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Summary
The Carrigaholt Priority Area for Action consists of one waterbody, the Moyana_010 (also known as the
Moyarta river). The Moyana_010 is a small waterbody (19.7km2). The river channel is only 5km in length
with no tributaries apparent on modern maps but OSI6” maps indicate that there may be many small
streams and drains flowing into the main channel from the north and south.
Moyana_010 flows in an easterly direction across the Loop Head Penninsula into Carrigaholt Bay, which
sits within the coastal waterbody ‘Mouth of the Shannon (HAs 23;27)’ (Good status but In Review).
Carrigaholt Bay is a designated Shellfish Water (Class A), West Shannon Carrigaholt. The environmental
objectives are currently being met.
The Bay is located within the Lower River Shannon SAC and the River Shannon and River Fergus Estuaries
SPA.
Moyana_010 has been at Poor biological status from 1997 to date. It was at Bad status when assessed in
the late 1980’s.
The waterbody is At Risk of failing to meet the objectives of the Water Framework Directive.
Land use is almost entirely pasture with one village (Cross) 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 quality. Sediment
is also potentially a significant issue here. Chloride and conductivity levels are also significantly elevated
above expected levels for this type of catchment. This is most likely to be pollution-related but the
possibility of tidal impacts also needs to be assessed.
Agriculture 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 phosphate loss to surface waters.

Recommended Actions:
Local catchment assessment will commence with SSIS/rapid assessment at three bridge hop locations to
identify the impacted stretches of the river channel.
Undertake stream walks along these impacted stretches. Identify and map locations of all
tributaries/drains/pipes and assess impact upstream and downstream on the main river channel, using
field parameters and SSIS or rapid assessment.
Focus on high risk areas for surface P loss (from PIP maps).
Downgradient of the three settlements, look for pipes/drains to identify whether pathways exist for
effluent from domestic wastewater treatment systems to reach the river.
Assess the river in the vicinity of the S4 licence (upstream of the village) to confirm that there are no
discharges from this facility that could potentially impact on the WFD operational monitoring station.
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1 Background
1.1

Background information on the Carrigaholt PAA

Priority Area
for Action

Catchment
Number

Catchment
Name

Carrigaholt

27

Shannon
Estuary
North

Sub catchment

Region

Local Authority

South West

Clare County
Council

Priority Area for
Action

No. of At Risk
WBs

No. of Review
WBs

No. of dRBMP
Prioritised WBs

No of WBs for Status Improvement:
2021

2027

Beyond 2027

Carrigaholt

1

0

1

1

0

0

Reasons
for
selection

•
•
•
•

Discharges into important shellfish area.
Active community groups with an interest in beach improvement.
Potential test case for agricultural measures and farm advisory measures.
Important area for sea angling.

Figure 1-1: Map of Carrigaholt PAA (Moyana_010), showing monitoring point locations:
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1.2

Waterbody Information

Table 1.1: Summary information from WFD App
WB Code
IE_SH_27M01015
0

WB
Name
Moyana_
010

WB
Type
River

Risk
At
Risk

Status
Obj.
Good

20072009
Poor

20102012
Poor

20102015
Poor

20132018
Poor

Pressure
Category
Agriculture

Pressure
category
Pasture

sub-

Sig?

Action

Yes

IA7

Industry

Section 4

Yes

Domestic Waste
Water

Single House
Discharges

Yes

Table 1.2: Monitoring point locations
Waterbody

Monitoring Point Code

Name

Type

Monitoring results

Moyana_010

RS27M010100

MOYARTA - Bridge S.W. of Lissagreenaun

Pre WFD

No

Or Moyarta

RS27M010150

NW of Rahona Lodge

Operational

Yes
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2 Receptor Information
2.1

Receptor overview

Figure 2-1: Carrigaholt PAA waterbody risk map.

Figure 2-2: Carrigaholt PAA WFD status map
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Table 2-1: Receptor information for Carrigaholt PAA
Waterbody Name

Moyana_010

Monitoring Point No.
Name

Figs/ RS27M010100
Tables MOYARTA - Bridge

RS27M010150

NW of Rahona Lodge

S.W. of
Lissagreenaun
Risk Category

Biological Status

y
2007
2011
2013
2016
trends in Q values

y
No monitoring data
since 2005. Poor in
2005 and Bad
historically (late
1980’s to early
1990’s)

Fish status (where rel)
Baseline (2017)
Ortho-P (mg/l P)

NH4-N (mg/l N)

TON (mg/l N)

indicative quality
Trends - significant?
Dist to threshold
Baseline
indicative quality
Trends - significant?
Dist to threshold
Baseline
indicative quality
Trends - significant?
Dist to threshold

