXSYyQa / 2mn2L) 6byR C/ Ral Riga wO2d
2004b). A main aim of the exercise was to increase spawning stock biomass in the relaid sites. In this tria
scallops recessed quickly in Strangford Lough after relaying and showed good growth and survival (>70% aft

5months) Heath, 1999).

Scallop production in Strangford Lough from 2004 to 2010 involved the input of seed in 2004 (0.1 tonnes), 200!
(20 tonnes) and 2007 (130,000 seed) and the output of 2 tonnes in 2006, 1 tonne in 2009 and 1itoRO&6.
The value of the 2@ output was £2,600 and £1,500 in 2010.
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3. Hydrography/Hydrodynamics

3.1. Simple/ComplexModels

The Sustainable Mariculture in northern Irish Sea Lough Ecosystems (SMILE) project was commissioned by t
Department of Agriculture an®ural Development Northern Ireland (DARD) in 2004 to develop and apply a
rangeof toolsfor RS O A a A 2 A tha sitdinb Hevelopment ahellfishaquaculture, withirthe context

of integrated coastal zone management (Ferraitaal., 2007). Strangford Lough was one of 5 Northern Irish
Loughs studied in the project. Figure 3.1 shows the general modelling framework used in SMILE € alceira

2007).

Individual Shellfsh

l

Model (E2K)

ShellSIMPhysiologicaModel Growth

5 St ¥ ( o Biogéothemical BoundaryConditionsT
Model

Figure3.1: Generalmodellingframework usedin SMILEFerreiraet al., 2007).

¢tKS 5SfFlio5nC[h2 Ke@RNRBReylFYAO Y2RSt ¢l a dzaSR (2
lough (Ferreiretal,h nny 0 ® ¢KAa Y2RSt gl a O2Y0AYSR gAGK GKS
and phytoplankton poductivity 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 which sirfeddirg,
metabolism and growth. EcoWin2000 (E2K) is an ecologicd¢lntibat 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 dimensions and performs simulations at the system scale, using water exchamgg lzwx faces

and system boundaries which are upscaled from detailed hydrodynamic models.

3.2. Depth

Depthsin StrangfordLoughvaryfrom approximately62min the inner most part of the Narrows(the narrow
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channel connectingthe loughtbKS LNAAK {SIF0 0SG6SSy ! dzRf SeQa t2Ay
2F wmpY Ff2y3 GKS O2Fradlf LI NLGA 2F (GKS t2d2aK | yR
than 10m predominant in the Narrows and extend up along the recof the lough before bifurcating into two

main channels, one heading northeast to Kircubbin Bay and one northwest to beyond Mahee and Reagh Island

Deeper pools of water, varying in depths from approximately 30 to 60m are found within this channed. Figu
3.2 shows a bathymetric map of Strangford Lough.
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Figure3.2: Depthsin StrangfordLough(modified from TheloughsAgencydata).
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3.3. Tides& Currents

The tidal cycle in Strangford Lough ranges from a meanviagér of 4.5m to a mean low water of 0.3m during
spring tides (UKHO, 1983009).Thecharacteristididal levels inStrangford Lough cdpe seenin Table
3.1.These are takefrom the Admiralty Chardt mp ammmMmp c Tm O | 2009 LEvels apgresdnted in
metres Chart Datum, whidls approximatelyequalto LowestAstronomicalTide (LAT)The tidallevel locations

can be seen in Figure 3.3.

Table3.1: StrangfordLoughtidal characteristic§SourcelUKHO,1988;2009).

Admiralty Chart H m p |MHWS |MHWN |MLWN |[MLWS |[Datumé& Remarks

N K H M peweigan CD)

KillardPoint 4.5 3.8 1.2 0.5 3.14m below Ordnance Datum
(Belfast)

Strangford 3.6 3.1 0.9 0.4 1.84m below OrdnanceDatum
(Belfast)

QuoileBarrier 3.7 3.2 0.8 0.3 1.86m below OrdnanceDatum
(Belfast)

Killyleagh 3.8 3.3 LS s 1.86m below OrdnanceDatum
(Belfast)

Tidal streams with the mean spring rate (m/s) can be seen in Figure 3.3 below and this information was taker
FNRY (GKS Y2ald dz2nid2nREFEGS | RIKAONI988{12809)asdlinkaEimatiorfnadNiakéni N
from Brown, (1997).TheNarrowsare subjectedto strongtidal currents ofover 3.6 m/s while conversely some

sheltered inlets on the western shores have virtually still water.

Ona flooding spring tide, tiddlows reachinga mean spring ratef 1.29m/s enterthe NarrowsaroundKillard

Point and proceed into the West Channel maintaining their speeds up towards Kilchief Bay. In the East Channe
a mean spring rate of 2.52 m/s enters the Narrows eashmdus Rock. This flow weakens to imperceptible
levels as it flows across the Narrows to Kilclief Point. A mean spring rate of 4.01 m/s is seen in the Narrows ea
of Black Islands, this decreases slightly to 3.34 m/s as the tide flows around Churcli@wodsing to 2.31
Yka | NRdzyR ! dzRf SeQa t2Ayid FyR RSONBFrasSa F3IFrAy G2
spring rates of 0.51 m/s to 1.03 m/s are seen between Limestone Rock and Ringburr Point and the tide flow:
towards the upper raches of the lough. From here, mean speeds of 1.03 m/s flow northeastpeizge main

channeland speedsreducedto 0.51 m/s 1t n dwysTin the upper reachesof the
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lough. Inperceptible speeds flow in the southwestern region of kinegh around Killyleagh and in the

northeastern region of the lough towards Kircubbin Bay.

On the ebbing spring tide, the flow reaches a maximum of 0.51 m/s to 0.77 m/s as it leaves the inner reache:
of the lough, increasing to 1.03 m/s north of RingbBoint and decreasing to 0.51 m/s on approaches to

l dzRf SeQa t2Ayid® hyOS Ay GKS DblINNRgaxX alLISSRa AyONZ
east of Black Islands, decreasing to 2.83 m/s east of Kilclief Point and exiting through Gkdfa| at speeds

of 3.91 m/s. There is an imperceptible flow across the Narrows just north of Angus Rock into the East Channe

There is a flow of 1.29 m/s out of Kilclief Bay, increasing to 2.06 m/s as the flow leaves thehAtese!.

Outputs fromthe5 St Flio5nC[ h2 K&RNRREYIlIYAO Y2RSt GKAOK gl 3
LINE BARSR 060& (KS !'ANANTC22R YR .A2a0ASy0Sa Lyadadid:

of spring and neap tide surface and bottom ebb and flood flowents.

Tidal movements in Strangford Lough are relatively simple entering in the southeast through the Narrows anc
moving in a northwesterly direction up through the lough. During a flooding spring tide, maximum velocities
are seen in the Narrows begeen Dogtail Point and Strangford Point (8421 m/s at the surface and 2¢3.99

m/s at the bottom). At the surface, flows decrease to approximately 2.4 m/s around Ballyhenry Bay (1.8 m/s at
the bottom) and decrease further to approximately @,8.2 m/s (0.7¢ 0.9 m/s at the bottom) as the flow
moves around Ballyhenry Point and into the lough proper. This level of flow continues as far north as Ringbur
Point. Between Ringburr Point and approximately Gransha Point, the flow is in the regiorngdf BVS (0.4¢

0.7 m/s at the bottom) in the centre and eastern part of the channel with flows as low as 0.08 m/sn(3.64

the bottom) in amongstthe islandson the westerncoastline.Flowsdecreaseto approximately

0.4m/s 6 n ® mis/atdhe bottom) betweenGranshaPointand aline drawn between Maheéointand South
Islands. Inside if this line, flows increase slightly and range between 0.4 to 0.7 m/s (0.5m/s at the bottom) in the
central channel and in towards the Comber Estuary. Flowsoarer|(0.02¢ 0.3 m/s) in the shallower coastal

parts of the inner lough and in towards Newtownards.

On the ebbing tide, flows are highest in the Narrows between Dogtail Point and Strangford Poirg 43129
m/s at the surfaceand 2.5 ¢ 3.1 m/s at the bottom). Surfaceebb flows within the lough proper rangefrom
0.05 m/s in the inner reaches of the lough near Newtownards to 0.9 m/s off Ringburr Point. Bottom ebb flows

in the same areas range from 0.04 m/s to 0.7 m/s.
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The flowpattern described above is the same for neap tides with significantly lower velocities experieboed.

a flooding neap tide, maximum bottom and surface speeds are found between Dogtail Point and Strangford
Point (1.9¢H ®n Yk a |G GKS dscaNbelbdd@n). Oy & ebbidgineap kid®,yagaf maximum
bottom and surface speeds are found between Dogtail Point and Strangford PoiqtZ B 9n/s at the surface

YR M®o mmMdT Yka G GKS o02dGG2Y000
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Figure3.3: Tidalstreamswithin StrangfordLough(UKHO1988;2009;Brown, 1990).
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Spring Tide Flood Flow Surface

Spring Rood Surtacem/s |
L0 -
001 -0m
L 041-0.21
021 -0.41
T 041 -0.61
0 061 -0.81
o 0.81-1.01
e .01 -2.01
e 2.01-3.01
o) -4

Figure 3.4: Surfacecurrent velocities and direction during a spring tide, flood flow (Source:AFBISMILE

5S Tt (i oModelHata):
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" Spring Tide Flood Flow Bottom
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Figure 3.5: Bottom current velocities and direction during a spring tide, flood flow (Source:AFBISMILE

5S Tt (i oModelHata):
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Spring Tide Ebb Flow Surface

Spring Ebb Simtace nv's
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Figure3.6: Surfacecurrent velocitiesand direction during a springtide, ebb flow (Source AFBISMILES ST (o 5 1t

FlowModel Data).
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Spring Tide Ebb Flow Bottom
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Figure3.7: Bottom current velocitiesand direction during a springtide, ebb flow (Source AFBISMILES ST (o 5 1t

FlowModel Data).
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‘Neap Tide Flood Flow Surface
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Figure 3.8: Surface current velocities and direction during a neap tide, flood flow (Source: AFBISMILE

5 STt {i oModeCHata):
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Neap Tide Flood Flow Bottom m
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Figure 3.9: Bottom current velocities and direction during a neap tide, flood flow (Source: AFBISMILE

5 STt {i oModeCHata):
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Neap Tide Ebb Flow Surface
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Figure3.10: Surfacecurrent velocitiesand direction during a neaptide, ebb flow (Source AFBISMILES S¥f (lo 5 1
Flow ModelData).
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Figure3.11:Bottom current velocitiesand direction during a neaptide, ebb flow (Source AFBISMILES S¥f lo 5 1

Flow Model Data).
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3.4. Wind and Waves

Averagewind speed data for Northertrelandfromm b T ™M Tt H Jb@iseen @ IFigure 3.12 (Met Office, 2011a).

It can be seen from these maps that the easteoast of Northern Ireland is one of the windiest areas.
b2@3SYOSN) 12 CSoNUzZ NBE SELISNASYOSR (GKS aiGNRy3aSaid oA
6SIH1S5aiG 6AyRa ocmmMp]lyuvd ¢KS aAGNRy3aSaild o AoywRrassureNB
close to or across the country. The frequency and strength of these depressions is greatest in the winter half o
the year, especially from November to January, and this is when mean speeds and gusts (short duration pea
values) are strongegMet Office, 2011b). Figure 3.13 shows the seasonal averages in wind speed for Northern

LNBflYyR FTNRY wmoptmmnunnny | a SELSOGSR adzyYSNI SELIS
SELISNASYOSR (GKS &dNRy3IS&ad 6mMnmunlyoo

AsAtlanticdepressiongpassthe UK and Irelandthe wind typicallystartsto blow from the southor southwest,

odzi tfFGSNI O02YSa TNRY (KS 6830 2N y2NIKngSad a Gf
RANBOGAZ2Y A 0S0G6SSy &2 dzi KmdjoytyRof oftchsidiskanddh® atrongéstOvdés dméardy &
always blow from these directions. Therefore the prevailing wind over Strangford Lough ranges from a southerly

all the way around to a northwesterly.
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Figure3.12 Averagewind speeddatafor Northern Irleandfrom 1971to 2000(SourceMet Office,2011a).
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CAIdNBE odmoY ! @SNI 3 5 aLSSR RIGFE FT2NJ b2
2011a).
2AyR O2yRAGAZ2Y&a | FFSOU GUKS KERNBREBYIFIYAO O2yRAGAZ2Y
currentsandwaves.Ofthesephenomenag A y Buredwavesare animportant factor in the process
of sediment resuspension and transport. Wind waves are produced by the local prevailing wind. They
travel in the direction of the prevailing wind, i.e. a southwesterly wind will produaeheasterly
moving waves. The height of wind waves depends on:
1 the strengthof the wind;
71 thetime the wind hasbeenblowing;and

1 thefetch.

9ALISOAlLtte 20SNJ GKS akKrftz2zg NBlFa 2F {GNIy3ITFT2NR
resuspension of \terial and entrainment of sediments in the water column. Figure 3.14 shows the
pattern of water movement due to wave action in Strangford Lough, the greater the energy being

shown by the larger arrows.
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Figure3.14:Patternof water movementin StrangfordLoughdue to wave action (adaptedfrom Brown, 1990).
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3.5. RiverDischarges

The main freshwater sources to Strangford Lough are the Comber River (through Comber town) in the
northwest and the Quoile Rivéthrough Downpatrick) in the southwest. The Comber River drains 11% of the
total Strangford catchment area and the Quoile River drains 31% (CEFAS, 2005). River flow into the lough
approximately 3.5rffs (Ferreiraet al., 2007). The Rivers Agency operafelydrometric monitoring stations
within the Strangford Lough catchment area; Enler at Comber and Annacloy at Kilmore Bridge. The mean floy
at Enler is 0.78 #s and atAnnacloy is 3.5 #fs (NRFA [National River Flow Archi11). Figur&.15 shows

all rivers discharging into Strangford Lough or a tributary of Strangford Lough and the two hydrometric

monitoring stations within the catchment.

Figure 3.16 shows the averaged and total flow of the Enler River at Comber from 2006 to 2009 (Data for the
Annadoy at Kilmore Bridge was not available). Over the 4 year period, April and May had the least flow (52.7
and 51.9 n¥s respectively) with January and November having the highest flows (211.1 and 188.5 m
respectively). January 2008 had the highest ovédi@al (98.85 n¥s total; 3.19 ni/s average) and July 2006 had

the lowest overall flow (4.52 #fs total; 0.15 ni/s average).
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Figure3.15:Riversand river monitoring stations (SourceNRFA2011;NIEA2011).
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Average Monthly Discharge 2006-2009
Enler at Comber
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Figure3.16:Averageand monthly flow datafrom the Enlerat Comber(SourceNRFA2011).
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3.6. Rainfall Data

3.6.1. Amount & Timeof Year

Figures 3.17 and 3.18 show the average monthly rainfall data for Northern Ireland (Met Office, 20109 Trbm

to 2000. It is clear form these maps that the Strangford Lough area is one of the driest in Northern Ireland. Tabls
3.2 shows the average rainfall range and median value along the Strangford Lough coastlineghBpenigd

1971to 2000,the averagerainfallaroundthe coastlineof StrangfordLoughrangedfromo nm mMmMnYYZXZ g.
t26SaiG tS@Sta 2 00 daniNtheyhfhest vels dcéurring in/NovembEpYy 61 MMA YYD
lowest median value was 50mm in May and the highest was 80mm in JatN@rember and December. Figure
3.19 shows the seasonal averages from 1971 to 2000 for Northern Ireland. Table 3.3 shows the seasonal rainf:
ranges and median values. Seasonally, spring and summer were the driest seasons (140mm) and winter was tl

wettest season (250mm).

Table 3.2 Rainfall range and median monthly rainfall (mm) data along the Strangford Lough coastline (Source: Met
Office, 2010).

Month RainfallRangglmm) | Median(mm)
Jan cnmmnn 80
Feb onTmon 60
Mar pnmnyn 65
Apr nprmcn 525
May nnmcn 50
Jun nnmcp 52.5
Jul nNATT N 55
Aug pnmnyn 65
Sept pnmdon 70
Oct pnanmmnn 75
Nov panmmMmmMmn 80
Dec cnmMmnn 80

Table3.3: Seasonatainfall rangeand medianvalues(mm)from m ¢p T m T(8aaraeMet Office,2010).

Season RainfallRangglmm) | Median
Spring MO ANTIH A 170
Summer MO ATIH AN 170
Autumn HANTIHY N 240
Winter HANNTOANN 250
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Figure3.17: Averagemonthly rainfall (mm) data for Januaryto Junefrom 1971to 2000for Northern Ireland
(Source: Met Office, 2010).
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Figure 3.18: Average monthly rainfall (mm) data for July to December from 1971 to 2000 for Northern Ireland (Source:
Met Office, 2010).
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T ar

Figure 3.19: Seasonal rainfall averages (mm) from 1971 to 2000 for Northern Ireland (Source: Met 2ifio,

Tables 3.4 and 3.5 show the rainfall range and median values for the past 5 years for Strangford Lough (Me
Office, 2011c). Lowest rainfall ldvét 2F nmHpYY 6SNB aSSy Ay ! LINAE H
occurringJanuary2008,June2007,August2008and November2009. Table3.6 showsseasonatainfall figures

for the Strangford Lough area based on median rainfall values ramnc munamn o6aSié h¥F T
F2tt26Ay3a aSlrazylf FtdzOGdzad GA2ya 6SNBE 20aSNIBISR  FN
autumnwasthe wettest, in 2007and 2008,springwasdriestand summerwas thewettest, in 2009spring was

the driestand autumn was the wettest and in 2010 spring and summer were the driest and autumn was the

wettest.

55
é AQUAFACT  INiose



SanitarySurveyand Sampling?lanfor StrangfordLough

FoodStandardAgencyin Northernlreland

September2011
Table3.4: Averagedmonthly rainfall (mm) data summarisedfor the StrangfordLoughareafrom H n n ¢ 1(8oareeMet Office,2011c).
Year/Month Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
2010 TPTMM PATT TPTM HPTT HPTP HPTP TPMM HPTT TPTUM PATT MANT| PATT
2009 TPTM ANTPJ HPTP TPTIM PATM HPTT TPTTM MAANT| HPTP TPTTM MANT| PATM
2008 MANT| HPTQE TPTM HPTP ANTHY HPTT TPTUM MAANT| TPTIM TPTM HPTP TPTIM
2007 panmMm pAaTM PATT ANTHR HPTT MAANT| TPTM TPTM ATHY HPTP PATIM TPTM
2006 HPTMP HPTMQPAMAAT| HPTT TPTM ANTPJ HPTT PATM TPTM TPTM TPTIM TPTM
Table3.5: Median monthly rainfall (mm) data summarisedfor the StrangfordLoughareafromH n n ¢ T(8aarseMet Office,2011c).
Year/Month Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
2010 1125 62.5 1125 50 37.5 37.5 1125 50 1125 62.5 125 62.5
2009 1125 25 37.5 1125 75 50 1125 125 37.5 1125 150 100
2008 150 37.5 1125 37.5 12.5 50 1125 150 1125 1125 37.5 1125
2007 75 75 62.5 125 50 150 1125 112.5 125 37.5 125 1125
2006 37.5 37.5 125 50 1125 25 50 75 1125 1125 112.5 1125
Table3.6: Total seasonatainfall (mm)valuesfrom H n n ¢ Thasedemmedianrainfall values(SourceMet Office,2011c).
Season/Year 2010 2009 2008 2007 2006

Spring 200 225 162.5 125 287.5

Summer 200 287.5 312.5 375 150

Autumn 300 300 262.5 175 337.5

Winter 237.5 237.5 300 262.5 187.5
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3.6.2. Frequencyof SignificantRainfalls

CAIdzNE oduHn adK2ga GKS | @SNF3IS Y2yGaKied YSRALFY NIA
Office, 2010). October to January were the wettest months. This is partly a reflection of the high frequency of
winter Atlanticdepressions and the relatively low frequency of summer thunderstorms in Northern Ireland (Met
Office, 2011b). Figure 3.21 shows the average monthly median rainfall for Strangford Lough frog22006

(Met Office, 2011c). In these more recent years, idigdn to October to January been amongst the wettest
months, March, July and August were also very wet months. During these months there may be an increase
NA&A]l 2F O2yidl YAYFGA2Y FNBY fIFyR NHzym27F7TF htsyfiie fadtdk Ay

that it is not just the winter months that are at risk of increased contamination.

Rainfall (1971-2000)
50 -
70 \
50 |
20
E a0
30
20
10
5 (48

Jan Febh Mar Apr May Jun  Jul  Aup Sepr Ocr  Nov

Figure3.20: Averagemonthly rainfall (mm)data alongthe Strangford[ 2 dzZ3 K 02 a i {SbRc¥MemQfficay TH N
2010).
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Rainfall (2006-2010)
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Figure3.21: Averagemonthly rainfall (mm)dataalongthe Strangford[ 2 dz3 K O2 | &4 {Sbc¥MehOffice; TTH N 1
2011c).

