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Summary

TheCarrigaholt Priority Area for Actiaonsists of one waterbody, the Moyana_0Xs6 known as the
Moyartariver). The Myara_010isa smallwaterbody (9.7km?). The river channel is only 5km in length

with no tributariesapparenton modern mapduth { Lc ¢ Yl LJA AYRAOFGS GKIFG 4K
streams and drains flowing into the main channel from the north and south

Moyana_010 flowsn an esterly direction across the Loop Head Penninsut@ Carrigaholt Baywhich
sits within the coastal waterbodfl 2 dziil K 2 F (G KS { K(Gobgstatys bidtlh RedieyH o THT 0 Q

Carrigaholt Bay is a designated Shellfish Water (Clas¥est Shannon CarrigaholfTheenvironmental
objectives are currently being met.

TheBay is located within the Lower River Shani®AC and the River Simam and River Fergus Estuaries
SPA.

Moyana 010has been aPoor biological statukom 1997 to date.lt was atBad status when assexsin
GKS t+rGS mMopynQa

The waterbody i#\t Riskof failing to meet the objectives of the Water Framework Directive.

Land use is almost entirely pasture with one villé@@ess) on the waterbody boundary to the south west
and two smaller settlements along the western and north western boundaries.

Nutrients (ammonia and orthophosphate) are the significant issues impacting on water q&adiment

is also potentially a ghificant issue hereChloride and conductivity levels are also significantly elevated
above expected levels for this type of catchmeihisis most likely to be pollutiomelated but the
possibility oftidal impacts also needs to be assessed.

Agricultue and domestic wastewater treatments systems are the significant pressures.
Pathways for pollutant transfer are overland flow from poorly draining soils across the sub basin.

PIP maps show that most of the catchment is high risk (rank 1) for phosplsatlsurface waters.

Recommended Actions:

Local catchment assessment wiimmencewith SSISapid assessment at threbridge hoplocationsto
identify the impacted stretches of the river channel

Undertake stream walks alongthese impacted stretches Identify and map locations ofall
tributaries/drains/pipes and assess impact upstream and downstream on the main river channel, using
field parameters and SSIS or rapid assessment.

Focuson high risk areas for surface P loss (from PIP maps).

Downgradient of the three settlementdook for pipes/drains to identifywhether pathways existor
effluent from domestic wastewater treatment systemsrtach the river.

Assess the rivein the vicinity of the S4 licence (upstream of thidage) to confirm that there are no
discharges from this facility that could potentially impaotthe WFD operational monitoring station.

SouthWest_RpOD_F(B 4



1 Background

1.1 Background information on th@arrigaholPAA

Carrigaholt PAA, OSI 50k Map

/(

T I Sen s

Priority Area | Catchment| Catchment | Sub catchment Region Local Authority
for Action Number Name
Carrigaholt | 27 Shannon South West | ClareCounty
Estuary Council
North
Priority Area for No. of At Risk [No. of Review |No. of dRBMP No of WBs for Status Improvemer
Action WBs WBs Prioritised WBs
2021 2027 Beyond 2027
Carrigaholt 1 0 1 1 0 0
Reasors 1 Dischargeitoimportantshellfisharea.
for _ 1 Activecommunitygroupswith aninterestinbeachimprovement.
selection 1 Potentiatestcasdoragriculturameasuresindfarmadvisorymeasures.
1 Importantareafor seaangling.
Figure 11: Map ofCarrigaholtPAA (Moyana_| Olo}ahowmg monitoring poiribcations:
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1.2 Waterbodyinformation

Table 1.1: Summary information from WFD App

WB Code wB wB Risk | Status 2007 2010 2010 2013 Pressure Pressure sub| Sig? Action
Name Type Obj. 2009 2012 2015 2018 Category category
IE_SH_27M01015 Moyana_ | River At Good Poor Poor Poor Poor Agriculture Pasture Yes A7
0 010 Risk
Industry Section 4 Yes
Domestic Waste | Single House Yes
Water Discharges

Table 1.2: Monitoring point locations

Waterbody Monitoring Point Code | Name Type Monitoring results
Moyana_010 RS27M010100 MOYARTABridge S.W. of Lissagreenaun Pre WFD No
Or Moyarta RS27M010150 NW of Rahona Lodge Operational Yes