Supporting
Chemistry
Conditions (other)

At Risk

NA
y

y

N

N

3
2-3
3
3
No, consistently Poor since 2005.
Bad status historically (late 1980’s
to early 1990’s)
NA
0.090
Poor
Upwards-No
Near
0.101
Moderate
Downwards - No
Far
0.501
Good
Downwards-No
Far
General conditions: Pass
Oxygenation conditions: Other
determinands for oxygenation:
High

Hydromorphology
RHAT score
Evidence of Arterial drainage
2010-2012
2010-2015
2013-2018
Elements driving status
Protected Areas
Ecological
Status

EPA biologist notes (if any)

Significant issue/impact for receptor

SouthWest_Rp0040_F03

No
Poor
Poor
Poor
Invertebrates
Discharges to Carrigaholt Bay which is a Class A Shellfish
Waters, West Shannon-Carrigaholt. Bay is also part of the
Lower River Shannon SAC and River Shannon and River
Fergus Estuaries SPA
2016: 16 taxa recorded. No
sensitive species. Gammarus
dominant. Simulidae (Absent),
Baetis Rhodani (Few). Siltation
Heavy.
Nutrients orthophosphate and
ammonia. Sediment?
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2.2 Assessment of Results
Monitoring results for the WFD operational station (NW of Rahona Lodge) are outlined below. Station
RS27M010100 has not been monitored since 2005.
Locations of WFD operational monitoring stations are shown in Figure 1-1.

Biological Monitoring Data
Q values for both monitoring points on Moyana_010 are graphed below in Figure 2-3 and 2-4.
Figure 2-3: Biological monitoring results at WFD station ‘NW of Rahona Lodge’ (RS27M010150), from WFD App

Figure 2-4: Biological monitoring results at pre-WFD station ‘‘MOYARTA - Bridge S.W. of Lissagreenaun
(RS27M010100) from WFD App
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As can be seen from the graphs, biological status has never been above Q3 (Poor) on the Moyana_010,
with a marginal improvement in later cycles from Q2-3 to Q3. In the late 1980’s/early 1990’s, status was
Bad here.
Hydrochemistry Data
Individual orthophosphate and ammonia results for ‘NW of Rahona Lodge’ are graphed below in Fig 2-5
and 2-6 respectively. Also shown on the graphs are the mean and 95%ile EQS’s for each parameter.
Fig: 2-5 Orthophosphate Levels 'NW of Rahona Lodge'
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Fig: 2-6 Ammonia Levels 'NW of Rahona Lodge'
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As can be seen from the graphs, concentrations of both nutrients frequently exceed limit values. Over
forty percent of orthophosphate results have exceeded the 95%ile EQS since April 2007. One result of
0.58mg/l was obtained in October 2017. Thirteen percent of ammonia results also exceeded the 95%ile
EQS. A number of high level ammonia peaks were observed, including a result of 3.1mg/l in July 2017.
As expected, annual average results for both parameters also exceed the relevant EQS (Fig 2-7). Annual
average orthophosphate levels have exceeded the EQS from 2011 to date and are showing an increasing
trend. Annual average ammonia exceedences are fewer and less significant. It should be noted however
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that the calculated ammonia mean for 2017 which is reported in the WFD App, excludes the July 2017
peak of 3.1mg/l.

0.12
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0.1

0.2
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0.15
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Fig: 2-7 Annual Average Ammonia and Orthophosphate Levels
'NW of Rahona Lodge'
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In relation to other parameters monitored at ‘NW of Rahona Lodge’, TON levels are satisfactory. BOD
results have frequently exceeded mean good status EQS (see figure 2-8) and six result between 2015 and
2019 exceeded the 95%ile limit. One 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 source pollution at that time. Dissolved oxygen levels were low (44%) on the same sampling
round, as expected given the elevated BOD result.
Fig: 2-8 BOD levels 'NW of Rahona Lodge
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Monitoring results for this waterbody are frequently indicative of significant nutrient pollution and
occasionally also organic pollution. Three significant pressures are identifed: agriculture, section 4 and
DWWTSs. All have the potential to cause both nutrient and organic pollution. Elevated chloride in
freshwater can be an indicator of domestic sewage (or slurry) pollution. Chloride and conductivity results
for the Moyana_010 waterbody are graphed in figure 2-9. The correlation between these parameters is
excellent, as expected. Annual average and maximum levels are shown in table 2-2.
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Fig: 2-9 Conductivity and Chloride Levels,'NW of Rahona Lodge'
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Table 2-2: Chloride results for Moyana_010
Year