3.7. Salinity

Salinity is the saltiness or dissolved salt (sodium chloride, magnesium, calcium sulphates and bicarbonate
content of a body of water. Freshwater typically has a salinity of <0.5 PSU and seawater typicallglimity a s
2T 0S06SSYy onmop t{!d ¢KS ! ANATC22R 3 .A2a0ASy0Sa
water quality including salinity via a network of remotely moored Environmental Monitoring Stations (EMS) in
Strangford Lough. The EMShswsts of an electronic unit which houses the data storage devices for capturing
real time data and the GSM (Global System for Mobile Communication) telemetry system for communication o
GKA& RFEGEFE gAGK | ol asS adl GA 2catedwihintStrafdton Loughy SeB Figurd B
3.22). The Strangford Lough North EMS is located approximately 7.7km southeasintfer, the Strangford
Lough Narrows EMS is located outside Portaferry Marina, the Quoile Mooring is lotsitkethe tidal barrier
andthe QuoileMooring 2 islocatedoutsidethe barrier. Salinitydatais collected daily. In addition, the Northern
Ireland Environment Agency (NIEA) Water Management Unit collect water samples for salinity analysis (among
other parameterg; see Sectin 5.1.1) from various locations around Strangford Lough (See Figure 3.22). Data is

collected quarterly.
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Figure3.22:Locationof the salinity monitoring sitesin StrangfordLough.
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Figure 3.23Surface and bottom salinity (where availabl&pm the Strangford LougiEMS location® &

Biosciences Institute, 2006).

I ANandtC2 2R

Figure3.23showsthe averagedaily salinitylevelsfrom the North, Narrowsand Quoile EMSrecorders(AFBI,
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2006). As is expected the waters of the Quoile are considerably less saline than waters form the main body c
the lough. Surface salinities ranged from approximately 0 to 13 PSU and bottom salinities ranged from
approximately 0 to 25 PSat Quoile. Surface salinities at the North site ranged from approximately 28 to 35
PSUandfrom approximately26 to 36 PSUat the Narrowssite. A slightseasonagffect on salinityoccurswithin

the lough, typically with higher salinities in the summer doer salinities through the autumn and winter.
Salinity values from the NIEA sampling sites ranged from 33.53 to 34.3 PSU (it should be noted however the
NIEA salinity values were only once every quarter and do not reflect the wider ranges recorde&M$ sites.

The freshwater sources shown in Figure 3.15 (page 49) have only localised effects on salinityuighhehich

is otherwise fully saline throughout its length (approximately 33 PSU [AFBI, 2011]).

3.8. Turbidity

Turbidity is a measure dhe degree to which water loses its transparency due to the presence of suspended
particulates. The more total suspended solids in the water, the murkier it seems and the higher the turbidity.
Turbiditylevelsare expectedto be highestin shallowdisturbed waterscomparedto deeperwell flushedareas.
Turbidity values are only available for the Strangford Lough North EMS site (see Figure 3.22 above for static
f20FdA2y0 YR Fft @FftdzSa aiayOS wnny &S NB02 age 2005¢ |
levels reached close to 100 FTU, typically around the time of phytoplankton blooms (as turbidity is a measure ¢
the cloudinesof the water, factorssuchaswater colourplaya partin determingturbidity level,soturbidity can

be high dueo tannins in the water or spring blooms and be in no way related to suspended sediment in the
water). Suspended sediment loads in the Narrows were monitored between December 2005 ar2d0fsgnd
values ranged from 3.19 mg/l after a calm period on theiegtiide to 32.65 mg/l after the largest storm in a

decade again on the ebbing tide (QUB [Queens University Belfast], 2005).

3.9. Residencdimes

Residence time is a measure of the average time a substance spends within a physical system; this substar
could be any patrticle flowing with the water. Residence time are an indicator of how long a pollutant or a
biological organism will reside in a bay/estuary before being forced out of its mouth due either to river discharge
or tidal flow. Residence times are fiortant because of the way they govern productivity rates as asihe
vulnerabilityto water quality degradation. Theesidencaimeswithin the loughduringthe summer can be seen

in Figure 3.24 (Source: Ferreiea al., 2007). These values awalculated from the SMILE Delft3D Model.
Strangford lough can be divided into three zones of long (> 20 days), g#@ ¢(&ys) and short (< 8 days)

residence times.
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These residence time gradients have important ecological implicatiorsubedhey modulate the dynamical
relationship between nutrient dispersion/transport and its utilisation by phytoplankton. Domains with long
residence times are vulnerable to both nutrient 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 production driven in contifzet to

short residence time areas near the mouthiathwill be largely new production driven.
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Figure3.24:Residenceimes (days)within StrangfordLougha) nearsurfaceandb) nearbottom (SourceFerreiraet al.,
2007).

3.10. Discussion

The bathymetri@and hydrographic characteristias the Narrows,with greatestdepthsand strongestcurrents
make it a well mixed and well flushed area and as a result any contaminants in the Narrows are diluted anc
dispersedrapidly.Inside theNarrows,in the loughproper,there are strongcurrentsbetween Bi#lyhenryPoint
and Gransha Point and moderate current speeds inside of Gransha Point. Depths in these areas range fro
AKIft2¢ oO6nHmpYOL (2 RSSLISNI LR2fta FTNRY 0Si6SSy onmc

flushed over the courseof a tidal cycle. Thereare three areasin the lough, where depths are shallowand
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current speeds are weak and as a result these areas may act as sinks for contaminants. These areas are in |
southwest of the lough in the area of the Quoile Rj\edong the western shoreline between Ringhaddy and
Conly Island and in the northwestern region of the lough inside the Comber River area. These areas also ha
varying amounts of freshwater input and as a result may be more vulnerable to contaminatiter W
movement as a result of wave action is towards the eastern shoreline and the prevailing wind direction also
resultsin water movement towards the easterand northern shorelinethis andthe fact that there are strong

to moderate current flows inhese areas it is likely that these areas will experience varying levels of sediment

disturbance and resuspension particularly in the shallower areas.
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4. Identification of Pollution Sources

4.1. DesktopSurvey

Pollution sources were considetewithin the catchment area of Strangford Lough (see Figure 4.1). The
catchmentarea covers an area of 771.5k(Robertset al.,2004b) andt is approximately 38.5kmaast westat

its widest point and 42.3km north south at its longest point. The riversgiwtirain into Strangford Lough can

also be seen in Figure 4.1. The entire catchment area (as shown in Figure 4.1) does not drain into Strangfol
Lough. Only the pollution sources, flowing into the lough or into a tributary of the lough were considered as

part of this survey i.e. sources flowing into the Irish Sea or Dundrum Bay were not considered.

Figure 4.1: Strangford Lough catchment area and rivers used for assessment of the pollution sources (Source: NIEA,
2011).
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4.1.1. HumanPopulation

Strangford Lough and its catchment area are located entirely in Co. Down. Population census data for Norther

Ireland is given in units of Super Output Areas (SOA). Figure 4.2 shows the SOAs within the Strangford Lou
catchment area which draiinto Strangford Lough.
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Data on human populations for 2008 for Northern Ireland was obtained from The Northern Ireland
Statistics and Research Agency (NISRA) website (NISRA, 2010). Figure 4.3 shows the human population

within the Strangford Lough catchment area and Table 4.1 shows this data in tabular form.

Population size around the coast of Strangford Lough ranges from 2,498 people in Strangford SOA (located
along the southern shore of the lough) to 4,677 people in Gregstown(i8Gsied in Newtownardsglong

the northern coast of thdough). Populatiosizealong the easterishoreline ranges from 3,252 people in
Kircubbin to 3,923 people in Ballywalter. Population size along the western shoreline ranges from 2,675
people in Cemal Ards (in Newtownards) to 3,281 people in Derryboy. Population sizes are higher in a
YdzYoSNJ 2F FINBlLFa lFgleé F2N¥Y GKS f2dz73KQa aK2NBfAyYyS
Killough (4,174 people), Portavogie (4,727 people) and Carrow(da@fv people). The largest population
centres (>5,000 people) in the study area are located around Belfast and Bangor and are Cherryvalley
(5,731 people), Conlig (5,619 people) and Stormont (5,339 people). These population centres are located
along the barder of the catchment area and only a very small percentage actually lies within the
catchment area. The total population within the Strangford Lough catchment is estimated at

approximately 150,000 people

Figure 4.4 and Table 4.2 shows the 2008 popaasize in the main urban centres within the catchment
area (NISRA, 2011). Newtownards (28,437) and Downpatrick (10,737) are the largest population centres,
located to the north and south of the lough. Comber was the next largest centre located twttievest

of the lough. The remaining coastal centres are all villages/intermediate settlements with populations

ranging from 1,037 (Greyabbey) to 3,028 (Killyleagh).

Human population in given areas is obtainable from census data, however relating thisatitor to the
level of microbial contamination in coastal waters is difficult and is constrained by the geographic
boundaries used. However, it is clear that areas with a higher population will have higher levels of sewage

and wastewater entering the Strgford Lough system.

5 Giventhe fact that not all SOAsdn their entirety are locatedwithin the catchmentarea, an estimate of the total

population within the catchment area was calculated based on percentages located wittaattthenent area.
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Figure4.3: Humanpopulation within the StrangfordLoughCatchmentArea(SourceNISRA2010).

Table 4.1: Human population within the Strangford Lough Catchment Area (Source: NISRA, 2010).

SOA Population | SOA Population
BallynahinclEast 2433 Dundonald 3275
HolywoodPriory 2687 Carrowreagh 4054
Cultra 2504 Ballyhanwood 3003
Craigavad 2660 Whitespots 3095
Strangford 2498 Scrabo 3177
Seaforde 2959 Portavogie 4727
Killyleagh 3137 Portaferry 3388
Dunmore 2875 Movilla 4866
Ballymote 2741 Millisle 3821
Audley'sAcre 2287 Loughries 3727
UpperBraniel 2350 Lisbane 3086
Tullycarnet 2525 Kircubbin 3252
Graham'Bridge 2397 Killinchy 3106
Enler 2428 Gregstown 4677
Ballyward 2909 Glen 2800
CentralArds 2675 Donaghade&outh 3175
Ballyrainey 2457 Donaghadedorth 3245

é' AQUAFACT  IN208t
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SOA Population | SOA Population
Ballymacbrennan 3139 CombeWest 2933
Saintfield 3507 Combemorth 2629
Quoile 2724 CombelEast 2921
Kilmore 4734 Carrowdore 3360
Killough 4174 Bradshaw'8rae 2937
Drumaness 3721 Ballywalter 3923
Derryboy 3281 Ballygowan 3639
Dromara 4436 Loughview 4141
Crossgar 3144 Conlig 5619
Cathedral 3459 Clandeboye 4859
Ballymaglave 2977 Hillsborough 3530
Ardglass 3058 Stormont 5339
Moneyreagh 3744 Cherryvalley 5731
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Figured.4: Populationsof urban centreswithin the catchmentarea(SourceNISRA2011).
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Table4.2: Populationsof urban centreswithin the catchmentarea(Source NISRA2011).

Name Settlement Population
Greyabbey Village 1037
Kircubbin Village 1188
Portaferry Village 2514
Portavogie Village 2042
Ballywalter Village 1647
Millisle Village 2089
Donaghadee SmallTown 6856
Newtownards LargeTown 28437
Comber SmallTown 8933
Ballygowan Intermediate Settlement 2828
Killyleagh Intermediate Settlement 3028
Downpatrick MediumTown 10737
Drumaness Village 1300
Ballynahinch SmallTown 5633
Saintfield Intermediate Settlement 3445
Ardglass Village 1605
Annabhilt Village 1115
4.1.2. Tourism

In 2009, 1,918,000 tourists visité&tbrthern Ireland (NITB {Northern Ireland Tourist Board}, 2009) compared
with 2,076,000 in 2008. This was the lowest figure recorded since 2004 and is a 3.4% decrease on 2004
figures and a 7.6% decrease on 2008 numbers. Of these tourists, 47% were fagiiiggand friends and

26% were holidaying, 32% of them arrived in between July and September and 26% of them arrived between
April and June and 59% stayed with family or friends while 27% stayed in a hotel. A NIEBtlomdty
surveyrevealedthat in 2009, 747,000trips were madeto Ards with an estimatevalue of

£8.3 million and 265,000 trips were made to Down with an estimated value of £40.2 million (NITB, 2010).

This represents approximately 11% of the visitors who visited Northern Ireland in 2009.

There are numerous activities which tourists can partake in along the shores of Strangford Lough, e.g. sailing,
kayaking, canoeing, bird watching, diving, cruising, adventure centres, wildlife centres, argyifg,
mountain biking, walking andaravaning. These can be seen in Figure 4.5 below. This data was gathered

from Ordnance Surveymaps, Admiralty Charts,the Land & Property Servicesonline web

8 The Strangford Lough area is broken into 2 district councils/local authority gr&pg\rds which covers the Ards
Peninsula and the northern and northwestern area around the lough and 2) Down, which covers the southwestern and

southern areas around theugh.
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mapping application (www.nimap.ne) and the Strangford Lough and Lecale Patrnership (SLLP)

(www.strangfordlough.orjy

Currently sea anglers targetackerel during the summexs well as pollack, coalfisind conger eels (SLLP,
2011a). The majority of sea angling takes place from the shore, rocks and from piers and marinas.Some
angling takes place on the lough on privately owned and local charter boats and these anglers may target
other species such as cod and ling in deep acédbe lough and on shipwrecks. Sailing and canoeing are
among the other water sports on the lough. There are 12 sailing clubs around Strangford Straglyford

Lough Yacht Club (Whiterock) being the largest. Boats at these clubs range from dinghigs twuisers.
Competitive sailing takes place throughout the summer and annual regattas and other events are held.
Windsurfing (or sail boarding) has become increasingly popular over recent years, particularly at
Cunningburn, Kircubbin and Whiterock. Tinajority of windsurfing on Strangford Lough is affiliated with
RYA Clubs and training centres.Little depth of water is required and insulating suits enable enthusiasts to
sail throughout the year when weather permits. Typically up to 50 windsurfers waulkaflbat during a
summer weekend on the lough.There is also some kitesurfing in Strangford Lough, again mainly at the north

end, around Cunningburn.

{GNY YAF2NR [2dAK A& b2NIKSNY LNBfFyRQa FTANRE I yR
Reserves located around the shores of Strangford Lough. The entire shoreline of the lough is designated as

an Area of Outstanding Natural Beauty (AONB).

Increases ipopulation inthe local areadueto tourismmayresultin anincrease irthe quantity of sewage
discharged within the Strangford Lough area. In addition, Papadakel. (1997) found significant
correlations between the number of swimmers present on beaches and the presence of pathogenic
bacteria. In 2007, Elmit al. (2007) showed the rel of human skin as an intermediate mechanism of

pathogen transmission to the water column.

In order to identify any significant differenceskncolf S@St a o6l &SR 2y aSlaz2ylt A
variance (ANOVA) was performed on seas@nablresults (for the period January 2005 to June 2011) from
shellfish flesh taken at a number of beds arouhd lough (Refer to Section 5.1.2 for more details on the

Al YLX AYy3 LRAYGa0 FyYR o02EnLX 2Ga ¢SNB  ONShatiefut@ C2 NJ
I £tSaa GKIy @ltdzS 6AdSd f-0 ¢gSNBE IAGSYy | @It dzS 2
b5 ob2id 5SiSOGlofSv NBadzZ G ¢SNBE IABSY ||  ObetlsdzS 27

were used in this analysis.. 2 E 1t Lake #régdently used to assessand compare sample
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distributionsof microbiologicatata.

CA3Idz2NBE ndc aK2pga 02ENLI 2348 LINRPRIzOSR ¥F2NJ Syrdptic a KS ¢
are composedof a medianline (or the middle line of the data), the bottom box, whichindicates the first

guartile value(25%0f the datavaluesare lessthan or equalto this value), thetop boxwhichindicates the

third quartile (75% of the data values are less than or equal tovilise), the lower whisker or lower limit

and the upper whisker or the highest data value within the upper limit. Outliers (large and small) are
represented by an asterisk. It should be noted that the shellfish bed box plots are shown twice in Figure 4.6,
this is due to the fact that the first plot shows a very large outlier which resulted in an illegible distribution,

the second plot shows the distribution without the outlier.

Thisanalysigevealedthat in autumn, therewere significantdifferences betwea the Marlfield Bayscallop
bed and the Reagh Bay oyster bed and in winter there were significant differences between The Dorn oyster

bed and the Marlfield Bay scallop bed.

While the analysis also revealed that there were no significkiférences between seasons within each
harvesting bed, it can be seen in Figure 4.6 that winter and autumn levels were marginally higher than spring
and summer levels at Skate Rock and summer and winter levels were higher than autumn levels at Reagh
Bay.While Figure 4.6 shows higher summertime levels at The Dorn, these levels were not significantly

different from the other seasons and at Marlfield Bay all seasons had quite similar levels.

No significant increases i colievels during the summer monshwere evident from this analysis, implying
GKFG Ay {GNXYy3IF2NR [2dAK GKS STFFSOGa 2F AyOREBI aASR

colilevels than from any increase in population during the summer months.
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Figue 4.5: Touristfacilitieswithin the StrangfordLoughCatchmentArea.
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Figure4.6: Seasonalariation of E.coliin shellfishfleshfrom StrangfordLough.

4.1.3.

Sewageeffluent can vary in nature dependingon the degreeto which the

SewageDischarges

|

sewagehas been treated.
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Discharges of sewage effluent can arise from a number of different sources and be continuous or intermittent

in nature:

= =4 =4 =4 =

1

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

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

crudesewagedischargesit someestuarineand coastalocations(continuous).

Treatment of sewage ranges from:

f
1
f

noneat all (crudesewage);

preliminary(screeningand/or maceratiorto remove/disguisesolidmatter);

primary (settling to remove suspended solids as sewage sludge). Typically removes 40% of BO
(Biochemical Oxygen Demand), 60% of suspended solids; 17% of nitrogen and 20% of phosphort
from the untreated sewage;

secondary (stling 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 th
untreated sewage. Nutrient removal steps can be incorporated into secondary treatwtech

Oy NBRdAzOS FYY2yAl m b R2gy G2 p Y3aAkE | yR L
tertiary (settling, biological treatment and an effluent polishing step which may involve a reed
bed (unlikely for a coastal works) or a treatment to reduce the loar afONR m2 NB I Yy A &
effluent)., typically removes 100% of BOD, 100% of suspended solids, 33% of nitrogen and 389

of phosphorus from the untreated sewage.

Figure 4.7 shows all 41 Waste Water Treatment Works within the Strangford Lough catchment bied.J3a

shows the coordinates and population equivalents (p.e.) of these plants. It should be noted that the locations

2F GKS

F NNKFftx 160608 wWR® YR LYA&KINHE WR® OHT

maps accessed througlvww.nimap.net. There are 41 Waste Water Treatment Works (WWTWSs) in the

Strangford Lough catchment, serving a population of approximately 108,00@ major works are those at

Ballyrickard, Downpatrick, BallynahinchdaKillyleagh, these four works together account for 78% of the total

population equivalent of the catchment.

7 Not all WWTWhad a p.e. and not all propertiesin the catchmentwould be servedby these 41 WWTW,

therefore 108,000 is annderestimate of the population

.,g AQUAFACT JIN108¢
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Figure 4.7: WWTWs within the Strangford Lough Catchment Area (Source: NIEA Water Management Unit, NI Water,
www.himap.net).
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Table4.3: WWTWswithin the StrangordLoughCatchmentArea (Source:NIEAWater ManagementUnit, NI Water,

www.himap.net).