SouthWest_ RpOD_F(B




2 Receptorinformation

2.1 Receptor gerview
Figure 21: CarrigaholtPAA waterbody risk map

Source: WFD Application o 1 2 ‘ 4

Figure 22: Carrigaholt PAAVFD statusnap

Source: WFD Application o 12 e

Kilometers
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Table2-1: Receptor information faCarrigaholt PAA

Waterbody Name Moyana_010
Monitoring Point No. Figs/ | R&7M010100 RS27M010150
Name Tables| MOYARTABridge | NW of Rahona Lodge
S.W. of
Lissagreenaun
Risk Category y At Risk
2007 y 3
2011 No monitoring data | 5.3
since 2005. Poor in
2013 2005 and Bad 3
Biological Status 2016 , historically (late 3 _ ,
trends in Q values Moy nQa 2 |No,consistently Poor since 2003
Mpdn Qa0 Bad status historically (late oy J
U2 SENI e mdbddpnQa
Fish status (where rel) NA NA
Baseline (2017) y 0.090
Ortho-P (mg/l P) indicativelqu'a'lity Poor
Trends- significant? UpwardsNo
Dist to threshold Near
Baseline y 0.101
indicative quality Moderate
MRl )) Trends- significant? Downwards- No
Dist to threshold Far
Baseline N 0.501
indicative quality Good
TON (mg/I N) Trends- significant? DownwardsNo
Dist to threshold Far
Supporting N General conditions: Pass
Chemistry Oxygenation condition®ther
Conditions(other) determinands for oxygenation:
High
Hydromorphology
RHAT score
Evidence of Arterial drainage No
20102012 Poor
Ecological 20102015 Poor
Status 20132018 Poor
Elementsdriving status Invertebrates
Protected Areas Discharges t€arrigaholt Bay which isGass Ahellfish
Waters West ShannotCarrigaholt Bay is also part of the
Lower River BannonSAC and River Sham and River
Fergus Estuaries SPA
EPA biologist notes (if any) 2016: 16 taxa recorded. No
sensitive species. Gammarus
dominant. Simulidae (Absent),
Baetis Rhodani (Few). Siltation
Heavy.
Significant issue/impact for receptor Nutrientsorthophosphate and
ammonia Sediment?

SouthWest RpOD_F(B 8



2.2 Assessment of Results
Monitoring results forthe WFD operational station (NW of Rahona Lodge) are outlined beSiation
RS27M010100 has not been monitored since 2005

Locations of WFD operationalomitoring stations are shown in Figutel.

Biological MonitoringData
Q valuedor both monitoring points on Moyana_ 010 ageaphed below irFigure 23 and 24.
Figure 23: Biological monitoring results & C5 adl GA 2y Wb 2 (RL2MOLOIBKDY WFDAPRR I S Q

5.0 -
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Figure 24: Biological monitoring results ate2 C5 & GWIQIYART¥Britlje S.W. of Lissagreenaun
(RS27M01010drom WFD App
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As can be seen from the graph$oplbgical status has never been aba®8 Poon on the Moyana010,

with a marginal improvement in later cycles from-Q20 Q3 L Y

Bad here

HydrochemistryData

Individualorthophosphateand ammoniaresultsfor Wb 2

and26NB & LISOU A BSt e o
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Fig: 25 Orthophosphate Levels 'NW of Rahona Lodge'
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Fig: 26 Ammonia Levels 'NW of Rahona Lotge
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As can be seen from the grapltgncentrations of both nutrients frequently exceédhit values Over
forty percentof orthophosphate results have exceeded the 95%ile EQS since April Z2D0&.result of
0.58mg/l was obtained in October 2017Thirteen percenbf ammonia results alsexceeded the 95%ile
EQSA number of high levelmmoniapeaks were observed, includiagesult of3.1mg/l in July 2017.

As expected, annual average results for both parameters also exceedlévantEQSFig 27). Annual
averageorthophosphate levels have exceeded the BE@8 2011 to date and are showing an increasing

trend. Annual average ammonia exceedences are faweidess significant.