Mean chloride levels
(mg/l)

Max chloride level
(mg/l)

Normal range
(mg/l)

2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

107
107
97
83
72
83
95
113
109
98
94
107

123
136
123
121
91
101
126
124
128
116
148
123

15-35

Normal surface water chloride levels are in the range 15-35mg/l. As figure 2-7 and table 2-2 show, results
for Moyana_010 are elevated well above 35mg/l. Clare County Council staff have advised that the Moyarta
river (Moyana_010) can back up during Spring tide events. Contour lines from the 50K OSI maps show
that the river is low-lying at the WFD operational monitoring point ‘NW of Rahona Lodge’ (within the 10m
contour) so the possibility of saline influence at the monitoring point needs to be investigated. Tidal
impacts would also adversely affect biology here. If there is no tidal impact however, the elevated chloride
and conductivity levels are likely to be indicative of domestic wastewater and/or slurry impact.

2.3 Summary of Issues
Nutrients (both orthophosphate and ammonia) are consistently elevated on Moyana-010 and are the
significant issue on this waterbody. Occasional 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 (BOD 54mg/l, NH4N 3.1mg/l) indicative of point source pollution. EPA biologist’s notes for
2016 include the comment that siltation is heavy, so sediment is also potentially a significant issue here.

SouthWest_Rp0040_F03

12

3 Significant Pressures
3.1 Initial characterisation information from WFD App
Table 3-1: EPA Characterisation (from WFD App)
Water
body
Name

Id

Moyana
_010

WBP0001793

Category

Subcategory

Name

Agriculture

Pasture

NA

WBP0001795

Industry

Section 4

WBP0004124

Domestic
Waste
Water

Single
house
discharge
s

Sig?

Pressure
& impact
details

Comments

Y

Nutrient
pollution

NA

Y

Nutrient
and
organic
pollution

NA

Y

Nutrient
and
organic
pollution

LAMv2.03: pasture 49% P (SCOP) and Rank 1
PIP for SW-P along length of channel.
Agriculture is a likely a significant pressure due
to poor soil and small scale farming across the
sub-basin.
LAMv2.03: pasture 49% P (SCOP) and Rank 1
PIP for SW-P along length of channel, 2x
Section 4s 38.9% P, forestry 7% P, diffuse
urban 3% P, DWWTS 2% P. One of the Section
4s is for a caravan park with secondary
treatment and continuous discharge during the
tourist season. The site is located d/s of the
sampling site. The other Section 4 is located at
the coast but doesn't appear to be active.
Septic tanks in the village impacted by high
water levels of the lower Moyarta River.

from WFD App

3.2 Updated significant pressure information
The Moyarta river (Moyana_010) discharges through Carrigaholt village into Carrigaholt Bay, a designated
Shellfish Water (currently Class A). While Carrigaholt Bay is not part of the PAA, it is considered in the
assessment of significant pressures below because it is a sensitive receptor in terms of risk of microbial
contamination.

• Agriculture
Agricultural pressures on Carrigaholt Bay were previously assessed by Clare County Council in its Pollution
Reduction Programme (PRP) for West Shannon-Carrigaholt. Inspections were undertaken on farms within
100m of the Moyarta river between 2001 and 2011/2012. The programme focussed on raising awareness
of water quality as well as on farm inspections. In the initial 2001 assessment, 17 of the 44 farms inspected
were identified as medium and high risk. These farms were revisited in 2004/2005 and again in 2011. In
the 2011 assessment, no farms were in the high risk category and only 5 were classed as medium risk. The
council stated in its PRP report for 2011 that farmers were aware of water quality issues in the catchment
and were ‘cognizant and proactively aware of their own contribution in protecting and preventing potential
impacts to water’. While there may have been behavioural changes in the past 8 years, this would indicate
that ongoing agricultural issues here are more likely to be from diffuse pollution, with lower risk from point
sources.
EPA’s LAM output calculated that pasture delivers 49% of the P load to the catchment. Land use here is
almost wholly pasture. The sub-basin 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 sub-basin is ranked high susceptibility for surface phosphate
loss. Surface P PIP maps (Appendix IV) show that most of the sub-basin is also PIP Rank 1, indicating very
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high risk of phosphate loss to surface waters. Sediment pathways are also likely where phosphate
pathways exist.
LAWPRO’s work programme in this catchment is focussed on the Moyarta river and not on Carrigaholt Bay
but pathways for diffuse phosphate and microbial pollution from agriculture would be expected to be
similar (i.e. overland flow including land drains). Therefore measures to break pathways for phosphate
pollution may be of benefit in mitigating microbial pollution risk in the downstream catchment.