Map | Plant Easting Northing | Longitude | Latitude Current
ID p.e.
1 Kircubbin [Redacted] [Redacted] [Redacted] [Redacted] 1698
2 Killinchy [Redacted] [Redacted] [Redacted] [Redacted] 3111
3 Strangford [Redacted] [Redacted] [Redacted] [Redacted] 1236
4 Barrhall [Redacted] [Redacted] [Redacted] [Redacted] 27
5 Greyabbey [Redacted] [Redacted] [Redacted] [Redacted] 1223
6 Ballyrickard [Redacted] [Redacted] [Redacted] [Redacted] 50000
7 KiIIeragh [Redacted] [Redacted] [Redacted] [Redacted] 7553
8 Ballygowan [Redacted] [Redacted] [Redacted] [Redacted] 3358
9 Loughries [Redacted] [Redacted] [Redacted] [Redacted] 262
10 Ringneill [Redacted] [Redacted] [Redacted] [Redacted] 673
11 Ballycranbeg [Redacted] [Redacted] [Redacted] [Redacted] 362
12 Moneyreagh [Redacted] [Redacted] [Redacted] [Redacted] 2274
13 Abbacde [Redacted] [Redacted] [Redacted] [Redacted] 42
14 Drumaness [Redacted] [Redacted] [Redacted] [Redacted] 2609
15 | BellsHill [Redacted] [Redacted] [Redacted] [Redacted] N/A
16 Drumhirk [Redacted] [Redacted] [Redacted] [Redacted] N/A
17 Ballytrim [Redacted] [Redacted] [Redacted] [Redacted] N/A
18 Kilmood [Redacted] [Redacted] [Redacted] [Redacted] N/A
19 Lessans [Redacted] [Redacted] [Redacted] [Redacted] N/A
20 Glasdrummond [Redacted] [Redacted] [Redacted] [Redacted] N/A

Saintfield

21 Lisowen [Redacted] [Redacted] [Redacted] [Redacted] N/A
22 PortaferryDeerpark [Redacted] [Redacted] [Redacted] [Redacted] N/A
23 ThorneyGIen [Redacted] [Redacted] [Redacted] [Redacted] N/A
24 Ballyhoran [Redacted] [Redacted] [Redacted] [Redacted] N/A
25 Carson¥amBridge [Redacted] [Redacted] [Redacted] [Redacted] N/A
26 Annabhilt [Redacted] [Redacted] [Redacted] [Redacted] 1756
27 Downpatrick [Redacted] [Redacted] [Redacted] [Redacted] 18446
28 Annacloy [Redacted] [Redacted] [Redacted] [Redacted] 383
29 KilmoreCrossgar [Redacted] [Redacted] [Redacted] [Redacted] 420
30 Saintfield [Redacted] [Redacted] [Redacted] [Redacted] 4433
31 Ballynahinch [Redacted] [Redacted] [Redacted] [Redacted] 7996
32 TuIIynakiIIRd [Redacted] [Redacted] [Redacted] [Redacted] N/A
33 BlackstaffST [Redacted] [Redacted] [Redacted] [Redacted] 30
34 Craigaruskjrd66 [Redacted] [Redacted] [Redacted] [Redacted] 6
35 InishargdeH M [Redacted] [Redacted] [Redacted] [Redacted] N/A
36 PortaferryRoad96 [Redacted] [Redacted] [Redacted] [Redacted] 9
37 RingneiRoadw 1t p [Redacted] [Redacted] [Redacted] [Redacted] 9
38 TubberRoadv n T M C [Redacted] [Redacted] [Redacted] [Redacted] 12
39 InishargyRdm n 1T M H [Redacted] [Redacted] [Redacted] [Redacted] N/A
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Map | Plant Easting Northing Longitude Latitude Current
ID p.e.
40 Parsonag&®&dm m 11 T M [Redacted] [Redacted] [Redacted] [Redacted] N/A
41 CarrowdoreRdo y TN J [Redacted] [Redacted] [Redacted] [Redacted] N/A
* indicatesthe locationwasestimated.N/A indicatesdatawasNot Available
4.1.3.1. ContinuousSewageDischarges

Figure 4.78 shows the continuous sewage discharges associated with the WWTWSs within the Stiamggbrd
OF GOKYSyYy U IINBIFI® ! I NBSnmaoOlfS ONRAATMNBFSNBYOSR Yl

All of the WWTW showm Figure 4.7 above have continuous discharge pipes associated with them, however
coordinatesfor somedischargepipeswere not available(thosemarkedwith * in Table4.4). Assumptionsasto

GKS t20FGA2Yy 2F GKSANI RAZOKIFNABS LIALISE 6SNB YIRS ¢
body.

In total, there are 8 direct discharges into Strangford Lough, 5 into a direct tributary of the lough and the
remainder discharge inteivers which ultimately discharge into the lough. Table 4.3 shows details on the
WWTW continuous discharges (Source: NI Water). Those which have a Y in the Discharge Data dabhan of
4.3 have accompanying discharge analysis results, which can be ifoumpendix 1 (2010). The following
parameters are available for these discharges: Ammonia, Nitrate, Nitrite, Nitrogen oxides, Total Nitrogen,

Phosphorus, Chloride, Biochemical Oxygen Demand, Coliforms, Suspended Solids and pH.

The largest volumes dischgad by these plants come from the Ballyrickard, which discharges secondary treated

waste water into the Newtown Burn River and ultimately Strangford Lough (29, 70@yh

78
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Figure4.8: Locationof ContinuousSewageDischargeswithin the Strangford LoughCatchementArea (Source:NIEA

Water Management Unit, NI Watemyww.nimap.net).
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Table4.4: WWTWContinuousDischargesvithin the StrangfordLoughCatchmentArea(Source NIEAWater ManagementUnit,NI Water, www.nimap.net).
MapID | Plant Easting Northing Longitude| Latitude | ReceivingVaterBody | Treatment FFT/n?# | DWF/m® | Discharge
/day /day Data
42 Kircubbin [Redacted] [Redacted]|  [Redacted]| [Redacted]| StrangfordLough MBRTreatedWasteWater 1728 648
43 Killinchy [Redacted] [Redacted]|  [Redacted]| [Redacted]| BlackwatemRiver SecondaryreatedWaste 883 338.3 Y
Water
44 Strangford [Redacted] [Redacted] [Redacted]| [Redacted]| StrangfordLough SecondaryreatedWaste 597 244 Y
Water
45 Barrhall [Redacted] [Redacted] [Redacted]| [Redacted]| StrangfordLough SecondaryreatedEffluent 24 8
46 Greyabbey [Redacted] [Redacted]|  [Redacted]| [Redacted]| StrangfordLough MBRTreatedWasteWater 1152 462 Y
47 Ballyrickard [Redacted] [Redacted]|  [Redacted]|  [Redacted]) NewtownBurnRiver SecondaryreatedWaste 29700 9900 Y
Water
48 Killyleagh [Redacted] [Redacted])  [Redacted]|  [Redacted]| StrangfordLough SecondaryreatedWaste N/A N/A Y
Water
49 Ballygowan [Redacted] [Redacted]|  [Redacted]| [Redacted]| BallygowarRiver SecondaryreatedWaste 2400 622 Y
Water
50 Loughries [Redacted] [Redacted]|  [Redacted]| [Redacted]| Trib.Strangford.ough | SecondaryrreatedWaste 136 57 Y
Water
51 Ringneill [Redacted] [Redacted]|  [Redacted]| [Redacted] UnnamedWaterBody | SecondaryreatedWaste 346 180 Y
Water
52 Ballycranbeg | [Redacted] [Redacted] [Redacted]| [Redacted]| BlackstafRiver SecondaryreatedWaste N/A N/A Y
Water
53 Moneyreagh [Redacted] [Redacted] [Redacted]| [Redacted] | BallystockarRiver MBRTreatedWasteWater N/A N/A Y
54 | AbbacyRd [Redacted] [Redacted]|  [Redacted]|  [Redacted]) Trib.StrangfordLough | SecondarfreatedEffluent 81 27
55 Drumaness [Redacted] [Redacted] [Redacted]| [Redacted]| Trib.BallynahinciRiver | MBRSecAct N/A N/A Y
56 BellsHill [Redacted] [Redacted] [Redacted]| [Redacted] | Trib.QuoileRiver RBGSedBio N/A N/A
57 Drumbhirk [Redacted] [Redacted] [Redacted]| [Redacted] | Trib.ComberRiver Filter SedBio N/A N/A
58 Ballytrim [Redacted] [Redacted] [Redacted]| [Redacted]| Trib.DibneyRiver Packagé\erationSecAct N/A N/A
59 Kilmood [Redacted] [Redacted] [Redacted]| [Redacted] | Trib.BlackwateRiver RBGCSedBio N/A N/A
JN108¢ 80
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MapID | Plant Easting Northing Longitude| Latitude | ReceivingVaterBody | Treatment FFT/n?# | DWF/m® | Discharge
/day /day Data
60 Lessans [Redacted] [Redacted] [Redacted]| [Redacted] | UnnamedWaterBody | FilterSedBio N/A N/A
61 Glasdrummond| [Redacted] [Redacted] [Redacted]| [Redacted] | Trib.Carson®amRiver | FilterSedBio N/A N/A
Saintfield
62 Lisowen [Redacted] [Redacted] [Redacted]| [Redacted] | Trib.Carson®amRiver | FilterSedBio N/A N/A
63 Portaferry [Redacted] [Redacted] [Redacted]| [Redacted] | UnnamedWaterBody | ActSludgeSecAct N/A N/A
Deerpark
64 ThorneyGlen [Redacted] [Redacted] [Redacted]| [Redacted] | UnnamedWaterBody | ExtAerTerAl N/A N/A
65 Ballyhoran [Redacted] [Redacted]|  [Redacted]| [Redacted]) StrangfordLough Unscreened N/A N/A
66 Carson®am [Redacted] [Redacted] [Redacted]| [Redacted]| Carson®DamRiver N/A N/A N/A
Bridge
67 Annahilt [Redacted] [Redacted] [Redacted]| [Redacted]| Trib.AnnahiltRiver ActSludgeSecAct N/A N/A Y
68 DownpatrickA [Redacted] [Redacted] [Redacted]| [Redacted]| QuoileRiver ExtAerTerAl N/A N/A Y
69 DownpatrickB [Redacted] [Redacted])  [Redacted]|  [Redacted]| QuoileRiver ExtAerTerAl N/A N/A Y
70 Annacloy [Redacted] [Redacted]|  [Redacted]| [Redacted]| AnnacloyRiver ExtAerTerAl N/A N/A Y
71 Kilmore [Redacted] [Redacted] [Redacted]| [Redacted]| AnnacloyRiver OxidationDitchSecAct N/A N/A Y
Crossgar
72 Saintfield [Redacted] [Redacted] [Redacted]| [Redacted]| Trib.Carson®amRiver | ActSludgeSecAer N/A N/A Y
73 Ballynahinch [Redacted] [Redacted] [Redacted]| [Redacted]| BallynahinciRiver OxidationDitchTerA2 N/A N/A Y
74 TullynakillRd [Redacted] [Redacted]|  [Redacted]|  [Redacted]) StrangfordLough Filter SedBio N/A N/A
75 BlackstaflST [Redacted] [Redacted] [Redacted]| [Redacted] | BlackstafRiver SecondaryreatedEffluent 24 8
76 CraigaruskyRd | [Redacted] [Redacted] [Redacted]| [Redacted]| RiverBlackwater Secondaryreatedeffluent 1.8 2
66
77 InishargyRdH T [Redacted] [Redacted] [Redacted]| [Redacted]| Trib.Strangford.ough | Secondaryreated effluent N/A 5
10
78 Portaferry [Redacted] [Redacted] [Redacted]| [Redacted]| StrangfordLough Secondaryreated effluent 20 6.7
Road96
79 RingneiRoad [Redacted] [Redacted] [Redacted]| [Redacted]| Trib.Strangford.ough | SecondanBettledeffluent 7.2 2.4
MTIP
80 TubberRoad [Redacted] [Redacted] [Redacted]| [Redacted]| TribStrangfordLough | Secondaryreatedeffluent 9.3 3.2
JN108¢ 81
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MapID | Plant Easting Northing Longitude| Latitude | ReceivingVaterBody | Treatment FFT/n?# | DWF/m® | Discharge
/day /day Data
MOTIMC
81 InishargyRd [Redacted] [Redacted] [Redacted]| [Redacted] | UnnamedWaterBody | Unknown N/A N/A
M/ TTMH
82 Parsonag®d | [Redacted] [Redacted] [Redacted]| [Redacted] | UnnamedWaterBody | Unknown N/A N/A
MMAOTIMHN
83 CarrowdoreRd | [Redacted] [Redacted] [Redacted]| [Redacted] | UnnamedWaterBody | Unknown N/A N/A
oy mnn
* Indicatesthe coordinateswere estimated.N/A indicatesdatawasNot Available FFT=Flowto FullTreatment.DWF
JN108¢ 82
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4.1.3.2. RainfallDependenSewageDischarges

Figures 4.9 and 4.10 show all rainfall dependent discharges i.e. overflows and septic tanks respectively, withi
the catchment area. Table 4.5 documents the Combined Sewer Overflows (CSO) and Sewage Pumping Stat
(SPS) overflows which discharge into 8gfard Lough or a tributary of it and Table 4.6 documents the septic

tanks. There are 168 rainfall dependent discharges within the Strangford Lough catchment area.

83
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Figure 4.9: All overflow dischargeswithin the Strangford Lough CatchmentArea (Source:NI Water, NIEAWater
Management Unit).
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Figure4.10: All septic tanks within the Strangford Lough CatchmentArea (Source:NI Water, NIEAWater

Management Unit).

85

é AQU&FECT JN108¢



SanitarySurveyand SamplingPlanfor StrangfordLough

FoodStandardsAgencyin Northernlreland

September2011
Table4.5: CSGand SPSverflowswithin the StrangfordLoughcatchmentArea(SourceNI Water, NIEAWater ManagementUnit).