It should be noted however

SouthWest RpOD_F(B
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that the calculatedammoniamean for 2017Avhich isreported in he WFD App, excludes tialy 2017

peak of 3.1mgll

Fig: 27 Annual Average Ammonia and Orthophosphate Levels
'NW of Rahona Lodge'

0.12 0.25
0.1 0.2
> 0.08 z
E 015 L
o 0.06 E
2 01 3
£ 0.04 Q
O =
0.02 0.05
0 0

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
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In relation to other parameters monitored é#b 2 @&K2yw [ 2R3IASQ>X ¢hb .{BODBST a
results havdrequently exceeéd mean good statugQS (see figure& and six result between 2015 and
2019 exceeded the 95%ile limiOne extremely elevated BOD spike of 45mg/l was measured in July 2017,
when the elevated ammonia result of 3.1mg/l was also obtained. These results are indicative of an incident
of point souce pollution at that time. Dissolved oxygen levels were low (44%) on the same sampling

round, as expected given thelevatedBOD result.

Fig: 28 BOD levels 'NW of Rahona Lodge
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BOD EQS

Monitoring results for this waterbodyra frequently indicative of significant nutrientpollution and
occasionallyalso organic pollution Three significant pressures are identifadriculture, section 4 and
DWWTSs. All hawbe potential to cause both nutrient and organic pollutionElevated hloride in
freshwatercan be an indicator afomesticsewage(or slurity) pollution. Chlorideand conductivity results
for the Moyana_010wvaterbodyare graphed in figre 2-9. The correlation between these parameters is

excellent, as expectednnual average and maximum levels are shown in talfle 2

SouthWest RpOD_F(B



Fig: 29 Conductivity and Chloride Levels,'NW of Rahona Lodge
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Table2-2: Chloride results favloyana_010
Year Mean chloride leves Max chloridelevel Normal range
(mgfl) (mgfl) (mgfl)

2007 107 123 1535
2008 107 136
2009 97 123
2010 83 121
2011 72 91
2012 83 101
2013 95 126
2014 113 124
2015 109 128
2016 98 116
2017 94 148
2018 107 123

Normal surface water chloride levels are in the range%b1g/l. As figure Z and table 2 show, results
for Moyana_010 are elevated well abo®®mg/Il. Clare County Counseilaff have advised that thigdloyarta
river (Moyana_010¢an back umluring Sprig tide events. Contour lines from the 50K OSI maps show
that theriver is lowlyingat the WFD operational monitoring poit® b 2 ahdhal v@ R @ihia the 10m
contour) so the possibility of saline influence at th@onitoring point needs to be investigatedTidal
impactswould alscadversely affecbiology here.If there is no tidaimpacthowever, the elevated chloride
and conductivity levelarelikely to beindicatve of domestic wastewateand/or slurry impact

2.3 Summary of Issues

Nutrients (both orthophosphate and ammonia) acensistently elevatedn Moyana010 and are the
significant issue on this waterbodyOccasional instances of organic pollution have also been recorded,
with BOD results elevated above the 95%ile EQS of 2.6mg/l. One instance of gross pollution was recorded
in July 2017 (BOB4mg/l, NH4N 3.1mg)lindicative of point source pollutionEPAbiologistQ aotes for

2016 include the comment that siltation is heavy, so sediment is also pollgraiignificant issue here.

SouthWest RpOD_F(B 12



3 Significant Pressures

3.1 Initial characterisationnformationfrom WFD App

Table 31: EPACharacterisation (from WFD App)

Water Id Category Sub Name | Sig? | Pressure | Comments

body category & impact

Name details 7T B0 ATRIE

Moyana | WBP0001793| Agriculture | Pasture NA Y Nutrient LAMv2.03: pasture 49% P (SCOP) and Rank

_010 pollution PIP for SWP along length of channel.
Agriculture isa likely asignificant pressurdue
to poor soil and small scale farming across th
sub-basin.

WBP0001795 | Industry Section 4 | NA Y Nutrient LAMv2.03: pasture 49% P (SCOP) and Rank|
and PIP for SWP along length of channel, 2x
organic Section 4s 38.9% P, forestry 7% P, diffuse
pollution urban 3% P, DWWTS 2% P. One of the Sect

4s is for a caravan park with secondary
treatment and continuous discharge dig the
tourist seasonThe site is located d/s of the
sampling site. The other Section 4 is located
the coast but doesn't appear to be active

WBP0004124 | Domestic Single NA Y Nutrient Septictanks in the villagémpacted byhigh

Waste house and water levelsof the lower Moyarta River
Water discharge organic
S pollution

3.2 Updatedsignificant pressurenformation

The Moyarta river (Moyana_010) discharges through Carrigaholt village artm&holt Bay, a designated
ShellfishWater (currently Class A). WhiarrigaholtBay is not part of the PAA, it nsidered in the
assessment of significant pressures below becauseaitsisnsitive receptoin terms ofrisk of microbial
contamination.

9 Agriculture
Agricultural pressuresn Carrigaholt Bayere previously assessed 8yare CountZouncil in its Pollution

Reduction Programm@RP) fovWest ShannoiCarrigaholt Inspections were undertaken on farms within
100mof the Moyarta rivebetween 2001 and 2Q¥2012. Theprogramme focussed on raising awareness
of water qualityas well a®nfarm inspectionsinthe initial2001assessmentl 7 of the 44 farms inspected
were identified as medium and high riskhesefarms were revisited in 2004/2005 amgain in 2011. nl

the 2011 assessment, riarms were in the high riskategory and only 5 were classed as medium risk. The
councilstatedin its PRP report for 201that farmers were aware of water quality issues in the catchment
and werel@ognizant angbroactively aware of their own contributidgm protecting and preventing potential
impacts to wate While there may have been behavioural changes in the®gstrs, this would indicate
that ongoing agricultural issues here are more likely to be fddfose pollution, with lower riskom point
sources.

9t ! Q& [ ! a 2 dzi LjastureOdlivier® 4966 lofith® R load kolthé catchmeritand use here is
almost wholly pastureThe subkbasin is overlain by poorly draining soils (mainly shales and sandstone tills)
with pockets of peat in the headwaters and alluvium along the river channel. Phosphate susceptibility
maps (Appendix V) indicate that most of the sadsin isankedhigh suscetibility for surface phosphate

loss. Surface P PIP maps (Appendix 1V) show that most of theasinbis also PIP Rank 1, indicating very

SouthWest RpOD_F(B 13



high risk of phosphate loss to surface waterSediment pathways aralso likely wherephosphate

pathways exist

UL2twhQa ¢2NJ] LINRPINIYYS Ay GKAA& OdndinotoryCaigahok Bay F 2 Odz
but pathways for diffusgphosphate and microbial pollution from agriculture would be expected to be

similar (i.e. overland flow including land drainsheefore measures to break pathways for phosphate

pollution may be of benefit in mitigating microbial pollution riskhe downstream catchment

 Section 4 Licences

The first of the two Section @4)licences referred to in table-B above is a holidasnobile home park

with over 100 mobile homes and seven holiday hon@essupancy of thenobile homes woulde expected

to be seasonabut the holiday homes can potentially be occupied ygamd. The facilitdischarge point

is shown on maps as beitateddownstream2 ¥ G KS 2 C5 2LISNYI GA2yFf Y2y Adz2
[ 2 R 30StBeems unlikely that any discharge from this development would be impacting at the WFD
monitoring station, but this should be confirmed on the grountf all discharges fronthis site are
downstream then this S4 licence is not a significant pressure on Moyana_010 althoughyitbe a
potential pressure on Carrigaholt Bay

The second S4 licence referred to above is not operational. When operational, this development was an
oyster nursery. No discharge took place to the Moyana_010; the facility discharged waste filter water
from the nursery beds directly into the bay. So this can be ruled out as a significant pressure on
Moyana_010.