Map ID Name Easting | Northing | Longitude| Latitude Function Type
84 Portaferry(2) SPS 359331.01| 350721.03| 1tp ®p | 54.3801 Combined CSO
85 ComberRdSPS 348932.78| 372757.74] tp ®c ¢ 54.5811 Combined CSO
86 White RockSPS 352556.50| 361801.76| tp ®c rn 54.4816 Combined CSsO
87 KillyleaghCSO 352936.05| 352692.97| Tt p dc n 54.3997 Combined Works
88 NatWalkCSO 353058.63| 352565.44| tp ®c  54.3986 Combined In Sewer
89 LapwingSPS 350651.4| 373001.1| tp dc g 54.5827 Foul N/A
90 BishopscourSPS 357861.4| 3419751 | tp ®p 1 54.302 Combined CSsO
91 AnnacloySPS 344991 348269 | mp T q 54.3624 Combined CSO
92 BallyhanwoodSPS 341151 373407 | mtp ®y N 54.5891 Combined CSO
93 MillarsLaneSPS 342955.6 | 372850.6| mp ®T | 54.5836 Combined CSO
94 BallooSPS 349647 360914 | tp ®c d 54.4745 Combined CSO
95 SaintfieldSPS 341115.9 | 358363.2| i p ®y H 54.4541 Combined None
96 BallydrainRoadSPS 346614 368368 | Tp ®T q 54.5423 Foul CSO
97 PoundburnSPS 329540.3 | 354985.2 | 11 c PN J| 54.4268 Combined None
98 MagheratimpanySPS 338762.8 | 348632.7| mp ®y ¢ 54.3674 Combined CSO
99 CrossgaBPS 345236 | 3521246 | 1tp @1 ¢ 54.3969 Combined CsO
100 BallystockardSPS 344234 371253 | mtp &1 q 54.5689 Combined CSO
101 Millbrook LodgeSPS 337409.3 | 351524.8| mp ®y | 54.3937 Combined CSsO
102 TheGreenSPS 359654.6 | 362837 | tp ®p q 54.4887 Combined None
103 WatermeadeSPS 357456 368069 | Tp ®p q 54.5364 Combined CSO
104 OldForgeSPS 351371.6 | 374926.4| tp ®c g 54.5998 Foul None
105 PortaferryRoad(2) SPS 350028.7 | 373046.2| mp ®c 1 54.5833 Surface None
106 ScrabdroadSPS 347924.7 | 373767.9| tp ®T N 54.5904 Combined CSsO
107 SouthStreetSPS 349132.1| 373609.6| mp ®c ¢ 54.5886 Combined CSO
108 WestWindsSPS 348717 372182 | mtp ®c d 54.576 Combined N/A
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Map ID Name Easting | Northing | Longitude| Latitude Function Type
109 Bradshaw8raeSPS 345305 375061 | mp @1 [ 54.6028 Combined CSO
110 RaholpVillageSPS 353536 | 347463.9| mp Pc ( 54.3526 Combined CSsO
111 IDBLand2 SPS 347382.2 | 346312.8| ip ®T q 54.3441 Foul None
112 ArdenleeSPS 349927.3 | 345655.4| mtp ®c d 54.3375 Foul CSO
113 QuoileSPS 349504.8 | 346270.5| tp ®T J| 54.3431 Foul CSsO
114 StrangfordRoadSPS 348758.4 | 3456115 | mp ®T1 N 54.3374 Combined N/A
115 ArdfernSPS 350544 | 345416.1| tp dc )y 54.3351 Foul N/A
116 Racecours®oadSPS 348339.5| 343375.6| mp 71 | 54.3175 Foul CSO
117 ChurchStreetDownpatrickSPS 348700 344923 | tp ©T N 54.3312 Combined N/A
118 Market StreetSPS 348556.1| 3445179 | mp &1 | 54.3277 Combined N/A
119 IDBLandsl SPS 347074.8 | 346394.7 | i p ®T q 54.3449 Foul N/A
120 CumbemDriveSPS 339418.8 | 349090.1| mtp ®dy g 54.3713 Foul None
121 CraigantletSouthSPS 344095 376599 mp ®T1 ( 54.6169 Combined CSsO
122 Rubane2 SPS 361403.3 | 360354.1| 1tp ®p | 54.4659 Combined CSsO
123 BlackstafSPS 360425 359554 | mp ®p H 54.459 Combined None
124 CloughyRoadSPS 360235.2 | 351457.7| mp ®p ( 54.3864 Foul None
125 Rubanel SPS 361555 361132 | tp ©p s 54.4728 Combined None
126 StrangforaVvillageGreenSPS 358871 349735 Tp ®p| 54.3714 Combined None
127 ShoreRoadPortaferryl SPS 359558 350371 mp ®p | 54.3769 Foul None
128 LonglslandDriveSPS 360200.7 | 362518.7| mp ®p H 54.4857 Foul N/A
129 LandsdowndroadStormSPS 348752 | 372076.9| tp dc g 54.575 Surface N/A
130 LandsdowndroadFoulSPS 348748 | 372082.7 | mp ®c ¢ 54.5751 Foul N/A
131 UpperNewtonardsRoadSPS 341651 373974 | tp dy 5| 54.5941 Combined None
132 CombermRoadDundonaldSPS 342197.1| 373256.7 | tp ®y Jj| 54.5875 Combined CSO
133 RollsRoyceSPS 343089.1 | 3741345 | tp ®T1 )y 54.5951 Combined N/A
134 WhiterockRoadSPS 351091 360883 | mp ®c q 54.4738 Combined None
135 MaymoreSPS 352411 353818 | mp ®dc g 5441 Combined CSsO
136 InishmoreKillyleagtSPS 352447.5| 3520772 | tp ®c g 54.3944 Foul N/A
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Map ID Name Easting | Northing | Longitude| Latitude Function Type
137 CochranesPS 345648.6 | 352414 mp @1 54.3994 Foul CSsO
138 Annahilt(2) SPS 330079.7 | 357018.2 | mtp ®dpq 54.4449 Combined CSO
139 Clanwilliam<CourtSPS 335549.8 | 352684.5| tp N 54.4046 Combined None
140 DownBusines$PS 336385 352460 | mtp Py d 54.4024 Foul None
141 Glasdg-actorySPS 336679.4 | 3534404 | tp @y ¢ 54.4111 Combined None
142 Antrim RoadSPS 336406 352251 mp ®y ( 54.4005 Combined CSO
143 TownBallynahinct8PS 336864.4 | 352250.8| tp @y ¢ 54.4003 Combined CSsO
144 Ravare&s5PS 342778 | 3635174 | mtp ®T1 ¢ 54.4999 Foul N/A
145 TheLinksSPS 358858 349307 | mtp ®p g 54.3675 Combined CSO
146 CrossnacreevgPS 339464 369467 | tp dy r 54.5542 Combined CSO
147 ComberCombinedsPS 346331.3| 369209.2| mp ®T ¢ 54.55 Combined CSO
148 ComberStormSPS 346344 369187 | tp ©T1 q 54.5498 Surface None
149 InisharoarSPS 352418.1 | 361383.4| mtp ®c 1 54.4779 Foul CSO
150 ShoreRoadSPS 359474 363602 | tp ®p q 54.4957 Foul None
151 RockfieldSPS 360134 351055 | mp ®p q 54.3828 Combined None
152 Ballyhoranl SPS 359225 341760 | tp ®p g 54.2997 Combined CSsO
153 TheMooringsSPS 352516.1| 3519944 | tp ®c g 54.3936 Foul N/A
154 RusselParkSPS 348580.9 | 344031.2| tp ®T1 N 54.3233 Combined N/A
155 Ballyhorar?2 SPS 359127.6 | 341468.2| mp ®p g 54.2971 Combined CSO
156 RaholpSPS 353409.6 | 3474979 | mtp ®c 1 54.353 Unknown CSsO
157 LisbarnetSPS 348542.7 | 3651245 | 1p ©71 | 545126 Foul CSsO
158 ShoreRoadKircubbinCSO 359545 363248 | Tp ®p q 54.4925 Combined In Sewer
159 BangomRoadNewtownardsCSO 349627.2 | 3747252 | 1t p dc y 54.5985 Combined In Sewer
160 91 BangorRoadNewtownardsCSO 349602 374621 | tp dc Yy 54.5976 Combined In Sewer
161 BangomRoadNewtownardsCSO 349585 374434 | tp dc y 54.5959 Combined In Sewer
162 BrooklandAvenueCSO 342612.3 | 373926.7 | tp T ¢ 54.5934 Combined In Sewer
163 PoundburnCSO 329522.9 | 354963.5| 1tc ®n J| 54.4266 Combined Works
164 DownCouncilStrangfordRoadCSO 349038 345822 | mp @71 J 54.3392 Combined In Sewer
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Map ID Name Easting | Northing | Longitude| Latitude Function Type
165 StreamStreetOneCSO 348806 343988 | mp @1 N 54.3228 Combined In Sewer
166 FollyLaneDownpatrickCSO 348699 344229 | mtp @1 N 54.325 Surface In Sewer
167 StreamStreetTwoCSO 348698 343912 | tp ®dT1 N 54.3222 Combined In Sewer
168 MaloneParkCSO 348861 345680 | tp @17 N 54.338 Combined In Sewer
169 DunmoreRoadOneCSO 336734.7| 3492471 | tp @y ¢ 54.3734 Combined In Sewer
170 ComberRoadEnlerCSO 342361.9| 373034.1| mp T ¢ 54.5854 Combined In Sewer
171 CombemRoadShoppingCentreCSO 341564.9| 3738123 | tp @y 5 54.5926 Combined In Sewer
172 SeaviewCSO 352663 | 3524334 | mtp ®c 1 54.3975 Combined In Sewer
173 WhiterockBayCSO 352422 361866 | Tp dc r 54.4822 Foul In Sewer
174 TeconnaughRoadCSO 344588.4 | 350658.6 | mmp ®T1 1 54.3839 Combined In Sewer
175 TownCSO 336860.2 | 3522555| mp @y ¢ 54.4004 Combined In Sewer
176 DromoreRoadCSO 336299 352208 | tp P ps 54.4001 Combined In Sewer
177 BellsHillCSO 347071.3| 348921.7| mp ®T ¢ 54.3676 Combined Works
178 97 BangorRoadNewtownardsCSO 349609 374706 | tp dcy 54.5983 Combined In Sewer
179 Lessan€SO 340094.8 | 3616749 | tp dy ¢ 54.4841 Combined Works
180 JohnStreetPoliceStationCSO 348836 373857 | mp ®c d 54.591 Combined In Sewer
181 GreyabbeysquareCSO 357912 367902 | tp ®p q 54.5347 Combined In Sewer
182 BoydAvenueCSO 359807 362502 | tp ®p q 54.4857 Combined In Sewer
183 SaulStreetCSO 349101 345064 | mp dT1 J] 54.3324 Combined In Sewer
184 TheSlIlipCSO 358875 349718 | tp ®p g 54.3712 Combined In Sewer
185 KillysuggatSO 347182 374725 | tp ®T1 H 54.5992 Combined In Sewer
186 BallybarnesMeadowCSO 345884 375229 | tp 71 1 54.6041 Combined In Sewer
187 PoundBridgeCSO 345423 369365 | tp dT1 g 54.5516 Combined In Sewer
188 BallyrogarParkCSO 345142 374870 | mp @1 4 54.6011 Combined In Sewer
189 GrandPrixMewsCSO 341774 373567 | tp ®y 5| 54.5904 Combined In Sewer
190 Mill StreetJohnCSO 348396 373971 mp &1 ] 54.5921 Combined In Sewer
191 DownhillTerraceCSO 336294 352902 | tp ® s 54.4063 Combined In Sewer
192 Brookland<CrescenCSO 342907 374085 | tp @71y 54.5947 Combined In Sewer
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Map ID Name Easting | Northing | Longitude| Latitude Function Type
193 UpperNewtownardsRoadCSO 341832 | 3740441 | mtp dy 5| 54.5946 Combined In Sewer
194 Cumberlandk0adCSO 341368.7 | 373506.2| tp ®y N 54.5899 Combined In Sewer
195 Crossga€CSO 345226.6 | 3521425 | tp @71 ¢ 54.3971 Combined Works
196 DunmoreRoadTwoCSO 336784.3| 3491915 | mp ®y ¢ 54.3729 Combined In Sewer
197 MagheratimpinyCSO 338750.6 | 348632 | tp @y ¢ 54.3673 Combined In Sewer
198 CarlisleParkCSO 337401 351899 | mp dy y 54.397 Combined In Sewer
199 GreenviewCSO 339755.9| 3486935 | tp @y 1 54.3676 Combined In Sewer
200 CS@3 348866 372917 | mtp dc q 54.5825 N/A N/A
201 CS4 348862 373012 | mtp ®c d 54.5834 N/A N/A
202 CS5 348855 373120 | mtp dc q 54.5843 N/A N/A
203 CS6 348863 372804 | mtp ®c d 54.5815 N/A N/A
204 CsS7 348840 373352 | tp ®dc d 54.5864 N/A N/A
205 CS8 348844 373278 | mp ®c d 54.5858 N/A N/A
206 CS9 348854 373206 | mtp ®c ¢ 54.5851 N/A N/A
207 csao 348826 373443 | mtp ®dc q 54.5872 N/A N/A
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MapID | Name Easting | Northing | Longitude| Latitude
208 | TubberRoadd mn mmMmc U 360086 | 363268 | T p ®p | 54.4925
209 | LisbaneRoaddé oy tn n o 361468 | 358700 | mp ®p| 54.451
210 | RavaraRoadd dptm o0 342540 | 363399 | 1 p dT | 54.4989
211 | BallygowarRoadd n mmtn T U 344197 | 367572 | mp T | 54.5359
212 | ClatteringFord 344908 | 368371 | mp ®T | 54.5428
213 | TheDemesne 340409 | 359305 | mp Dy | 54.4627
214 | MoneyreaghRoadd p mTtp p U 340601 | 367825 | mp Py | 54.5392
215 | InishargyRoadd M1 TTM H U 360100.3| 364784.4| mp dp | 54.5061
216 MovillaRoadd Mo c tmn n 0 352174.5| 374855.1] 1tp dc | 54.5989
217 BallymiscawRoadd o o mo T 0 341097.2| 376056.1| 1 p ®y | 54.6129
218 UpperBallygelaghiRoadd mH tmy 0| 361175.1| 357625.9) 1 p ®p 54.4415
219 | BallykeelCottagesd m 1t n 0 341558.6| 376353.4| 1T p Py | 54.6155
220 CarrowdoreRoado oy mtn n 0 357396.4| 370817.6) mp ®p| 54.5611
221 | BallyeasborougRoadd mp mmMT 0 | 364243.9] 361404| 1 p ®n | 54.4744
222 | Blackstaf{ST) 360440 359445 mp ®p| 54.458
223 | NewcastleRoado py 1Tc c 0 339524.9| 347328.2| mp Py | 54.3554
224 DrumaroadDraperHill iChapeHiill 336825.4| 344679.8] mp ®y | 54.3324
225 | Parsonag&koadd MM 1 TTMH N1 0 361166.6| 3632029 1T p Pp | 54.4915
226 BallyraineyRoadd c pmc T 0 345535.7| 372141.2| mip ®T1 | 54.5765
227 | RingneilRoadd m 1t p 0 350132.9| 365844.3] Tt p P 54.5186
228 | KilcarnRoad 344926| 360391.2] T p ©T | 54.4712
229 | MossRoaddo TcmTy O 346117.8| 3627445/ mp ©T1 | 54.492
230 LisbarnetRoadd n T tp o 0 346622.2| 362973.2 TTp ®1 54.4939
231 | TullyhubbertRoadd T p Ty m0 342012.9| 365344.6| mp dy | 545165
232 BallyloneRoad 337643| 352724 mp ®y | 54.4044
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MapID | Name Easting | Northing | Longitude| Latitude
233 | BallycreehRoad 342541.1| 366281.4| 1 p ®T | 54.5248
234 Jackson€resend T Ty 0 342747.2| 359437.3] mp P71 | 54.4633
235 Jackson€resentd ot M n 0 342778.8| 359470.2 mp ®T1 | 54.4635
236 StationRoado Mpp mTMpP T U 344433.7| 360404.1) mp P71 | 54.4715
237 | MoneyreaghRoadd m o dprtmn m U | 341590.9| 366387.3| mp ®y | 54.526
238 | ComberRoaddo MmnHTTMAC U 349294.9| 362298.2| mp dc | 54.4871
239 CraigaruskfRoadd c c tc y 0 350772.6| 362664.2| 1 p dc | 54.4899
240 | KillinchyRoadd dpc tm n n 0 347184.8| 366640.4| 1 p ®T | 54.5267
241 | KirklandRoadd ¢ T M H U 351786| 355668.8] 1T p Pc | 54.4268
242 | MossRoadb o c Toy U 344204.4| 3633479 T1ip 71 54.498
243 BallyaltonRoadd H 1 TTH H 0 346960.3| 371980.1| mp ®T | 54.5747
244 PortaferryRoadd cdoc mmn n 0 351270.9| 371930.4| 1p dc | 54.5729
245 Ballybarne®Roado y n 1ty H 0 346237.6| 376310.3| mp ®T | 54.6137
246 | Gransha&Roadd H C TTH Y U 340716.6| 368874.7| 1 p Py | 54.5485
247 | BallydrainRoadd o dprtn o 0 348269.3| 367255.5| mp ®T1 | 545319
248 Jackson€resend mTtc 0 342720.2| 359420.8)] mp d71 | 54.4631
249 | DrumreaghRoadd dprtm M 0 346059.9| 362483.6| T p ®T | 54.4897
250 BallygowarRoadComberd m n H 1t m | 343544.1| 364427.1| 1tp ®71 | 54.5078
251 | InishargyRoadd H Tm N 0 359653.3| 364412.1| mp dp | 54.5029
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4.1.3.3. Emergencyischarges

Figure 4.11 shows all emergency discharges located within the Strangford Lough catchment area. Thes
emergency overflows are in connection with SPSs, CSOs and private sewage systems and their details can

seen in Table 4.7 (Source: NIEA Watanagement Unit, NI Water).
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Figured.11:Emergencyischargeswvithin the StrangfordLoughCatchmentArea.
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Table4.7: Detailson emergencydischargegSource NI Water, NIEAWater ManagementUnit).
MapID | Name Easting Northing | Longitude| Latitude | Function
252 Portaferry(1) SPS 350055.57| 373053.54| T p ®c | 54.5834| Foul
253 Kilclief2 ShoreSPS 359780.96| 345506.25| 1 p ®p | 54.3331 Foul
254 | LeathemSquareSPS 341622.1 373694 mp ®y | 54.5916| Foul
255 BallydugarRoadind EstSPS 348500.2| 343600.4| mp 1| 54.3194| Foul
256 LissaraCloseSPS 345351.3| 352357.3| Tp ®T 54.399| Foul
257 | OakdaleSPS 342892.8 363758| Tp DT 54.502| Foul
258 | Carson®ko0adSPS 343703.9| 364005.4| T1tp ®71 54.504| Foul
259 | StationLaneSPS 342963.9| 363762.9] Tp PT 54.502| Combined
260 | Granshd.aMonSPS 341439.8| 368958.4| mp Py | 54.5491| Foul
261 KillinchyRoadSPS 346190 368649 Tp DT 54.545| Foul
262 | TheOldMill RaceSPS 345297.8| 368694.6| mp T | 54.5456| Foul
263 KinedaleSPS 335694| 352808.4| mtp ® | 54.4057| Foul
264 | LimpeySPS 340585.6| 367683.7] mp Py | 54.5379| Foul
265 DarraghCrossNestSPS 343793.9] 3576934 mp ®T1 | 54.4473| Foul
266 | SpaSPS 337151 3488934 mp Py | 54.3701| Combined
267 LisburnRoadSPS 336265.7| 352769.3] mp P | 54.4052| Foul
268 | ChurchviewsPS 336230| 352681.8] 1t p Pph| 54.4044| Foul
269 | CooksCoveSPS 359858 362466 T p ®p | 54.4853| Combined
270 | RyanParkSPS 338394 370502 mp Py | 54.5638| Foul
271 | TealRocksSPS 350342 372865 mp ®c | 54.5816| Foul
272 | SunderlandParkSPS 348596 372620 mtp ©71 | 54.5799| Foul
273 | GlenfordWaySPS 348289.7| 374678.4 mp @71 | 54.5985| Foul
274 | BraesideSPS 347387.1) 374719.9] mp @71 | 54.5991| Foul
275 | Kilcliefl SPBallycottonSPS 359123.3| 3454994 mp ®p| 54.3333| Foul
276 RaholpVillageSPS 353536| 347463.9] T p ®c 54.3526| Combined
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MapID | Name Easting Northing | Longitude| Latitude | Function
277 | ArdenleeSPS 349927.3| 345655.4| mp ®c | 54.3375| Foul
278 | QuoileSPS 349504.8| 346270.5| mp @71 | 54.3431| Foul
279 MearneRoadSPS 349700.4| 346428.6| T p ®c | 54.3445| Foul
280 Racecours®oadSPS 348339.5| 343375.6 mp ®1 54.3175| Foul
281 IDBLands3 SPS 346776.3] 345935.9] mp @71 | 54.3409| Foul
282 | CumberRoadSPS 339557.4| 349482.7) mp Py | 54.3748| Foul
283 Drumanes¥illageSPS 339577.8 349067 mp Py 54.371| Foul
284 KerriesGlenSPS 349859 360951| mp dc| 54.4748| Foul
285 | AnnsfieldSPS 351945 352353 mp PcC 54.397| Foul
286 | OaklandParraghCrossSPS 344973.1| 3582734 mp ®T1 | 54.4522| Foul
287 DarraghCross3 SPS 345209.8| 358742.9| mp 71| 54.4563| Foul
288 DarraghCrossl SPS 344926.1| 358161.5| mp @71 | 54.4512| Foul
289 | OrchardAnnahiltSPS 329735.5| 356211.5| mc ®n| 54.4378| Foul
290 | MeadowvaleSPS 343454.9 363474 T1p @71 54.4993| Foul
291 LoughsiddriveSPS 337013 352268 mp Py | 54.4005| Foul
292 | TheLinksSPS 358858 349307| mp ®p | 54.3675| Combined
293 LisleenSPS 340475.4 368800 mp @y | 54.5479| Foul
294 LynnehursDriveSPS 344615 369332 mp &1 | 54.5516| Foul
295 | GlencroftSPS 344503 369352| mp 1| 54.5518| Foul
296 HillsideParkSPS 345831 369106 mtp ©T1 | 54.5492| Foul
297 | GlenParkSPS 344561 368906 mtp ©T1 | 54.5477| Foul
298 CarnesuréManorSPS 345794.6| 368612.9] mp T | 54.5448| Foul
299 CarnesurderraceSPS 345531 368940 mp ©T | 54.5478| Foul
300 | Annabhilt(1)SPS 330332 357583| mp ®p| 54.4499| Foul
301 KillinchyStreetSPS 345940 369137 mp ©71 | 54.5494| Foul
302 DarraghCros2 SPS 345158.9| 358270.8) mp 71| 54.4521| Foul
303 RaholpSPS 353409.6| 347497.9] mp PcC 54.353| Unknown
304 | CathedraViewSPS 348537.7| 343761.3] mp 71| 54.3209| Foul
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MapID | Name Easting Northing | Longitude| Latitude | Function

305 | ThornleighSPS 349960 365793 mp ®c | 54.5182| Foul
306 | LisbarnetSPS 348542.7) 3651245 T1p 71 54.5126| Foul
307 | PoundburnCSO 329524.3| 354978.9| 1 c ®n| 54.4268| Combined
308 | O'HaganConstructior_td 352480 352000 1 p dc | 54.3937| PrivateSewage Emergencyverflow
309 EastonvilleTraderd.td 349570 346370 T p ®c 54.344| PrivateSewage Emergencyverflow
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4.1.4. Industrial Discharges

Figure 4.12 shows the industrial discharges within the Strangford Lough catchment area accounted for during
iKS RS&aimolaSR lFaaSaayvySyido ' fFrNBSmaoOlf{S ONRaanN
Sources. In total there are 15 industriaécharges and all are located around the shores of the lough. Details

on these industrial discharges can be seen in Table 4.8.
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Figure 4.12: All industrial discharges within the Strangford Lough Catchment Area (Source: NIEA Water Management
Unit).
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Table4.8: Detailson industrial dischargeswvith the Strangfordlough CatchmentArea(Source NIEAWater ManagementUnit).

2 AQUAFACT

MapID | Station | FileRef | Company Easting| Northing | Longitude| Latitude | Industry
310 62164| TC80/03 | TheNationalTrust(NI)Region 355270| 369540| mp ®p | 54.5503| PrivateSewage Unspecified
311 60919| TC75/89 | AlanDunlopLtd 350800 363100 T1p P 54.4938| PrivateSewage Unspecified
312 60935| TC33/94 | Environment® HeritageService 359600| 360400 mp ®p | 54.4669| Herbicides
313 60937| TC84/97 | RoyLyttleLimited 350720 372680| mp ®c | 54.5798| FoodProcessingUnspecified
314 60937| TC84/97 | RoyLyttleLimited 350720] 372680 mp Pc | 54.5798| FoodProcessingUnspecified
315 60937| TC84/97 | RoyLyttleLimited 350720 372680 mp ®c | 54.5798| FoodProcessingUnspecified
316 60942| TC109/97| RJ MFarms 348400 370500 mp ®T1 | 54.5609| FoodProcessingUnspecified
317 60943| TC108/97| SparkyPac 348300 370600 mp ®T1 | 54.5619| FoodProcessingUnspecified
318 60944 | TC39/94 | TheWildfowlandWetlandsTrust | 349200 367300 1tp ®c | 54.532| PrivateSewage Unspecified
319 60945| TC145/88| CuanSeaFisheried.td 352700| 362600 T p ®c | 54.4888| FoodProcessingShellFishery
320 61816| TC14/99 | Unknown 359000, 356100 mp ®p | 54.4285| FoodProcessingShellFishery
321 62783| TC296/05| DownCruisingClub 352350| 362800| mp Pc | 54.4907| PrivateSewage Unspecified
322 63688| TC206/07| LaingO'Rouke 348630 370520 mp ®T1 | 54.5611| SiteDrainage Unspecified
323 64325| TC100/09| Unknown 352680 362280 mp Pc | 54.4859| PrivateSewage Unspecified
324 64339| TC68/08 | QueendJniversityBelfast 359280 350790 mp ®p | 54.3807| SiteDrainage Unspecified
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4.1.5. LanduseDischarges

Figure 4.13 shows the Corine land use within the Strangford Lough catchment area. Figure 3.15 (page 50) shoy

all rivers/streams within the catchment area.

Within the catchment area, landuse @ominated by pastures (601.4Km66.8%), followed by complex
cultivation patterns (142.5kf 15.8%) and agriculture/natural vegetation (37.68kd.2%) (See Figure 4.14).
C2NBAGNE 002yATSNRdzAS ONRIRmTE SI FSR | yaR7.3vmd).BnSt®Rad, Y I
agriculturalactivitiesd y' 2 y 1t A &tatkelaht, paStiRes complexcultivation patternsand agriculture/natural

vegetation) comprise 90.2% (812.14%rof the landuse in the area.
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Figure4.13:Corineland usewithin the StrangfordLoughCatchmentArea(Source TheloughsAgency).
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Figure4.14:Breakdownof landusewithin the StrangfordLoughCatchmentArea.

Datafrom the Departmentof Agricultureand RuralDevelopment-armCensu2009(DARD2009)canbe seen
in Table 4.9 below. Figures 4.1ib4.22 showhematicmaps for each cagory inTable 4.9. Ishould be noted
that the values given are for the entire SOA, not just the area within the catchment area, this is of particular
importance in relation to Ballyward as it contains the highest numbers for a number of the paramsterssgid

but only 2.5% of the area lies within the catchment area.

There are no farms or agricultural activity in the following areas: Ballynahinch East (Down), Ballymote (Down)
l dzRf S&eQa ! ONI 0526y 03z ¢dzZ f &(Odstedéagt), Enler (CastietedgNDurgidhald
(Castlereagh), Whitespots (Ards), Scrabo (Ards), Movilla (Ards), Gregstown (Ards), Donaghadee South (Ard
Clandeboye (North Down), Stormont (Belfast) and Cherryvalley (Belfast).

Numbers of farms within theatchment area ranged from 5 in Holywood Priory (North Down), Cultra (North
Down), Killyleagh (Down) and Comber North (Ards) to 219 in Ballyward (Banbridge). The total area farme
within the catchment area varied from 148ha in Cultra (North Down) to 7,585#Ballyward (Banbridge).The

total crops farmed within the catchment area varied from 7ha in Ballymaglave(Down) to 1,476 in
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Ballymacbrennan (Lisburn). Total grass and rough grazing areas within the catchment area ranged from 29ha

Comber North (Ards) to 7,359ha in Ballyward (Banbridge).

The total number of cattle within the catchment area ranged from 0 in Comber East (Ards) to 11,007 in Ballywarc
(Banbridge). The total number of sheep within the catchment area ranged from 0 ir Bpgogel (Castlereagh)
YR . NI}RaKlIgQa . NIS 6! NRav (G2 uwunXdym Ay . Fffegl NR

Numbers of pigs within the catchment area ranged from 0 in Holywood Priory (North Down), Saintfield (Down),
Crossgar (Down), Cathedral (Down), Ardglass (Down), CaaglwréCastlereagh), Lisbane (Ards), Killinchy
(Ards), Glen (Ards), Donaghadee North (Ards), Comber West (Ards), Comber North (Ards), CorihetsiEast

. NI Ra K gA@s), Loughividv (Northown)and Conlig (NortiDown)to 11,636 in PortaferryArds).

Poultry is only farmed in 15 of the SOAs: Strangford (Down), Seaforde (Down), Ballyward (Banbridge
Ballyrainey (Ards), Ballymacbrennan (Lisburn), Saintfield (Down), Kilmore (Down), Kilough (Down), Moneyreac
(Castlereagh), Kircubbin (Ards), Killinch\RAro = 52y 3KF RSS b2NIK o! NRavz |/

(Ards) and Ballygowan (Ards). Within these 15 SOAs, poultry numbers ranged from 1,000 in Strangforc
FfteNFAYySes a2y SeNBl3IK YR . NIRaAKIgQa . Nr¥S G2 wmH

With regards to the SOAs boardering the lough (i.e. Portaferry, Kircubbin, Ballywalter, Carro@degsiown,
Central Ards, Scrabo, Comber East, Lisbane, Killinchy, Derryboy, Killyleagh, Crossgar, Quoile and Strangforc
of them are urban areas and do notroaout any agricultural activity (Gregstown, Central Ards and Scrabo).
The number of farms around the lough ranged from <10 5 (Killyleagh [5] and Comber East [6]) to

>90 (Derryboy [99] and Carrowdore [93]) and the area farmed ranged from <250ha (Killiji€8ha] and
Comber Eag225ha])to >4,000haCarrowdorg4,561ha) and Strangfoid,144ha]). Totatropsrangedfrom

<50ha (Killyleagh [16ha] and Quoile [47ha]) to >700ha (Kircubbin [726ha]) and total grass and rough grazin
ranged from <150ha (Combern& [31ha] and Killyleagh [132ha]) to >3,500ha (Carrowdore [3,745ha] and
Strangford[3,560]). Numbersof cattle rangedfrom <250 (ComberEast[0] and Killyleagh[244]) to >9,000
(Carrowdord9,727]).Numbersof sheeprangedfrom <250(Killyleagh29], ComberEast[135], Quoile[229])

to >10,000(Carrowdorg11,684].Numbersof pigs rangedrom <1,00QLisbandg0], ComberEast0], Killinchy

[0], Crossgar [0], Killyleagh [1], Strangford [13], Quoile [106], Kircubbin [27], Carrowdore [19] and Ballywaltel
[15]) to >9,000 (Portaferry11,636]and Derryboy [9,093])Poultrywas only found in 4 of th8OAs boardering

the lough and numbers ranged from <10,000 (Strangford [1,000] and Killinchy [9,000]) to >EDdvédwvdore
[50,000] and Kircubbif60,000]).
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Table4.9: Farmcensudatafor all SOAswithin the StrangfordLoughCatchmentArea(Source DARD 2009).
SOA No.Farms| AreaFarmed(ha) | TotalCrops(ha) | TotalGrass& RoughGrazingha) | Cattle | Sheep Pigs Poultry ('000s)
Ballynahincteast 0 0 0 0 0 0 0 0
HolywoodPriory 5 233 28 196 443 0 0 0
Cultra 5 148 14 133 48 38 19 0
Craigavad 18 1022 132 877 2551 32 78 0
Strangford 83 4144 477 3560 8469 4402 13 1
Seaforde 116 4641 807 3624 7100 10410 19 4
Killyleagh 5 163 16 132 244 29 1 0
Dunmore 113 3525 84 3401 5155 14915 728 0
Ballymote 0 0 0 0 0 0 0 0
Audley'sAcre 0 0 0 0 0 0 0 0
UpperBraniel 6 170 8 160 311 0 10 0
Tullycarnet 0 0 0 0 0 0 0 0
Graham'sBridge 0 0 0 0 0 0 0 0
Enler 0 0 0 0 0 0 0 0
Ballyward 219 7554 129 7359 11007 | 24981 2610 32
CentralArds 0 0 0 0 0 0 0 0
Ballyrainey 11 657 394 248 398 962 46 1
Ballymacbrennan 131 5639 1470 3992 8301 6808 5682 126
Saintfield 36 1366 65 1207 2688 2035 0 19
Quoile 12 622 47 488 598 229 106 0
Kilmore 127 5101 363 3803 8364 4676 1270 63
Killough 84 4939 782 4117 7873 12786 3991 33
Drumaness 75 2312 37 2257 4404 2918 7 0
Derryboy 99 3933 461 3377 6405 9026 9093 0
Dromara 113 4142 105 4019 7654 13364 1190 0
JN108¢ 105
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SOA No.Farms| AreaFarmed(ha) | TotalCrops(ha) | Total Grass& RoughGrazingha) | Cattle | Sheep Pigs Poultry ("000s)
Crossgar 50 2485 115 2337 4131 3208 0 0
Cathedral 6 314 159 149 83 371 0 0
Ballymaglave 6 172 7 164 364 22 1000 0
Ardglass 56 2913 783 2070 5402 2462 0 0
Moneyreagh 51 2310 284 2006 5024 1123 847 1
Dundonald 0 0 0 0 0 0 0 0
Carrowreagh 7 2103 148 1316 968 1977 0 0
Ballyhanwood 13 651 113 534 1332 2105 8 0
Whitespots 0 0 0 0 0 0 0 0
Scrabo 0 0 0 0 0 0 0 0
Portavogie 41 1834 172 1652 5064 575 852 0
Portaferry 42 2532 683 1773 4937 1704 11636 0
Movilla 0 0 0 0 0 0 0 0
Millisle 32 1172 182 987 2395 299 4 0
Loughries 36 1386 212 1162 2886 1521 1 0
Lisbane 79 2979 692 2249 4065 6620 0 0
Kircubbin 86 3777 726 2995 8184 2147 27 60
Killinchy 64 3306 690 2534 4333 7808 0 9
Gregstown 0 0 0 0 0 0 0 0
Glen 7 235 28 206 463 855 0 0
Donaghade&outh 0 0 0 0 0 0 0 0
Donaghadedorth 22 916 136 718 1716 456 0 6
CombeMWest 11 348 189 159 455 663 0 0
CombeNorth 5 299 265 29 34 30 0 0
ComberEast 6 225 194 31 0 135 0 0
Carrowdore 93 4561 698 3745 9727 11684 19 50
Bradshaw'8rae 10 725 129 594 1658 0 0 1
Ballywalter 38 2043 408 1485 4802 2211 15 0
JN108¢ 106
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SOA No.Farms| AreaFarmed(ha) | TotalCrops(ha) | TotalGrass& RoughGrazingha) | Cattle | Sheep Pigs Poultry ("000s)
Ballygowan 43 1199 28 1142 2438 654 616 5
Loughview 9 229 58 166 782 39 0 0
Conlig 11 527 124 392 1174 714 0 0
Clandeboye 0 0 0 0 0 0 0 0
Hillsborough 43 1917 341 1556 4160 352 1580 0
Stormont 0 0 0 0 0 0 0 0
Cherryvalley 0 0 0 0 0 0 0 0
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Figure4.15:Numberof farmswithin the StrangfordLoughCatchmentArea(Source DARD2009).
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Figured.16:Areafarmed (ha)within the StrangfordLoughCatchmentArea(Source DARD 2009).
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Figured.17:Total cropswithin the StrangfordLoughCatchmentArea(Source DARD2009).
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Figure4.18:Total grassand roughgrazingwithin the StrangfordLoughCatchmentArea(Source DARD 2009).
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Figure4.19:Cattlewithin the StrangfordLoughCatchmentArea(Source DARD2009).
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Figure4.20:Sheepwithin the StrangfordLoughCatchmentArea(Source DARD2009).
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Figure4.21:Pigswithin the StrangfordLoughCatchmentArea(Source DARD2009).
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Figured.22:Poultry within the StrangfordLoughCatchmentArea(Source DARD2009).

A number of studies have reported a strong association between intensive livestock farming areas and faecal

indicator concentrationsof microorganismsin streamsand coastalwaters due to NXzy tir@ni ritanure,
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especiallyduringhighflow conditions both from pointandy 2 y 1t Isiukefiicontamination(e.g.Crowther
etal.,2002).

The Control of Pollution (Silage, Slurry and Agricultural Fuel Oil; SSAFO) Regulations, which came into effect
Northern Ireland on the Z1July 2003 are designed to stop water pollution from agriculture. The purpose of
these regulations are to minimise the risk of water pollution from silage, slurry and agricultural fuel oils by
setting minimum standards for theastruction and maintenance of structures used to store theabstances

and improve the environment for rural communities in Northern Ireland.

The Nitrates Action Programme (NAP) Regulations (NI) 2006 was introduc&damuary 2007 to improve the
useof nutrients on farms and as a result improve water quality. While this Directive does not legislate for faecal
coliform contamination, they do place restrictions on manure spreading. Farmers can spread manure betweer
15t February and the 15October eah year, weather and ground conditions permitting:

1 50m?/hais permitted on a singleapplicationandno further applicationfor 3 weeks;

1 Cropnitrogenrequirementsmustbetakeninto consideratiorwhenthe manureis spread;

9 Thefarm nitrogenloadingmustnot exceedl70kg/halyr or 250kg/ha/yr for a derogatedfarm;

91 Themanuremustbe spreadl0mbackfrom waterways(exceptfor anumberof exceptions)and

1 Manuremustbe spreadin auniform manner.

In 2006, NIEA carried out an assessment ofrthierobiological inputs into Strangford Lough. Faecal coliform
levels were analysed from six locations which can be seen in Figure 4.23. Water samples were collected i
January, July and October of 2006 and the results can be seen in Table 4.10 and ltyrapFRicare 4.24. It can

be seen that the Ganaway Burn contributed the highest levels of faecal coliforms (12,515 total cfu/100ml; 4,172
average cfu/100ml), followed by the Comber River (10,600 total cfu/100ml; 3,533 average cfu/100ml), the Glen
Burn (9460 total cfu/100ml; 3,153 average cfu/100ml), the Cunning Burn (9,100 total cfu/100ml; 3,033 average
cfu/100ml), the Blackwater (5,280 total cfu/100ml; 1,760 average cfu/100ml) and finally the Blackstaff (2,640
total cfu/100ml; 880 average cfu/100ml).

The highest levels in July entered through the Glen Burn River (7,400 cfu/100ml), followed by the Comber Rive
(6,000) with the lowest levels from the Blackstaff River (330 cfu/100ml). The highest levels in October enterec
throughthe GanawayBurnRiver(10000cfu/100ml),followed by the ComberRiver(4,200cfu/100ml) with the

lowest levels enteringhrough theCunning BurrRiver andhe Blackwater River (700 cfu/100ml). The highest
levelsin Januaryenteredthroughthe CunningBurnRiver(2,600cfu/100ml),followed by the Blackstaff (1,010

cfu/100ml) with the lowest levels from the Ganaway Burn River (15 cfu/100ml).
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The highest levels of faecal coliforms entered the system in July (26,230 total cfu/100ml; 4,372 average
cfu/100ml), followed by October (18,100 total cfu/100ml; 3,017 average cfu/100ml) and the lowest levels in

January (5,265 total cfu/100ml; 878 average cfu/100ml) as would be expected given the restrictions on manure

spreading in the winter months.

While details onlivestock numbers within each of these river catchments is unavailable, an indication of
livestock numbers can be estimated from the SOA figures. The Blackstaff River had the lowest faecal coliforr

load in 2006 and lowest livestock numbers, while all ashead much higher faecal coliform loads and livestock
numbers.

Figure4.23:NIEAfaecalcoliform samplingsites2006(Source NIEA).
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Table4.10:NIEAfaecalcoliform results2006(SourceNIEA).
Station 31/01/2006 | 20/7/2006 | 23/10/2006 Total Average
Blackstaff 1010 330 1300 2640 880
GlenBurn 860 7400 1200 9460 3153
CunningBurn 2600 5800 700 9100 3033
CombemRiver 400 6000 4200 10600 3533
Blackwater@ Ardmillan 380 4200 700 5280 1760
GanawayBurn 15 2500 10000 12515 4172
Total 5265 26230 18100 T T
Average 878 4372 3017 Tt Tt
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Figure4.24:Faecakoliform resultsfrom 3 samplingperiodsin 2006(Source NIEA).

4.1.6. OtherPollution Sources

4.1.6.1. Shipping

Operationalwaste from vessels,f not properly managed,can end up in the seawhere the potential for

contaminationor pollution occurs. Wastesgeneratedor landedin ports and harbourscanbe broadlydivided
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into a) operational anddomestic waste fronships andoats, b)wastefrom commercialcargo activities and)

wastes generated from maintenance activities and associated maritime industry activities.

MarpoP Annex VRSTFAY S&a aSgl3S da GRNIAYIF3IS FTNRBY YSRAOI
animalsandotherwa i S 6+ 6 SNBA 6KSY YAESR 6AGK asSglt3asS 61 aias
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 sewagsrient plant, a sewage comminuting and
disinfecting system or a sewage holding tank. Within 3 miles of shore, Annex IV rafaireswage discharges

be treated by a certified Marine Sanitation Device (MSD) prior to discharge into the ocean. Sewhgeydssc
made between 3 and 12 miles of shore must be treated by no less than maceration and chlorination and sewag
discharged greater than 12 miles from shore are unrestricted. Annex IV also established certain sewag

reception facility standards and respsibilities for ports and contracting parties.

{KAL) 486138 2NAIAYI (0832 FTNRY 6 GSNRNOo2NYyS KdzYty 6t
dishes, laundries, showers, toilets and medical facilities. However, as waste enters theeirghment from

many sources, it makes the identification of specific impacts from ship/boat waste very difficult. It is widely
recognised that the majority of pollution entering the marine environment comes from land based sources and
atmospheric inputgrom 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 4.25 shows all boat facilities and actigitia Strangford Lough. Strangford Lough does not have a
commercial port. A ferry service does operate between Portaferry and Strangford crossing the Strangford
bl NNRgad LG 2LISNI GS& &SI NUNRBdzyR 6AGK | LILING Balingl G S
clubs in the lough and 12 mooring/anchorage sites (SLLP, 2011b). Strangford Lough Yacht Club (Whiterock)
the largest club. Boats at these clubs range from dinghies to large cruisers. Competitive sailing takes plac
throughout the summer an@nnual regattas and other events are held. Portaferry Marina can accommodate

up to 50 vesselsTheWy 2t@& Bl Befth@can only accommodateboats <6m and many are let seasonallyto

8 Marpol is the International Conventidior the Prevention of Pollution from Ships, 19@8 modified bythe
Protocol of 1978. It is short for Marine Pollution.

9 AnnexlV of Marpolis concernedwith preventingmarinepollution from shipssewage.
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local boat owners. There ate LILINR EA Y 1Sf & mMu WFAYISNI 6SNIKEAQ NBaA
with electricity. Figure 4.26 shows the major yacht mooring dfeaighin the lough (Robertst al.,2004c).

While data on sewage discharge levels from shipping activitiégamgford Lough are not available, itighly

likely that discharging does occur within the lough. The effect is likely to be the greatest in enclosed areas ant
shallow waterwith little or no tidalflow in the summerand autumn whentemperatures areat their highest,
coinciding with the peak of the boating season. However, it is also likely that these levels are very low compare
gAGK flFyRmolraSR RAAOKI NBSao®

0 This is based on data obtained from 2000 and the numbers represent only yacht owners with an expressed interest in

regattas. Based on Strangford Lough Management Committee (2001) Report.
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Figure 4.25: Location of all boating faciliseand activities in Strangford Lough (Sourgevw.nimap.net; SLLP,
2011b).
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Figure4.26:Major yachtmooring areasin StrangfordLough.
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4.1.6.2. Birds

It is important to document the bird populations in the Strangford Lough area as bird faeces are rich in faecal
bacteria (Oshira & Fujioka, 1995) and have been shown to be a source of faecal contamination in the marine
environment (Jonest al. 1978; Standdgeet al.1979; Levesquet al.1993, Alderisio & DelLuca 1999, Levesque

et al. 2000, Ishiet al.2007).

Figure 4.27a shows the locations of the Strangford Lough Special Protection Areas (SPA) and Ramsar Site
Figure4.27bshowsthe 6 NatureReserve (NR)(North StrangfordLoughNR,TheDornNR,QuoilePondageNR,
Granagh Bay NR, Cloghy Rocks NR and Killard NR) and 1 marine nature reserve which is Strangford Lough.
Strangford Lough SPA (Site Code: UK9020111) and the Strangford Lough SitanEsite Code: 7UK116)
encompass the entire lough. There are 7 species of international importance found within Strangford Lough
{t! kwlkYalN aAdSY tA3IKGnoSttASR . NByd 322aS oYSty
knot (meanof 6,572individuals betweer2004/05and2008/09),shelduckmeanof 4,666individuals between
Hannnknp FYR HAanykndpoI 02YY2y NBRAKIFIY]l] oYSIy 27F n.
tailed godwit (mean of 556 individuals between 2004/05 and 2008/®Bhoper swan (mean of 272 individuals
between 2004/05 and 2008/09) and mute swan (mean of 148 individuals between 2004/05 and 2008/09)
(Calbradeet al., 2010). In addition, there are numerous other species of national importamesent within
StrangfordLough (e.g. wigeon (2,503), gadwall (75), Eurasian teal (1,882), mallard (1,834), (did&il
shoveler(109), scaup(53), eider (547),goldeneye(170),NB R 11 6 Ndelgange§a81), little

grebe(77),3 NB | {i ngbeld$145), SRRnorant(431),greyheron (107),0ystercatcher(8,536) ringer plover

(315), goldenplover (8,241),grey plover (141), northern lapwing (5,337),dunlin (4,865),0 I NJt (gbdwif S R
(1,121)curlew(1,632) greenshank89)andturnstone(397)(Calbradest al., 2010).

Strangfod Lough routinely surveyed by the British Trust for Ornithology (BTO) (Through the WeBS [Wetland
Bird Survey] Project). Table 4.11 shows the most recent results from the wetland bird surveys that are carriec

out each year.

Table 4.11: Total number of waterbirds in Strangford Lough between 2004/05 and 2008/09 (Source: Caldratie
2010)

SiteName 2004/05 | 2005/06 | 2006/07 | 2007/08 | 2008/09 | Mean
StrangfordLough | 78,452 83,314 74,420 87,104 | 81,364 | 80,931
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Bird populations in the Strangford area are typically higher in early winter and late spring due to migratory
events and they are typically higher in mid winter than spring and summer as thé@ldctlRa (G Sy R {2
sitein the summermonthsto breed. Therefore,it is highlyprobablethat the contribution madeby wildfowl to
pollution levels inStrangford Lough is higher in ti@nter months. However, iis highly likely that theskevels
areRg o6KSYy O2YLI NBR gA0GK flyRmolaSR RAAOKFINBSa®

4.1.6.3. Pollutionincidences

In 2009, there were 143 substantiated water pollution incidents in the Strangford catchment area (NIEA, 2009)
Eleven werdrom industrial source, 13 frofarm sources, 71 wersourced fromNIWaterLtd, 27 from domestic
sources, 1 from transport sources and 20 from other sources. Twelve of the incidents were agricultural in nature
90 were sewage related, 18 were oil related, 3 were non agricultural waste dischdrgess due to breach of
consent and 19 were classified as others. The casuse of the incidents ranged from deliberate dumping (4),
breach of consent (4), an accident/emergency (22), equipment failure (44), inadequate equipment (9),
neglilgence (7), poor work practice (21), theather (10), unknown causes (18) and other causes (4). Of the
143 incidents, 107 were of low severity and 36 were of medium severity. The locations of these incidents were

unavailable.