T Domestic Waste Water

The entireMoyana_01Gub-basin is unseweredith houses served by on site systenhdany of these are
in locations which ardigh risk locationdor P loss to surfaceaters particularlyalongthe waterbody

boundary tavardsthe westof the peninsulamainly inCross villageT ullig andKnocknagarhoon townland
h{L cé¢ YI L& AY RhaQéxistetweéektheddodaliots&nd theMoyarta rive(see map in
Appendix VIII)

SouthWest RpOD_F(B 14



The Moyana_010 dischargekrough Carrigaholt village o Carrigaholt Baya designaed $ellfishWater
(currently Class A)The village of @rigaholt isdownstream of the Myana_010 monitring point and is
therefore not a significant pressure on tRAA itself.However the village isnsewered and, as ourled
in Table 31, are County Council staffave advised thathe river periodically floods andeptic tanks
overflow, putting the shellfishwaters at risk. Thispressurewasalsopreviouslyassessedy thecouncil in

its FRPfor Carrigaholt Bap

¢ KS 2012rejagi@antl@ed thathe village of Carrigahoi$ the most

likely source of microbial contamination of icigaholt Bay\garticularly from those properties that are
discharging and seeping directly to the salt marsh/Moyarta rivéram systems very close to the sh@re
This would indicate that the river upstreasfithe villagdsnot likely to be signi€ant in terms opathways

for microbialpollution to the Bayfrom septic tank sources

3.3 Conclusioson the Significant Pressure/s

The twosignificant pressures on Moyan@10 water quality are agriculture and domestic wastewater.
Neither of the Section 4 licenceslikely to be a significant pressure here although the location of all
discharges fromhe holiday mobile home parkeeds to be confirmed so that this potential pressure can

be ruled out.

Carrigaholt Bay (not in the PAA but a vulnerable receptor) is at risk fromagpitulture and domestic
wastewater pressures. Addressing agricultural gsares in the upstreancatchment mayalso be of

benefitin reducing pollution risk to the shellfish waters downstream

4 Pathways Information and Analysis
4.1  Conceptual Model Development

Nutrients (ammonia and orthophosphatednd possibly sedimerdre the significant isssampacting on
water quality in Moyana_010.The entire PAA overliesnaunproductive aquiferRl). Soils arepoorly
draining with small areas of peat in the headwatelsand use is pasturexcept forsmall esidential
settlements Cross villagen the southwest boundargnd two smaller settlements on the western and

north western boundarigs

The river catchment is small (19.7RmFromthe O3 50k mapsit appears to ba single channel flowing
5km from its source (to the south of Tullig) to Carrigaholt. BEdger mapsshow asignificanttributary
flowing NS approximately 2km upstream of the WFD monitoring statifigure 4-1) but this is not

apparent o aerial imagery OSlc € Y I LJa

Ffaz

AYRAOLF UGS

Y2NB SEGSyY

streams flowing into the main channel fraiands to thenorth and south(see Appendix VIII)

Figure4-1: OS map, showingne Moyarta tributary (Historic springs shown as blue dotstba map.
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Because oftte small size and relative uniformitytbe geology and land usetine Moyana_01Gub-basin
there is no requirement for a conceptual model here. PIP nragisate that most of the subasinis high
risk for surface P logsom agriculture These areas are also higher risk for sediment lssre the high
surface P susceptibility areas

The potential for misconnections from septic tank systemshegithssessed

Details of the Local Catchment Assessment are provid8edtion 6.

5 Interim Conclusions on the PAA
Moyana_010

Moyana_0104lso known as the Moyarta River) is the sole waterbody in the Carrigaholt RAéws into
Carrigaholt Bayjesignated Shellfish Water (Class A).

f  Poor biological status frorh997to date. Bad statusvhen assessinfh f I 6§ S My nQa

1 At Rislof failing to meet the objectives of the Water Framework Directive

1 Nutrients (ammonia and orthophosphate) are thignificant issugimpacting on water quality
Results are significantly elevated above the ammonia and orthophosphate &&fnent is also
potentially a significant issue here.

1 Land use iglmost entirely pasturewith one village (Cross) on theaterbodyboundary to the
south west and twesmaller settlements along the western and north western boundaries.

9 Agriculture and domestic wastewater treatments systems are the significant pressures

1 Pathways for pollutant transfeare overland flow from porly draining soilacross the sub basin
1 PIPmaps show thaimost of the catchment is high risk (rank 1) for phosphate loss to surface
waters
6 Work Plan

6.1 Further Characterisation Actions from WFD App

The further characterisation actiomescribedn the WFD App aras follows

Waterbody | Action | Description

Moyana_010| IAl1 (EPA) to bring this subcatchment to the agricultural advisors, when appointe
1Al Carrigaholt requires a waste water treatment plant
IA7 Focus on sources of nutrients from agriculture, septic ®rgtems and section 4

The estimated resource for this local catchment assessm&itdsys

SouthWest RpOD_F(B 16



6.2 Local Catchment Assessmeiioyana_010

1

The focus aredor the local catchment assessmestthe river and its tributaries fronthe WFD
operational monitoring pointb 2 2 ¥ wl Kohé headwatdRsBe&e figure 6L).

Monitoring results up to 2005 forpre C5 & il GA2Yy W. NAR3IS {2 2F [Aa
indicate that this site was alsmpacted in the past. Undertake bridge hops dioth WFD sites

(Stes 1 and 2using SSI® confirm whetherthey remain at similar poor status.If water quality

at dte 2is impacted assess upstream at Site 3.

Walk upstream andownsteam of the S4 &ty andidentify all pipe locations t@onfirmwhether

discharges from this facility aedl locateddownstream of the WFD operational monitoring station.
Undertake a stream walk for the length of the impacted stretches of Moyana_@i¥ing

upstream othe WFD operational monitoring point. Test for field parameters (DCcanductivity

are a priority herg, noting changeas you moveipstream. Monitor sediment extent and type

Assess whether tidal impacts look possible at theDWienitoring station.

Confirm whether the Nstributary existgwhether surface flowing or piped) and if it exists, assess
impact upstream and downstream on the main channésoidentify and assesgnpact from

other tributaries, streams and drains flowing irttte mainchannel. Include lands wére historic
ALINAY3Ia | NB aKz2gy 2y bek@insthgret cé Y LA |a G§KSNB
Considering that lands are poorly drainitigroughout, look for land drains/pipes/possible

evidence of misconnecatns from septic tankfarmyards In terms of domestic waste water risk

focus also on the settlements along thpgradientwaterbody boundary ¢ ¢ Y I LJA Ay RA Ol {
pathways may exist here.

SouthWest RpOD_F(B 17



Figure6-1: LCAMoyana_010
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7 Review of possible mitigation options

Thenature of the mitigation measures will be determined by the significant pressanpadting on water
quality n this catchment.

For diffuse phosphate losses from agricultural landgicat source areas need to be mapped at field scale
and measures should be focussed on breaking the pathways here.

If domestic wastewater treatment systems are identified as a significant pressure, homeowners will be
notified in writing of thegrants available to them.

8 Communications

We held a community information meetinga Zoonon the 8" of September2020to tell the public
about our work and to hear about water quality concerns from people living in the area. Issues raised at
the meeting included:
1 General water quality questions including where samples have been taken and the reasons for
the water quality problems.
1 Communications, how will we communicate our findings? will we have another meeting to do
this?
9 Discussion about a projetttat has been proposed for the catchment looking at alternatives to
domestic wastewater treatment systems.

Other thanupdated information on feedback from the public meeting (section 8), this desk study is based
ondata collated on or before: 12" March 2020
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Appendix ICarrigaholtPAAlandusemap

(2
(=

Moyana_010 land use map
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Appendix lICarrigaholt PAAvet and drysoilsmap
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Appendix It Carrigaholt PAgroundwater vulnerabilitynap

Moyana_010 GW vulnerability map
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Appendix V: CarrigaholisurfacePPIP map
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AppendixV: surfacephosphate susceptibilitgpnap

SouthWest_Rp0040_B0

| 1000 m |

Legend

Very Low
I Low
B Moderate
W High
W very High




AppendixVI: Protected sitesnap
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AppendixVIL Carrigaholthellfish area West Shannoi€Carrigaholt

s,

(f/f‘d/

o

Source: WFD Application 2

Kilometers

SouthWest_Rp0040_B0




AppendixVIlt{f ONBSSY3aINI o 2F h{L cé& /I A&AYA YILI aK2gAy3 (62 (NIOo dzi

SouthWest_Rp0040_B0