4.2. ShorelineSurveyReport

Theaim of this shoreline survewas toidentify/confirm and mark allischarges, pollutiosources, waterways
andmarinas alonghe shoreline AR S & | mm@viewd &l river/streamdischargesslipways/piersand outfall
pipes was carried out using aerial photographs, admiralty charts andlap8iqg maps accessed through

www.nimap.net Figures 4.28, 4.29, 4.30 and 4.31 show maps detailing the findings of this assessment. A

number of these locations were groundtruthed and photographed in the field o2@feApril 2011. Giverthe
a0FtS 2F {iUNYy3IF2NR [2dzAKZ (G(KS aK2NBfAYyS ada2NBSe ¢
5N al N] /2aGS8$tf28 FyR DFENE wWAR3IS o6!v!IICl/¢cod ! ff
totheR. Qa LI 2GG4SNJ IyR | aStSOGA2y 2F (GKSaS ¢gSNB yli
new features not previously identified were photographed and a GPS reading taken. Figure 4.32 shows the trac
log of the boat and the locations where plographs were taken from. 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 their numbers.

Please note that the numbering used for the featui@sntified during the shoreline survey differs from that

used during the desk basedassessmentAll were combinedand NB 1ty dzY'id & INg&& order for the
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summarymapsshownin Sectiord.3Locationof Sources.
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Figure 4.28: Locationsof rivers/streams/runoff/drainage channelsidentified from www.nimaps.net and Admiralty

Charts.
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Figure4.29:Locationsof dischargepipes/outfalls identified from www.nimaps.netand Admiralty Charts.
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Figure4.30: Locationsof possibledischargepipes/outfalls identified from www.nimaps.net and Admiralty
Charts.
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Figured.31:Locationsof boat accesdacilities identified from www.nimaps.netand Admiralty Charts.
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Figure4.32:Tracklog of the surveyboat andlocationsof photo sites.

Figure4.33showsthe locations ofthe dischargepipes/outfalls locatedluringthe shoreline surveyin total, 45

were identified in the field. Figures 4.34 to 4.36 show images of these outfall/discharge locations.
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Figure4.33:Discharges/Outfalldocatedduring the shorelinesurvey.
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Figure 4.34:
Discharges/ Outfalls
located during the
shoreline survey.
Refer to Figure 4.32

for site locations.
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20 - 22 Figure 4.35: Discharges/ Outfalls located
during the shoreline survey. Refer tBigure

4.32 for site locations.
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Figure 4.36:
Discharges/
Outfalls located
during the
shoreline
survey.Referto
Figure 4.32 for

site locations.
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Figure 4.37 shows the locations of the rivers/streams/runoff/drainage channels located during the shoreline

survey. In total, 4 were identified in the field. Figure 4.38 show images of these sites.

Reversisireamsiunoffidralnage
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Figure 4.37: Rivers/Streams/ Runoff/Drainage Channels located during the shoreline survey.
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Figure 4.38:
Rivers/streams/runoff/drainag
e channels located during the
shoreline survey. Refer to

Figure 4.36 for site locations.
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Figure4.39 shows the locations of the piers, quays, jetties, marinas, landing stages, moorings and slipways
located during the shoreline survey. In total, 80 were identified in the field. Figures 4.40 to 4.44 show images

of these sites.
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Figure 4.39: Pier/Quay/Jetty/MarinaSlipway/Berths /Pontoons located during the shoreline survey.
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Figure 4.40:
Piers/Jetties/slipways

located during the

shoreline survey.
Refer to Figure 4.38

for site locations.

g AQUAFACT  IN208t 138



SanitarySurveyand SamplingPlanfor Strangford_ough FoodStandardsAgencyin Northernlreland
September2011

139

é N.}LE’AI:'MF JN108¢



SanitarySurveyand SamplingPlanfor StrangfordLough FoodStandardAgencyin Northernlreland

September2011
Figure 4.41: Piers/Jetties/slipways
located during the shoreline survey.
Refer to Figure 4.38 for sitéocations.
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Figure — 4.42:
Piers/Jetties/slip

ways located
during the
shoreline survey.
Refer to Figure
4.38 for site

locations.
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Figure 4.43: Piers/Jetties/slipways
located during the shoreline survey.

Refer toFigure 4.38 for sitelocations.
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Figure 4.44: Piers/Jetties/slipways
located during the shoreline survey.

Refer to Figure 4.38 for sitdocations.

4.3. Locationsof Sources

CA3Idz2NBE nodnp akKz2ga [ttt ol GSNO2dzNESa RAAOKINHAAY3A Ay
details for this map. Figure 4.46 shows all WWTWs (Waste Water Treatment Works) and continuous discharge
disOKF NBAY3 Ayid2 {GNIYy3IF2NR [2dAK FyR ¢+ofS nomo L
shows all intermittent discharges discharging into Strangford Lough. As data on a large number of discharge
identified from the shoreline survey araerial photography and mapping were unavailable all of these

discharges were assumed to be intermittent and it is these discharges that are shown in Figure 4.47. Table 4.1
LINE A RSa ONRAATMNBTFSNBYOSR RSGFAf & Waldveddwd aatEeptia dn
GFyla RAAOKINBAY3 Ayd2 {dGNIy3IF2NR [2dAK yR AdlGa

referenced details for these maps. Figures 4.50 and 4.51 show all emergency and industrial discharge

dischargingintd G NI y3IF2NR [ 2dzZ3K YR ¢l 6fSa ndmc FYyR nomT
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Figure4.45:Locationof all watercoursesdischargingnto StrangfordLough.
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Table4.12:/ NP & & t NBabl&ioiBigl@S48 Watercourses.

Number | Item Longitude| Latitude | Easting | Northing
1 Spring mp ®p| 54.3431| 361346.4| 346667.2
2 CarrstowrBurn Tp ®p| 54.354| 360612.9| 347864.4
3 Stream/Runoff ip ®p | 54.3636| 360445.8| 348918.1
4 Stream/Runoff TTp ®p| 54.371| 359891.9| 349723
5 Stream/Runoff ip ®p | 54.3867| 358631.1| 351438.3
6 Stream/Runoff mp ®p| 54.3876] 358593| 351530.1
7 Stream/Runoff mip ®p | 54.3888| 358551.8| 351659.5
8 Stream/Runoff mp ®p| 54.3899| 358496.5| 351783.8
9 Stream/Runoff mp ®p| 54.3907| 358390.1| 351870.1
10 Stream mp ®p| 54.414| 357390.6| 354429.3
11 River/Stream TTp ®p | 544245 358061| 355627.4
12 River/Stream TTp ®p | 54.4283| 359066.2| 356080.8
13 Stream TTp ®p | 54.4272| 359224.3| 355966.9
14 Stream TTp ®p | 54.4269| 359258.6| 355932.6
15 Stream mp ®p| 54.4252| 359704.3| 355759.3
16 Stream TTp ®p 54.4252| 359714.2| 355763.2
17 Stream mp ®p| 54.4309| 359922.6| 356405.6
18 Stream Tp ®p| 54.431| 359950.4| 356412.4
19 Stream mp ®p| 54.4323| 360000.1| 356560.1
20 River/Stream mp ®p| 54.433| 360072.9| 356638.9
21 River/Stream mTp ®p| 54.434| 360061.3| 356756.9
22 River/Stream TTp ®p | 54.4394| 360011.3| 357347.5
23 River/Stream mip ®p| 54.4517| 360053| 358724
24 BlackstafRiver mp ®p| 54.4545| 360246.6| 359047
25 Stream TTp ®p | 54.4599| 359789.2| 359630.6
26 Stream mp ®p| 54.4678| 359870.1| 360511.8
27 Stream mp ®p| 54.471] 359953.9| 360866.1
28 Stream mp ®p| 54.4736| 359721.6| 361155.8
29 River/Stream TTp ®p | 54.4791| 360030.8| 361771.5
30 Stream TTp ®p | 54.4828| 360097.5| 362186.1
31 Stream TTp ®p | 54.4854| 360162.2| 362482
32 River/Stream ip ®p| 54.4889| 359625.9| 362859.2
33 Stream mp ®p| 54.4959| 359411.5| 363624.9
34 Stream Tp ®p| 54.502| 359012.4| 364290.4
35 Stream mp ®p| 54.502| 359012.7| 364292.4
36 Stream TTp ®p | 54.5146| 358617.4| 365680.7
37 Stream mp ®p| 54.5183| 358670.2| 366092.8
38 Stream mp ®p| 54.5202| 358480.6| 366299.8
39 River/Stream mp ®p| 54.5331| 357911.1| 367721
40 River/Stream mp ®p | 54.5335| 357891.4| 367757.8
41 Stream mp ®p| 545362 357386| 368041.7
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Number | Item Longitude| Latitude | Easting | Northing
42 Stream mp ®p| 54.5362| 357356.4| 368042.5
43 Stream mp ®p| 54.5335| 357250.5| 367745.2
44 Stream mp ®p 54.5341| 357129.5| 367797.5
45 Stream mp ®p| 54.5341| 357113.6| 367802.4
46 Stream TTp ®p | 54.5334| 357089.9| 367724.1
47 Stream TTp ®p | 54.5324| 356839.2| 367600.1
48 Stream mp ®p| 54.5323| 356733.4| 367589.8
49 Stream TTp ®p | 54.5369| 356243.5| 368086.1
50 GlenBurn mp ®p| 545439 355739| 368842.9
51 Stream TTp ®p | 54.5488| 355590.9| 369387
52 Stream mp ®p| 54.5487| 355552| 369380.4
53 Stream TTp @c | 54.5502| 354934.4| 369526
54 Stream TTp ®c | 545503 354934| 369526.9
55 Stream TTp ®c | 54.5585| 354385.8| 370431.7
56 Stream TTp @c | 54.5595| 353983.9| 370528.3
57 Stream mp ®c| 545601 353622.4| 370584.1
58 CunningBurn TTp ®c | 545609, 353354| 370654.5
59 Stream mp ®c| 54.565| 352689.1| 371099
60 Stream TTp ®c | 54.5657| 352402.2| 371157.4
61 Stream mp ®c| 545674 352086.9| 371337.4
62 Stream Ttp ®c | 545719, 351483| 371827.4
63 Stream TTp ®c | 54.5736| 351115.6| 372002.5
64 Stream TTp ®c | 545784 350671| 372521.4
65 Stream TTp @c | 54.5788| 350649.2| 372565.8
66 Stream/River mp ®c| 54.5792| 350599.8| 372606.8
67 Stream TTp ®c | 545833 350111| 373046.7
68 Stream/River mp ®c| 545833 350106| 373044.2
69 Stream TTp @c | 54.5833| 350099.4| 373044.1
70 Stream/River mp ®c | 54.5832| 350088.4| 373034.3
71 Stream TIp ®c | 54.5823| 349702.5| 372924.6
72 Stream TIp ®c | 54.5782| 349496.8| 372452.8
73 Stream TIp ®cl 54.5778| 349482.2| 372415.9
74 Stream TTp ®c | 54.5773| 349422.3| 372351.6
75 River/Stream mp ®c 54.5772| 349387.6| 372337.9
76 River/Stream ip ®c | 54.5746| 349319 372048.7
77 River/Stream mp ®c| 54.5727| 349179.4| 371839.5
78 River/Stream mp ®c| 54.5723| 349083.1| 371789.9
79 Stream mp ®c| 545721 349042| 371766.8
80 Stream Tip ®c | 54.5716| 349002.4| 371705.8
81 Stream mp ®c| 54.5703| 348981.9| 371566.5
82 Stream mip ®c 54.5678| 348891.9) 371278
83 NewtownBurn mTp ®¢ 54.5601| 348933.2| 370421.4
84 Stream mp ®c| 54.559| 348873.4| 370293.8
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Number | Item Longitude| Latitude | Easting | Northing
85 River/Stream mp ®c| 54.5572| 348967.3| 370095.9
86 River/Stream mtp ®c | 54.5571| 348975.3| 370089.8
87 Stream TTp ®c | 54.5515| 348962.2| 369471.3
88 Stream TTp @c | 54.5515| 348972.2| 369468.9
89 River/Stream TIp ®c | 54.5469| 349182.8| 368960.3
90 Stream TTp @1 | 545457, 348791| 368809.3
91 Stream mp @1 | 54.5458| 348679.5| 368816.5
92 River/Stream TTp ®T1 | 54.5425| 348131.1| 368432.4
93 Stream mp &1 | 54.539| 347658.1| 368032.8
94 ComberRiver mp &1 | 54.5388| 347418.3| 368006.1
95 River/Stream mip ®T1| 54.538| 347440.4| 367913.4
96 Stream mp 1 54.5372| 347567.2| 367833.2
97 River/Stream TIp ®T1 | 54.5355| 347977.4| 367652
98 River/Stream mp &1 | 54.5355| 348661.2| 367678.2
99 River/Stream TTp ®T1 | 54.5347| 348729.5| 367590.3
100 | GraffanBurn mp ®c| 54.533| 348972.9| 367410.9
101 River/Stream TTp ®c | 54.5328| 349119.5| 367383.4
102 | Stream mp ®c| 54.5324| 349443.2| 367349.6
103 River/Stream TTp ®c | 54.5247| 350011.8| 366520.6
104 | River/Stream mp ®c| 54.5193| 350163.9| 365924.1
105 Stream mtp ®c 54.5116| 350961.5| 365088
106 Stream TTp ®c | 54.5097| 350561.5| 364861.5
107 Stream mtp ®c 54.5031| 350507.1| 364129.3
108 Stream TTp ®c | 54.4966| 350506.6| 363402.2
109 RiverBlackwater| 1 p ®c | 54.4935| 350832.1| 363064.1
110 Stream Tip ®c | 54.4913| 351218.7| 362832.7
111 River/Stream mp ®c| 54.4954| 351639 363306.2
112 | Stream mp ®c| 54.4836] 352115| 362009.9
113 | Stream mp ®c| 54.4831| 352237.5| 361953.4
114 Stream TTp ®c | 544829 352268| 361934.2
115 Stream TTp ®c | 54.4824| 352400.1| 361877.2
116 | Stream TIp ®c | 54.4758| 352145.4| 361139.5
117 | Stream mp ®c| 54.474) 352099| 360934.2
118 | Stream mp ®c| 54.4739| 352099.9| 360928.4
119 Stream TTp @c | 54.4738| 352123.7| 360913.8
120 | Stream mp ®c 54.4738| 352131.5| 360913.8
121 | Stream mp 4 54.4685| 352338.7| 360329.7
122 | Stream mp ®c| 54.4693| 352152.5| 360411.9
123 Stream TTp ®c | 54.4679| 352013.5| 360259.2
124 | Stream mp ®c| 54.4662| 352059.7| 360068.5
125 Stream TTp @c | 54.4637| 352249.7| 359799.1
126 | Stream mp ®c 54.4727| 352860.8| 360818.4
127 | Stream mp ®c | 54.4721| 352859.9| 360749.2
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Number | Item Longitude| Latitude | Easting | Northing
128 | Stream mp ®c | 54.4705| 352891.9| 360575.7
129 | Stream mp ®c| 54.4695| 352872.6| 360461.1
130 Stream TTp ®@c| 54.461| 352953.8| 359513
131 Stream TTp ®c | 54.4592| 352649| 359303.6
132 | Stream mp ®c | 54.4556| 352505.1| 358902.3
133 River mp ®c| 54.4538| 352458.5| 358701.9
134 | Stream mp ®c | 54.4528| 352534.1| 358584.7
135 Stream TTp @c | 54.4526| 352580.8| 358566
136 River/Stream mp ®c| 54.4484| 352888.6| 358105.9
137 | Stream mp ®c | 54.4304| 352893.5| 356109.6
138 | Stream mp ®c| 54.4272| 352924.6| 355749.8
139 River/Stream TTp @c | 54.4191| 352757.4| 354847.8
140 River/Stream TTp ®c | 54.415| 352689.4| 354389.3
141 River/Stream mp ®c 54.41| 352664 353826.8
142 River/Stream TTp ®c | 54.4056| 353143.3| 353352.4
143 Mill PondFlow mp ®c| 54.3977| 352886.6| 352459.8
144 River/Stream TTp @c | 54.3909| 352467.4| 351688.4
145 | Stream mp ®c| 54.3822| 351725.8| 350696.9
146 | Stream mp ®c| 54.3814| 351689.2| 350606.4
147 | Stream mp ®c 54.3757| 350787| 349941.9
148 Stream TTp @c | 54.3736| 350555.6| 349705
149 | QuoileRiver TIp ®c | 54.3684| 350409.2| 349112.7
150 Stream TTp @c | 54.3666| 351450.9| 348948
151 Stream TTp @c | 54.3656| 351618.7| 348850.1
152 | Stream mp ®c| 54.3628| 351677.9| 348538.3
153 River/Stream p ®c| 54.363| 351756.6| 348560.1
154 | River/Stream mp ®c| 54.3635| 351904.2| 348623.1
155 River/Stream mp ®c | 54.3648| 352997.9| 348802
156 | Stream mp ®c| 54.3694| 353424.9| 349330.3
157 Stream TTp @c | 54.3706| 353785.1| 349477.7
158 River mp ®c 54.3754| 354542.4| 350033.9
159 Stream TTp ®p | 54.3832| 356574.4| 350972.2
160 Stream TTp ®p | 54.3839| 356712.5| 351059
161 | Stream mp ®p| 54.3841| 356707.7| 351073.9
162 Stream TTp ®p | 54.3729| 357447.4| 349860.2
163 | Stream mp ®p| 54.367| 358057.8| 349213.6
164 | River mp ®p| 54.3637| 358237.6| 348860.3
165 | Stream mp ®p| 54.3695| 358493.8| 349517.5
166 Stream TTp ®p | 54.3698| 358503.1| 349545.7
167 | Stream mp ®p| 54.3713| 358244.4| 349706.2
168 Stream TTp ®p | 54.3714| 358242.9| 349718.5
169 | Stream mp ®p| 54.3746| 358316.8| 350079.9
170 | Stream mp ®p| 54.375| 358338.5| 350118.7
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Number | Item Longitude| Latitude | Easting | Northing
171 | Stream mp ®p | 54.3758| 358391.3| 350213.9
172 | Stream TTp ®p| 54.3466| 359424.8| 346988.2
173 River/Stream TTp ®p| 54.343| 359587.9| 346595.6
174 Stream TTp ®p | 54.3289| 359895.8| 345042.6
175 Stream TTp ®p | 54.3277| 359922.3| 344903.2
176 Stream TTp ®p | 54.3235| 359913.3| 344440
177 | Stream mp ®p | 54.3209| 359922.4| 344144
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Figure4.46:Locationof all WWTWand ContinuousDischargesnto StrangfordLoughandits tributaries.
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WWTW Discharge

MapID | Name Easting | Northing | Longitude| Latitude | Easting | Northing | Longitude| Latitude
1 | Kircubbin [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted] [Redacted] [Redacted]| [Redacted

]
2 | Killinchy [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted]| [Redacted] [Redacted]| [Redacted]
3 Strangfo rd [Redacted] [Redacted] [Redacted]| [Redacted] [Redacted] [Redacted] [Redacted]| [Redacted]
4 | Barrhall [Redacted] [Redacted] [Redacted]| [Redacted] [Redacted] [Redacted] [Redacted]| [Redacted]
5/ G reyab bey [Redacted] [Redacted] [Redacted]| [Redacted] [Redacted] [Redacted] [Redacted]| [Redacted]
6 | Ballyrickard [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted]| [Redacted]| [Redacted]| [Redacted]
7 KiIIer agh [Redacted] [Redacted] [Redacted]| [Redacted] [Redacted] [Redacted] [Redacted]| [Redacted]
8 | Bal Iyg owan [Redacted] [Redacted] [Redacted]| [Redacted] [Redacted] [Redacted] [Redacted]| [Redacted]
9 Loughries [Redacted] [Redacted] [Redacted]| [Redacted] [Redacted] [Redacted] [Redacted]| [Redacted]
10 Ringneill [Redacted] [Redacted] [Redacted]| [Redacted] [Redacted] [Redacted] [Redacted]| [Redacted]
11| Ballycranbeg [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted] [Redacted] [Redacted]| [Redacted

]
12 | Moneyreagh [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted] [Redacted] [Redacted]| [Redacted]
13| Abb aCde [Redacted] [Redacted] [Redacted]| [Redacted] [Redacted] [Redacted] [Redacted]| [Redacted]
14 | Drumaness [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted] [Redacted] [Redacted]| [Redacted]
15 | BellsHill [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted] [Redacted] [Redacted]| [Redacted]
16 | Drumhirk [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted] [Redacted] [Redacted]| [Redacted]
17| Ballytrim [Redacted]|  [Redacted] [Redacted]| [Redacted]| [Redacted] [Redacted] [Redacted]| [Redacted

]
18 | Kilmood [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted] [Redacted] [Redacted]| [Redacted]
19| Lessans [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted] [Redacted] [Redacted]| [Redacted]
20 | GlasdrummondSaintfield [Redacted]|  [Redacted] [Redacted]| [Redacted]| [Redacted] [Redacted] [Redacted]| [Redacted]
21| Lisowen [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted] [Redacted] [Redacted]| [Redacted]
22 PortaferryDeerpark [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted] [Redacted] [Redacted]| [Redacted]
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23| ThorneyGlen [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted] [Redacted] [Redacted]| [Redacted]
24 | Ballyhoran [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted] [Redacted] [Redacted]| [Redacted
]
WWTW Discharge
MapID | Name Easting | Northing | Longitude| Latitude | Easting | Northing | Longitude| Latitude
25| CarsonDamBridge [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted]| [Redacted] [Redacted]| [Redacted]
26 | Annahilt [Redacted] [Redacted] [Redacted]| [Redacted] [Redacted] [Redacted] [Redacted]| [Redacted]
27 Downpatrick [Redacted] [Redacted] [Redacted]| [Redacted] [Redacted] [Redacted] [Redacted]| [Redacted]
27 | Downpatrick [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted] [Redacted] [Redacted]| [Redacted]
28 Annack)y [Redacted] [Redacted] [Redacted]| [Redacted] [Redacted] [Redacted] [Redacted]| [Redacted]
29 | KilmoreCrossgar [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted]| [Redacted] [Redacted]| [Redacted]
30| Saintfield [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted]| [Redacted] [Redacted]| [Redacted]
31 Ballynahinch [Redacted] [Redacted] [Redacted]| [Redacted] [Redacted] [Redacted] [Redacted]| [Redacted]
32| TullynakillRd [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted]| [Redacted] [Redacted]| [Redacted]
33| BlackstafST [Redacted]| [Redacted]| [Redacted]| [Redacted]| [Redacted] [Redacted]|  [Redacted]| [Redacted]
34 | Crai garus kR dee6 [Redacted] [Redacted] [Redacted]| [Redacted] [Redacted] [Redacted] [Redacted]| [Redacted]
35| InishargyRdH 1T ™M N [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted]| [Redacted] [Redacted]| [Redacted]
36 | PortaferryRoad96 [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted]| [Redacted] [Redacted]| [Redacted]
37 RingneiRoad\/l TP [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted]| [Redacted] [Redacted]| [Redacted]
38| TubberRoadv n T m € [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted]| [Redacted] [Redacted]| [Redacted]
39 Inisharg;RdM NTTMH [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted] [Redacted] [Redacted]| [Redacted]
40 ParsonageRdM MAOTIMH AN [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted] [Redacted] [Redacted]| [Redacted]
41 | CarrowdoreRdo ymnn [Redacted] [Redacted] [Redacted]| [Redacted]| [Redacted] [Redacted] [Redacted]| [Redacted]
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Figure4.47:Locationof all Intermittent Dischargeslischargingnto StrangfordLoughandits tributaries.
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Figure4.48:Locationof all Overflowsdischargingnto StrangfordLoughandits tributaries.
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Figure4.49:Locationof all SepticTanksdischargingnto StrangfordLoughandits tributaries.
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Table4.14:Crosgeferencedtable for Figure4.47Intermittent Discharges.

Number | Easting | Northing | Longitude| Latitude
359422.3| 350599.2] mp ®p| 54.379
359289.4| 350760.1] mp ®p | 54.3805
359288.9| 350760.5| mp ®p | 54.3805
359288.4| 350761 mp ®p | 54.3805
359287.1| 350761.5| mp ®p | 54.3805
359276.9| 350767.2] mp ®p | 54.3805
359274.3| 350768.5| mp ®p | 54.3805
359272.4| 350768.9] mp ®p | 54.3805
359270.6| 350770 mp ®p | 54.3805
359268.7| 3507715 mp ®p | 54.3806
357743.7| 355444.3] mp ®p| 54.423
359832.7| 357574.5 mp ®| 54.4414
359777.3| 3624145 mp ®p | 54.4849
359741.7| 362308 mp dp| 54.484
359546.2| 363191 mp ®p| 54.492
359545.5| 363196.7] Tmp ®dp 54.492
359544.1| 363201.9] mp ®p| 54.492
359530.1| 363564.9] mp ®p | 54.4953

358932| 363925.7] mp ®p | 54.4987
358981.3| 364246.7] mp ®p | 54.5016
358286.8| 366853| mp ®p | 54.5252

357654 367690 mp dp | 54.5329
357672.9| 367787.4 mp ®p | 54.5338
357433.2| 368062.6] mp ®p | 54.5363
356266.9| 367958.8) mp ®p | 54.5358
354046.3| 370540.1] mp dc | 54.5596
354041.7| 370541.6] mp dc | 54.5596

354036 370542 mtp ®c | 54.5596
352572.1| 371127.1| mp ®dc | 54.5653
351820.3| 371440.4] mp dc | 54.5684
351815.1| 371440.8) mp dc | 54.5684

351810| 371440.7) mp ®c | 54.5684
351803.1| 371440.4| mp dc | 54.5684
351799.1| 371440.9] mp dc 54.5684
351794.5| 371439| mp dc | 54.5684
350167.6| 372898.5 mp dc| 54.582
350066.3| 373029.8) mp dc | 54.5832

350045| 373014.2] mp dc 54.583
359272.4| 350768.9] mp ®p | 54.3805
348805.3| 370511.5| mp dc | 54.5609
350132.4| 360770.4] mp dc | 544731
41| 352418.7| 361382.8) 1t p ®c | 54.4779
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Number | Easting | Northing | Longitude| Latitude
42| 352433.1| 361368.2| mtip ®Cc | 54.4778
43| 353861.9| 358827.4) 1 p ®c | 54.4545
44| 353232.5| 352784.8) mp dc | 54.4005
45| 353223.5| 352532.1] 1 p Pc | 54.3982
46| 352673.5| 352428 mp dc | 54.3974
47| 352658.6| 352387.6] mp Pc | 54.3971
48| 352284.6| 351112.8) mp ®c | 54.3858
49| 351019.6| 349719.5| mp Pc | 54.3736
50| 350601.9| 349639.8) mp ®c| 54.373
51| 351020.6| 349197.8) 1t p ®c | 54.3689
52| 351353.2| 349007| mtp ®c | 54.3671
53| 351909| 348775.2] mp ®c | 54.3649
54| 351925.9| 348956.2] mp ®c | 54.3665
55| 352160.3| 348961.1] mp ®c | 54.3665
56 | 352266.2| 349031.6| mp ®c | 54.3671
57| 352533.5| 348995.9] 1t p ®c | 54.3667
58| 352563.3| 348887.1] 1t p ®c | 54.3657
59| 353327.3| 349366.3] 1T p ®c | 54.3698
60 | 353402.3| 349390.3] mtp dcC 54.37
61 | 353621.1| 349524.7| mp ®c | 54.3711
62 | 353687.3| 349452.7| mp dc | 54.3704
63 | 353762.3| 349509.8) mp Pc | 54.3709
64 | 354574.4| 350161.1] mtp dc | 54.3765
65 | 355002.9| 350556.3] T p Pc | 54.3799
66 | 355787.8| 350280.6| T p ®c | 54.3772
67| 357114.7| 350848.9] mp ®p | 54.3819
68 | 357893.9| 350819.7] mp ®p | 54.3814
69 | 357449.4| 349861.7| mp ®p| 54.373
70| 358409| 350234.4] mtp ®Pp| 54.376
71| 359300| 349230| mp ®p| 54.3667
72| 359447.8| 348301.2] Tmp ®p 54.3583
73| 360083| 345939.3| mp ®p | 54.3369
74| 360672.8| 343753.7] mp ®p | 54.3171
75| 348076.6| 345375.1] 1 p @71 | 54.3355
76| 348144.2| 345326 mp @1 | 54.335
77| 348042.9| 345182.8) mp @71 | 54.3338
78| 338765.5| 348639.1] mp Py | 54.3674
79| 337443.1| 351825.2] T p Py | 54.3964
80| 329535.1| 354968.8) 1t C DN | 54.4267
81| 330329.1| 356156.5| 1T p Pp| 54.4371
82| 361558.6| 359353.7| mp ®p | 54.4569
83| 337445.2| 351824.7] mp ®y | 54.3964
84 | 358288.1| 366848.5| 1 p ®p | 54.5252
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Number | Easting | Northing | Longitude| Latitude
85| 358290.1| 366842.8 mp ®p 545251
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Table4.15:/ N2 a & t NBabl&ioiBigl@S4R Overflows.

Map ID Name Easting | Northing | Longitude| Latitude Function Type
84 Portaferry(2) SPS 359331.01| 350721.03| 1tp ®p | 54.3801 Combined CSO
85 ComberRdSPS 348932.78| 372757.74] tp ®c ¢ 54.5811 Combined CSO
86 White RockSPS 352556.50| 361801.76| tp ®c rn 54.4816 Combined CSsO
87 KillyleaghCSO 352936.05| 352692.97| Tt p dc n 54.3997 Combined Works
88 NatWalkCSO 353058.63| 352565.44| tp ®c  54.3986 Combined In Sewer
89 LapwingSPS 350651.4| 373001.1| tp dc g 54.5827 Foul N/A
90 BishopscourSPS 357861.4| 3419751 | tp ®p 1 54.302 Combined CSsO
91 AnnacloySPS 344991 348269 | mp T q 54.3624 Combined CSO
92 BallyhanwoodSPS 341151 373407 | mtp ®y N 54.5891 Combined CSO
93 MillarsLaneSPS 342955.6 | 372850.6| mp ®T | 54.5836 Combined CSO
94 BallooSPS 349647 360914 | tp ®c d 54.4745 Combined CSO
95 SaintfieldSPS 341115.9 | 358363.2| i p ®y H 54.4541 Combined None
96 BallydrainRoadSPS 346614 368368 | Tp ®T q 54.5423 Foul CSO
97 PoundburnSPS 329540.3 | 354985.2 | 11 c PN J| 54.4268 Combined None
98 MagheratimpanySPS 338762.8 | 348632.7| mp ®y ¢ 54.3674 Combined CSO
99 CrossgaBPS 345236 | 3521246 | 1tp @1 ¢ 54.3969 Combined CsO
100 BallystockardSPS 344234 371253 | mtp &1 q 54.5689 Combined CSO
101 Millbrook LodgeSPS 337409.3 | 351524.8| mp ®y | 54.3937 Combined CSsO
102 TheGreenSPS 359654.6 | 362837 | tp ®p q 54.4887 Combined None
103 WatermeadeSPS 357456 368069 | Tp ®p q 54.5364 Combined CSO
104 OldForgeSPS 351371.6 | 374926.4| tp ®c g 54.5998 Foul None
105 PortaferryRoad(2) SPS 350028.7 | 373046.2| mp ®c 1 54.5833 Surface None
106 ScrabdroadSPS 347924.7 | 373767.9| tp ®T N 54.5904 Combined CSsO
107 SouthStreetSPS 349132.1| 373609.6| mp ®c ¢ 54.5886 Combined CSO
108 WestWindsSPS 348717 372182 | mtp ®c d 54.576 Combined N/A
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Map ID Name Easting | Northing | Longitude| Latitude Function Type
109 Bradshaw8raeSPS 345305 375061 | mp @1 [ 54.6028 Combined CSO
110 RaholpVillageSPS 353536 | 347463.9| mp Pc ( 54.3526 Combined CSsO
111 IDBLand2 SPS 347382.2 | 346312.8| ip ®T q 54.3441 Foul None
112 ArdenleeSPS 349927.3 | 345655.4| mtp ®c d 54.3375 Foul CSO
113 QuoileSPS 349504.8 | 346270.5| tp ®T J| 54.3431 Foul CSsO
114 StrangfordRoadSPS 348758.4 | 3456115 | mp ®T1 N 54.3374 Combined N/A
115 ArdfernSPS 350544 | 345416.1| tp dc )y 54.3351 Foul N/A
116 Racecours®oadSPS 348339.5| 343375.6| mp 71 | 54.3175 Foul CSO
117 ChurchStreetDownpatrickSPS 348700 344923 | tp ©T N 54.3312 Combined N/A
118 Market StreetSPS 348556.1| 3445179 | mp &1 | 54.3277 Combined N/A
119 IDBLandsl SPS 347074.8 | 346394.7 | i p ®T q 54.3449 Foul N/A
120 CumbemDriveSPS 339418.8 | 349090.1| mtp ®dy g 54.3713 Foul None
121 CraigantletSouthSPS 344095 376599 mp ®T1 ( 54.6169 Combined CSsO
122 Rubane2 SPS 361403.3 | 360354.1| 1tp ®p | 54.4659 Combined CSsO
123 BlackstafSPS 360425 359554 | mp ®p H 54.459 Combined None
124 CloughyRoadSPS 360235.2 | 351457.7| mp ®p ( 54.3864 Foul None
125 Rubanel SPS 361555 361132 | tp ©p s 54.4728 Combined None
126 StrangforaVvillageGreenSPS 358871 349735 Tp ®p| 54.3714 Combined None
127 ShoreRoadPortaferryl SPS 359558 350371 mp ®p | 54.3769 Foul None
128 LonglslandDriveSPS 360200.7 | 362518.7| mp ®p H 54.4857 Foul N/A
129 LandsdowndroadStormSPS 348752 | 372076.9| tp dc g 54.575 Surface N/A
130 LandsdowndroadFoulSPS 348748 | 372082.7 | mp ®c ¢ 54.5751 Foul N/A
131 UpperNewtonardsRoadSPS 341651 373974 | tp dy 5| 54.5941 Combined None
132 CombermRoadDundonaldSPS 342197.1| 373256.7 | tp ®y Jj| 54.5875 Combined CSO
133 RollsRoyceSPS 343089.1 | 3741345 | tp ®T1 )y 54.5951 Combined N/A
134 WhiterockRoadSPS 351091 360883 | mp ®c q 54.4738 Combined None
135 MaymoreSPS 352411 353818 | mp ®dc g 5441 Combined CSsO
136 InishmoreKillyleagtSPS 352447.5| 3520772 | tp ®c g 54.3944 Foul N/A
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Map ID Name Easting | Northing | Longitude| Latitude Function Type
137 CochranesPS 345648.6 | 352414 mp @1 54.3994 Foul CSsO
138 Annahilt(2) SPS 330079.7 | 357018.2 | mtp ®dpq 54.4449 Combined CSO
139 Clanwilliam<CourtSPS 335549.8 | 352684.5| tp N 54.4046 Combined None
140 DownBusines$PS 336385 352460 | mtp Py d 54.4024 Foul None
141 Glasdg-actorySPS 336679.4 | 3534404 | tp @y ¢ 54.4111 Combined None
142 Antrim RoadSPS 336406 352251 mp ®y ( 54.4005 Combined CSO
143 TownBallynahinct8PS 336864.4 | 352250.8| tp @y ¢ 54.4003 Combined CSsO
144 Ravare&s5PS 342778 | 3635174 | mtp ®T1 ¢ 54.4999 Foul N/A
145 TheLinksSPS 358858 349307 | mtp ®p g 54.3675 Combined CSO
146 CrossnacreevgPS 339464 369467 | tp dy r 54.5542 Combined CSO
147 ComberCombinedsPS 346331.3| 369209.2| mp ®T ¢ 54.55 Combined CSO
148 ComberStormSPS 346344 369187 | tp ©T1 q 54.5498 Surface None
149 InisharoarSPS 352418.1 | 361383.4| mtp ®c 1 54.4779 Foul CSO
150 ShoreRoadSPS 359474 363602 | tp ®p q 54.4957 Foul None
151 RockfieldSPS 360134 351055 | mp ®p q 54.3828 Combined None
152 Ballyhoranl SPS 359225 341760 | tp ®p g 54.2997 Combined CSsO
153 TheMooringsSPS 352516.1| 3519944 | tp ®c g 54.3936 Foul N/A
154 RusselParkSPS 348580.9 | 344031.2| tp ®T1 N 54.3233 Combined N/A
155 Ballyhorar?2 SPS 359127.6 | 341468.2| mp ®p g 54.2971 Combined CSO
156 RaholpSPS 353409.6 | 3474979 | mtp ®c 1 54.353 Unknown CSsO
157 LisbarnetSPS 348542.7 | 3651245 | 1p ©71 | 545126 Foul CSsO
158 ShoreRoadKircubbinCSO 359545 363248 | Tp ®p q 54.4925 Combined In Sewer
159 BangomRoadNewtownardsCSO 349627.2 | 3747252 | 1t p dc y 54.5985 Combined In Sewer
160 91 BangorRoadNewtownardsCSO 349602 374621 | tp dc Yy 54.5976 Combined In Sewer
161 BangomRoadNewtownardsCSO 349585 374434 | tp dc y 54.5959 Combined In Sewer
162 BrooklandAvenueCSO 342612.3 | 373926.7 | tp T ¢ 54.5934 Combined In Sewer
163 PoundburnCSO 329522.9 | 354963.5| 1tc ®n J| 54.4266 Combined Works
164 DownCouncilStrangfordRoadCSO 349038 345822 | mp @71 J 54.3392 Combined In Sewer
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165 StreamStreetOneCSO 348806 343988 | mp @1 N 54.3228 Combined In Sewer
166 FollyLaneDownpatrickCSO 348699 344229 | mtp @1 N 54.325 Surface In Sewer
167 StreamStreetTwoCSO 348698 343912 | tp ®dT1 N 54.3222 Combined In Sewer
168 MaloneParkCSO 348861 345680 | tp @17 N 54.338 Combined In Sewer
169 DunmoreRoadOneCSO 336734.7| 3492471 | tp @y ¢ 54.3734 Combined In Sewer
170 ComberRoadEnlerCSO 342361.9| 373034.1| mp T ¢ 54.5854 Combined In Sewer
171 CombemRoadShoppingCentreCSO 341564.9| 3738123 | tp @y 5 54.5926 Combined In Sewer
172 SeaviewCSO 352663 | 3524334 | mtp ®c 1 54.3975 Combined In Sewer
173 WhiterockBayCSO 352422 361866 | Tp dc r 54.4822 Foul In Sewer
174 TeconnaughRoadCSO 344588.4 | 350658.6 | mmp ®T1 1 54.3839 Combined In Sewer
175 TownCSO 336860.2 | 3522555| mp @y ¢ 54.4004 Combined In Sewer
176 DromoreRoadCSO 336299 352208 | tp P ps 54.4001 Combined In Sewer
177 BellsHillCSO 347071.3| 348921.7| mp ®T ¢ 54.3676 Combined Works
178 97 BangorRoadNewtownardsCSO 349609 374706 | tp dcy 54.5983 Combined In Sewer
179 Lessan€SO 340094.8 | 3616749 | tp dy ¢ 54.4841 Combined Works
180 JohnStreetPoliceStationCSO 348836 373857 | mp ®c d 54.591 Combined In Sewer
181 GreyabbeysquareCSO 357912 367902 | tp ®p q 54.5347 Combined In Sewer
182 BoydAvenueCSO 359807 362502 | tp ®p q 54.4857 Combined In Sewer
183 SaulStreetCSO 349101 345064 | mp dT1 J] 54.3324 Combined In Sewer
184 TheSlIlipCSO 358875 349718 | tp ®p g 54.3712 Combined In Sewer
185 KillysuggatSO 347182 374725 | tp ®T1 H 54.5992 Combined In Sewer
186 BallybarnesMeadowCSO 345884 375229 | tp 71 1 54.6041 Combined In Sewer
187 PoundBridgeCSO 345423 369365 | tp dT1 g 54.5516 Combined In Sewer
188 BallyrogarParkCSO 345142 374870 | mp @1 4 54.6011 Combined In Sewer
189 GrandPrixMewsCSO 341774 373567 | tp ®y 5| 54.5904 Combined In Sewer
190 Mill StreetJohnCSO 348396 373971 mp &1 ] 54.5921 Combined In Sewer
191 DownhillTerraceCSO 336294 352902 | tp ® s 54.4063 Combined In Sewer
192 Brookland<CrescenCSO 342907 374085 | tp @71y 54.5947 Combined In Sewer
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193 UpperNewtownardsRoadCSO 341832 | 3740441 | mtp dy 5| 54.5946 Combined In Sewer
194 Cumberlandk0adCSO 341368.7 | 373506.2| tp ®y N 54.5899 Combined In Sewer
195 Crossga€CSO 345226.6 | 3521425 | tp @71 ¢ 54.3971 Combined Works
196 DunmoreRoadTwoCSO 336784.3| 3491915 | mp ®y ¢ 54.3729 Combined In Sewer
197 MagheratimpinyCSO 338750.6 | 348632 | tp @y ¢ 54.3673 Combined In Sewer
198 CarlisleParkCSO 337401 351899 | mp dy y 54.397 Combined In Sewer
199 GreenviewCSO 339755.9| 3486935 | tp @y 1 54.3676 Combined In Sewer
200 CS@3 348866 372917 | mtp dc q 54.5825 N/A N/A
201 CS4 348862 373012 | mtp ®c d 54.5834 N/A N/A
202 CS5 348855 373120 | mtp dc q 54.5843 N/A N/A
203 CS6 348863 372804 | mtp ®c d 54.5815 N/A N/A
204 CsS7 348840 373352 | tp ®dc d 54.5864 N/A N/A
205 CS8 348844 373278 | mp ®c d 54.5858 N/A N/A
206 CS9 348854 373206 | mtp ®c ¢ 54.5851 N/A N/A
207 csao 348826 373443 | mtp ®dc q 54.5872 N/A N/A
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MapID | Name Easting | Northing | Longitude | Latitude
208 | TubberRoado mnmmmc U 360086 | 363268 | mmp ®p | 54.4925
209 | LisbaneRoadb oy tn n 0 361468 | 358700 | mp ®p | 54.451
210 | RavaraRoadd dhrtm o0 342540 | 363399 | mtp ©T1 | 54.4989
211 | BallygowarRoadd n m1tn T U 344197 | 367572 | mp ®T1 | 54.5359
212 ClatteringFord 344908 | 368371 | mp ®T1 | 54.5428
213 | TheDemesne 340409 | 359305 | mp Py | 54.4627
214 | MoneyreaghRoadd p mTtp p U 340601 | 367825 | mp @y | 545392
215 | InishargyRoadd M1 TTM H U 360100.3| 364784.4) mtp ®p | 54.5061
216 MovillaRoaddb Mo c Ttmn n 0 352174.5| 374855.1] mp Pc | 54.5989
217 BallymiscawRoadd o o To T U 341097.2| 376056.1| 1t p Py | 54.6129
218 UpperBallygelagtiRoaddb mH Tt my 0| 361175.1| 357625.9] 1t p ®p 54.4415
219 | BallykeelCottagesd m 1t n 0 341558.6| 376353.4| 1p ®y | 54.6155
220 | CarrowdoreRoadd oy 1tn n o 357396.4| 370817.6| mp ®p | 545611
221 | BallyeasborougRoadd mp mmMT 0 | 364243.9] 361404| 1tp ®n | 54.4744
222 | Blackstaf{ST) 360440, 359445/ mp ®p | 54.458
223 | NewcastleRoadd py mc c 0 339524.9| 347328.2| mip ®y | 54.3554
224 DrumaroadDraperHilliChapeHiill 336825.4| 344679.8| mp Py | 54.3324
225 | Parsonag®koadd MM 1 TTMH N1 0 361166.6| 363202.9] 1tp ®p | 54.4915
226 BallyraineyRoadd c pmc 17 0 345535.7| 372141.2| mp T | 54.5765
227 | RingneilRoadd m 1t p U 350132.9| 365844.3] T p Pc| 54.5186
228 KilcarnRoad 344926| 360391.2| mp PT | 54.4712
229 | MossRoaddo Tc Ty 346117.8| 3627445 mip ©T1 | 54.492
230 | LisbarnettRoadd n T mtp o U 346622.2| 362973.2] 1 p PT1| 54.4939
231 | TullyhubbertRoadd T p Ty M0 342012.9| 365344.6| mp dy | 54.5165
232 BallyloneRoad 337643| 352724| mp Py | 54.4044
233 | BallycreelyRoad 342541.1| 366281.4] mip T | 54.5248
234 | Jackson€resend T Tty 0 342747.2| 359437.3] mip T | 54.4633
235 Jackson€resend im0 342778.8| 359470.2| mtp ®T1 | 54.4635
236 | StationRoadd Mmpp TTmMp T O 344433.7| 360404.1] 1tp ©71 | 54.4715
237 | MoneyreaghRoadd mo dprtmn M U | 341590.9| 366387.3| 1tp ®y | 54.526
238 | ComberRoadd M HTTMAC O 349294.9| 362298.2] 1 p dc | 54.4871
239 | CraigaruskfRoadd c c Tc y U 350772.6| 362664.2] 1p ®c | 54.4899
240 | KillinchyRoadd dpc tm 1 1 0 347184.8| 366640.4) mp T | 54.5267
241 KirklandRoadd ¢ T M H 0 351786| 355668.8] mp Pc | 54.4268
242 | MossRoadd o c Toy 0 344204.4| 363347.9] Tmp @1 54.498
243 | BallyaltonRoadd H 1 TTH H 0 346960.3| 371980.1 mtp dT1 | 54.5747
244 PortaferryRoadd dpc mmn n 0 351270.9] 371930.4| 1tp ®c | 54.5729
245 | Ballybarnefkoadd y n Ty H U 346237.6| 376310.3] mtp ©71 | 54.6137
246 Gransha&Roaddo HC TTHY U 340716.6] 368874.7| mp Py | 54.5485
247 | BallydrainRoadd o dprtn o 0 348269.3| 367255.5| mp ®71 | 54.5319
248 Jackson€resenb M1t C U 342720.2| 359420.8] mtp ®T1 | 54.4631
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Map ID | Name Easting | Northing | Longitude | Latitude
249 | DrumreaghRoadd bt M m 0 346059.9| 362483.6| 1T p ©T1 | 54.4897
250 BallygowarRoadComberd m n H 1t m | 343544.1| 364427.1 mp dT | 54.5078
251 | InishargyRoadd H Tt M 1 U 359653.3| 364412.1] 1 p ®p | 54.5029
165
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Figure4.50:Locationof all Emergencypischargesnto StrangfordLoughandits tributaries.
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Figure4.51:Locationof all Industrial Dischargesnto StrangfordLoughandits tributaries.
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Table4.17:/ N2 & & m NBabl&hdFiguded BOEmergencyDischarges.
MapID | Name Easting Northing | Longitude| Latitude | Function
252 | Portaferry(1) SPS 350055.57| 373053.54| 1 p ®c | 54.5834| Foul
253 | Kilclief2 ShoreSPS 359780.96| 345506.25| 1t p ®p | 54.3331| Foul
254 | LeathemSquareSPS 341622.1 373694 mp ®y | 54.5916| Foul
255 | BallydugarRoadind EStSPS 348500.2| 343600.4| mp 71| 54.3194| Foul
256 LissaraCloseSPS 345351.3| 352357.3] mp T 54.399| Foul
257 | OakdalesPS 342892.8 363758 Tp PT 54.502| Foul
258 | CarsonfkoadSPS 343703.9| 3640054 T1p ©T1 54.504| Foul
259 | StationLaneSPS 342963.9| 363762.9] Tp OT 54.502| Combined
260 | Granshd.aMonSPS 341439.8| 368958.4| mp Py | 54.5491| Foul
261 | KillinchyRoadSPS 346190 368649 Tp T 54.545| Foul
262 | TheOldMill RaceSPS 345297.8| 368694.6| T p ®T | 54.5456| Foul
263 | KinedaleSPS 335694| 352808.4| mtp ©p| 54.4057| Foul
264 LimpeySPS 340585.6| 367683.7] mp dy | 54.5379| Foul
265 DarraghCrossVestSPS 343793.9| 357693.4| 1 p T | 54.4473| Foul
266 | SpaSPS 337151| 348893.4) mip dy | 54.3701| Combined
267 LisburnRoadSPS 336265.7| 352769.3| 1 p Pp| 54.4052| Foul
268 | ChurchviewsSPS 336230| 352681.8) mtp © | 54.4044| Foul
269 | CooksCoveSPS 359858 362466 T p ®p| 54.4853| Combined
270 | RyanParkSPS 338394 370502 mtp @y | 54.5638| Foul
271 | TealRocksSPS 350342 372865 mp dc | 54.5816| Foul
272 | SunderlandParkSPS 348596 372620 mtp ©71 | 54.5799| Foul
273 | GlenfordWaySPS 348289.7| 374678.4) mp ®T1 | 54.5985| Foul
274 BraesidesPS 347387.1] 374719.9] mp 71| 54.5991| Foul
275 | Kilcliefl SPBallycottonSPS 359123.3] 345499.4| mp ®p| 54.3333| Foul
276 | RaholpVillageSPS 353536| 3474639 T p Pc 54.3526| Combined
277 | ArdenleeSPS 349927.3| 345655.4| mp ®c | 54.3375| Foul
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MapID | Name Easting Northing | Longitude| Latitude | Function
278 | QuoileSPS 349504.8| 346270.5| mp @71 | 54.3431| Foul
279 MearneRoadSPS 349700.4| 346428.6| mp ®c | 54.3445| Foul
280 Racecours®oadSPS 348339.5| 343375.6 mp ®1 54.3175| Foul
281 | IDBLands3 SPS 346776.3] 345935.9] mp ®T1 | 54.3409| Foul
282 | CumberRoadSPS 339557.4| 349482.7) mp ®y | 54.3748| Foul
283 Drumanes¥illageSPS 339577.8 349067 mp Py 54.371| Foul
284 KerriesGlenSPS 349859 360951| mp dc| 54.4748| Foul
285 | AnnsfieldSPS 351945 352353 mp PcC 54.397| Foul
286 | OaklandParraghCrossSPS 344973.1| 3582734 mp T | 54.4522| Foul
287 DarraghCross3 SPS 345209.8| 358742.9| mp 71| 54.4563| Foul
288 | DarraghCrossl SPS 344926.1| 3581615 mp 71| 54.4512| Foul
289 | OrchardAnnahiltSPS 329735.5| 356211.5| mc ®n| 54.4378| Foul
290 | MeadowvaleSPS 343454.9 363474 T1ip 1 54.4993| Foul
291 LoughsiddriveSPS 337013 352268 1 p Py | 54.4005| Foul
292 | TheLinksSPS 358858 349307 mp ®p| 54.3675] Combined
293 LisleenSPS 340475.4 368800 mp Py | 54.5479| Foul
294 LynnehursDriveSPS 344615 369332 mp &1 | 54.5516| Foul
295 | GlencroftSPS 344503 369352| mp &1 | 54.5518| Foul
296 | HillsideParkSPS 345831 369106 mtp ©71 | 54.5492| Foul
297 | GlenParkSPS 344561 368906 mp T | 54.5477| Foul
298 CarnesuréManorSPS 345794.6| 368612.9] mp T | 54.5448| Foul
299 CarnesurderraceSPS 345531 368940 mp 71| 54.5478| Foul
300 | Annabhilt(1) SPS 330332 357583 mp | 54.4499| Foul
301 KillinchyStreetSPS 345940 369137 mp 1| 54.5494| Foul
302 DarraghCros2 SPS 345158.9| 358270.8) mp T | 54.4521| Foul
303 | RaholpSPS 353409.6| 347497.9] mp PcC 54.353| Unknown
304 | CathedraViewSPS 348537.7| 343761.3] mp 71| 54.3209| Foul
305 | ThornleighSPS 349960 365793 mp ®c | 54.5182| Foul
JN108¢ 169



SanitarySurveyand SamplingPlanfor StrangfordLough

FoodStandardsAgencyin Northernlreland

September2011

MapID | Name Easting Northing | Longitude| Latitude | Function

306 | LisbarnetSPS 348542.7) 3651245 T1p 71 54.5126| Foul

307 PoundburnCSO 329524.3| 354978.9| 1 c ®n| 54.4268| Combined

308 O'HaganConstructiori_td 352480 352000 mp ®c | 54.3937| PrivateSewage Emergencyverflow

309 Eastonvillelraderd_td 349570 346370 tp ®c 54.344| PrivateSewage Emergencyverflow

Table4.18:/ NP & a 1t NBabl&s iriguded. Bl Industrial Discharges.
MapID | Station | FileRef | Company Easting| Northing | Longitude| Latitude | Industry

310 62164| TC80/03 | TheNationalTrust(NI)Region 355270| 369540| mp ®p | 54.5503| PrivateSewage Unspecified
311 60919| TC75/89 | AlanDunlopLtd 350800{ 363100 T1p P 54.4938| PrivateSewage Unspecified
312 60935| TC33/94 | Environment® HeritageService 359600| 360400 mp ®p | 54.4669| Herbicides
313 60937| TC84/97 | RoyLyttleLimited 350720 372680 mp ®c | 54.5798| FoodProcessingUnspecified
314 60937| TC84/97 | RoyLyttleLimited 350720 372680 mp ®c | 54.5798| FoodProcessingUnspecified
315 60937| TC84/97 | RoyLyttleLimited 350720 372680 mp ®c | 54.5798| FoodProcessingUnspecified
316 60942| TC109/97| RJ MFarms 348400 370500 mp ©T1 | 54.5609| FoodProcessingUnspecified
317 60943| TC108/97| SparkyPac 348300 370600 mp ®T1 | 54.5619| FoodProcessingUnspecified
318 60944 | TC39/94 | TheWildfowlandWetlandsTrust | 349200 367300 1tp ®c | 54.532| PrivateSewage Unspecified
319 60945| TC145/88| CuanSeaFisheried.td 352700| 362600 1 p Pc | 54.4888| FoodProcessingShellFishery
320 61816| TC14/99 | Unknown 359000| 356100 mp ®p | 54.4285| FoodProcessingShellFishery
321 62783| TC296/05| DownCruisingClub 352350] 362800| mp Pc | 54.4907| PrivateSewage Unspecified
322 63688| TC206/07| LaingO'Rouke 348630 370520 mp &1 | 54.5611| SiteDrainage Unspecified
323 64325| TC100/09| Unknown 352680 362280| mp ®c | 54.4859| PrivateSewage Unspecified
324 64339| TC68/08 | QueendJniversityBelfast 359280 350790 mp ®p | 54.3807| SiteDrainage Unspecified
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5. Shellfishand Water Sampling

5.1. HistoricalData

5.1.1. Shellfishwater Quality

The Northern Ireland Environment Agency (NIEA) Water Management Unit collects water samples for analysis
from various locations around Strangford Lough (See Figure 5.1). These water samples are englpstd

for pH, temperature, suspended solids, salinity, dissolved oxygen, faecal colifarnasl( heavy metals,
organochlorides, Polychlorionated Biphenyls (PCB), Polycyclic Aromatic Hydrocarbons (PAHS),
Pentachlorophenol (PCP) and Tributyl Tin ©x@BTO). As faecal coliforms are the main indicators of
sanitation levels in water bodies such as Strangford Lough, these results are shown in Figure 5.2 (and Tabl
5.1) below for all 7 sampling points from 2005 to 2009 (Note the change in cfu/100mlfargjeate Rock and
Ardmillan 2). Faecal coliforms were below 50 cfu/100ml at all sites in all years with the exception of December
2007 when levels of 350 cfu/100ml were recorded at Skate Rock and levels of 150 cfu/100ml at Ardmillan 2
and in December 2@levels of 73 cfu/100ml were recoded at Ardmillan 3. The Guide value for faecal coliforms
in designated shellfish waters, which should be observed by Environment Agencies, under the Shellfish Waters
Directive (79/923/EEC) is <300 cfu/100ml. This figumdiep not only to the shellfish flesh and intervalvular

fluid but also to the waters in which they live. The guide value was only exceedee (at Skate Rock in
December 2007), a similar peak was observed at Ardmillan 2 at the same time but this didewxd &he guide

value.

The averaged and totalled faecal coliform results can be seen in graphical form in Figure 5.3 (and Table 5.1
and Figure 5.4 (and Table 5.2) shows the averaged and total seasonal faecal coliform results. However, it shoul
be notedthat not all seasons from 2005 to 2009 were equally represented (i.e. spring was only sampled once
in the 4 year period) and the sampling sites were not representative of the entire L&igyire 5.3 shows that

the Skate Rock site had the highest faecéifawn levels (514.9 total cfu/100ml; 34.3 average cfu/100ml) over

the sampling period and Marlfield Bay 1 the lowest (42 total cfu/100ml; 3 average cfu/100ml). Figure 5.4 shows
that total and average winter levels of faecal coliforms were higher thamdwalil other seasons and highest

at Skate Rock (403 total cfu/100ml; 67.2 average cfu/100ml). Ardmillan 2 had the second highest winter faecal
coliform levels (181.8 total cfu/100ml; 30.3 average cfu/100ml) and Marlfield Bay had the lowest (21 total
cfu/100ml; 3.5 average cfu/100ml). Total faecal coliform levels during spring, summer and autumn were 8.5

to 16 times lower than the winter levels. Based on the average faecal
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coliform data, autumn had the lowest average and spring the second highest (winter having the highest as

mentioned above). The data for spring must be interpretatgth caution as spring was only sampled orice
the 4 year period.
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Figureb5.1: Locationsof NIEAwater samplingpoints.
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Table5.1: Faecakoliformsat Marlfield Bay,SkateRockand ArdmillanfromH n n p r(8oargeddIEA).
Date Marlfield 1 | Marlfield 2 | Marlfield 3 | Skate Ardmillan1 | Ardmillan2 | Ardmillan3

Rock
23/06/2005 NR 1 2 1 <1 <1 4
15/09/2005 2 <1 <1 7 1 5 <1
12/12/2005 2 7 5 11 6 7 73
31/01/2006 2 17 4 1 30 21 12
20/07/2006 2 5 1 3 1 <1 3
24/10/2006 5 <1 3 2 6 1 1
14/02/2007 4 1 8 34 20 2 <1
10/07/2007 2 2 2 41 2 2 <1
12/09/2007 3 5 10 4 4 <1 1
11/12/2007 9 20 4 350 17 150 15
14/10/2008 5 3 6 6 4 6 3
10/12/2008 3 2 6 4 <1 <1 3
10/02/2009 1 5 8 3 1 <1 6
20/05/2009 1 <1 1 47 <1 2 <2
30/09/2009 <1 1 <1 <1 1 <1 <1
Average 3 4.78 4.12 34.3 6.38 134 8.4
Total 42 71.7 61.8 514.9 95.7 201.4 126.5

NR=Not Recorded

Tableb5.2: Averagedandtotalled seasonafaecalcoliformslevels(cfu/100ml) from 2005¢ 2009(SourceNIEA).

Station Marlfield 1 Marlfield 2 | Marlfield 3 | Skate | Ardmillanl | Ardmillan2 | Ardmillan3

Rock
SpringAvg 1 0.9 1 47 0.9 2 1.9
Summer 2 2.7 1.7 15 1.3 1.3 2.6
Avg
Autumn 3.18 2.16 4.16 3.98 3.2 2.76 1.36
Avg
Winter Avg 3.5 8.7 5.83 67.2 125 30.3 18.3
SpringSum 1 0.9 1 47 0.9 2 1.9
Summer 4 8 5 45 3.9 3.8 7.9
Sum
Autumn 15.9 10.8 20.8 19.9 16 13.8 6.8
Sum
Winter 21 52 35 403 74.9 181.8 109.9
Sum

175

8 AQUAFACT  IN108




SanitarySurveyand Sampling?lanfor Strangford_ough FoodStandardAgencyin Northernlreland
September2011

- Aversge Faecal Coliforms |
(EAJ100m] 3305 - 2002

¥ 1Y
175
3%

Figure5.3: Totaland averagefaecalcoliform resultsfrom 2005¢ 2009(SourceNIEA).
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Figure 5.4: Averaged
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andtotalled seasonafaecalcoliform resultsfrom 2005to 2009.
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5.1.2. ShellfishFleshQuality

In accordance with Annex Il of the EU Hygiene Regulation 854/2004, the Food Standards Agency in Northert
Ireland (FSA in NI) is required to establish the location and fix the boundaries of shellfish harvesting areas in
Northern Ireland. The procesnvolves regular sampling of shellfish from each area to be classified intorder
establish levels of microbiological contamination which subsequently determines which classification should

be awarded for that particular area.

Accordingo the sampleresults,the classificatiorof the areawill be one of three categoriesA,Bor 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 depuratitegt treatment or relaying before it can be placed

on the market. Strangford Lough has historically always been classified as a mixture of A and B harvesting
areas. Table 5.3 summarisethis system. Table 5.4 shows thlmurrent and historical (backto 2003)

classifications within Strangford Lough.

Table5.3: Classificatiorsystemfor shellfishharvestingareas.

Classification Permitted Levels Outcome
Lessthan 230 E. colil00g |[May go direct for human
<230 flesh consumptionif end productstandard
met.
Lessthan 4,600 E. colil0O0g|Must be subject to purificatiol
<4600 |flesh relaying in Class A area (to m
CategoryA requirements)or cooked
by anapprovedmethod.
Lessthan 46,000E.coli00g|Must be subject to relaying for a
C |<46000 |flesh period of at least 2 months or
cooked by an approved method.
Above46,000E.coli100gflesh Prohibited.Harvestinghot permitted

The Regulations stipulate that the competent authority must periodically monitor the levelsaf\i&thin
harvesting areas once they have been classified. FSA in NI currently sample shellfish flesh from the Dorn
Marlfield Bay, Reagh Bay and Skate Rock harvesting areas. Figure 5.5 shows the locations of all monitorin

sites.
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Figure5.5: Locationsof FSAIn NI shellfishmonitoring points for classificationpurposes.
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