•

Section 4 Licences

The first of the two Section 4 (S4) licences referred to in table 3-1 above is a holiday mobile home park
with over 100 mobile homes and seven holiday homes. Occupancy of the mobile homes would be expected
to be seasonal but the holiday homes can potentially be occupied year-round. The facility discharge point
is shown on maps as being located downstream of the WFD operational monitoring station ‘NW of Rahona
Lodge’ so it seems unlikely that any discharge from this development would be impacting at the WFD
monitoring station, but this should be confirmed on the ground. If all discharges from this site are
downstream, then this S4 licence is not a significant pressure on Moyana_010 although it may be 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.

•

Domestic Waste Water

The entire Moyana_010 sub-basin is unsewered with houses served by on site systems. Many of these are
in locations which are high risk locations for P loss to surface waters, particularly along the waterbody
boundary towards the west of the peninsula, mainly in Cross village, Tullig and Knocknagarhoon townland.
OSI 6” maps indicate that pathways may exist between these locations and the Moyarta river (see map in
Appendix VIII).
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The Moyana_010 discharges through Carrigaholt village into Carrigaholt Bay, a designated Shellfish Water
(currently Class A). The village of Carrigaholt is downstream of the Moyana_010 monitoring point and is
therefore not a significant pressure on the PAA itself. However the village is unsewered and, as outlined
in Table 3-1, Clare County Council staff have advised that the river periodically floods and septic tanks
overflow, putting the shellfish waters at risk. This pressure was also previously assessed by the council in
its PRP for Carrigaholt Bay. The Council’s 2011 report concluded that the village of Carrigaholt is the most
likely source of microbial contamination of Carrigaholt Bay ‘particularly from those properties that are
discharging and seeping directly to the salt marsh/Moyarta river or from systems very close to the shore’.
This would indicate that the river upstream of the village is not likely to be significant in terms of pathways
for microbial pollution to the Bay from septic tank sources.

3.3 Conclusions on the Significant Pressure/s
The two significant pressures on Moyana_010 water quality are agriculture and domestic wastewater.
Neither of the Section 4 licences is likely to be a significant pressure here although the location of all
discharges from the holiday mobile home park needs 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 from both agriculture and domestic
wastewater pressures. Addressing agricultural pressures in the upstream catchment may also be of
benefit in reducing pollution risk to the shellfish waters downstream.

4 Pathways Information and Analysis
4.1

Conceptual Model Development

Nutrients (ammonia and orthophosphate) and possibly sediment are the significant issues impacting on
water quality in Moyana_010. The entire PAA overlies an unproductive aquifer (Pl). Soils are poorly
draining with small areas of peat in the headwaters. Land use is pasture except for small residential
settlements (Cross village on the southwest boundary and two smaller settlements on the western and
north western boundaries).
The river catchment is small (19.7km2). From the OSi 50k maps, it appears to be a single channel flowing
5km from its source (to the south of Tullig) to Carrigaholt Bay. Older maps show a significant tributary
flowing N-S approximately 2km upstream of the WFD monitoring station (figure 4-1) but this is not
apparent on aerial imagery. OSI 6” maps also indicate a more extensive network of drains and small
streams flowing into the main channel from lands to the north and south (see Appendix VIII).
Figure 4-1: OS map, showing one Moyarta tributary (Historic springs shown as blue dots on the map).
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Because of the small size and relative uniformity of the geology and land use in the Moyana_010 sub-basin,
there is no requirement for a conceptual model here. PIP maps indicate that most of the sub-basin is high
risk for surface P loss from agriculture. These areas are also higher risk for sediment loss, as are the high
surface P susceptibility areas.
The potential for misconnections from septic tank systems will be assessed.
Details of the Local Catchment Assessment are provided in Section 6.

5 Interim Conclusions on the PAA
Moyana_010
Moyana_010 (also known as the Moyarta River) is the sole waterbody in the Carrigaholt PAA. It flows into
Carrigaholt Bay, designated Shellfish Water (Class A).
•
•
•

•
•
•
•

Poor biological status from 1997 to date. Bad status when assess in the late 1980’s.
At Risk of failing to meet the objectives of the Water Framework Directive.
Nutrients (ammonia and orthophosphate) are the significant issues impacting on water quality.
Results are significantly elevated above the ammonia and orthophosphate EQS. Sediment is also
potentially a significant issue here.
Land use is almost entirely pasture with one village (Cross) on the waterbody boundary to the
south west and two smaller settlements along the western and north western boundaries.
Agriculture 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 phosphate loss to surface
waters.

6 Work Plan
6.1 Further Characterisation Actions from WFD App
The further characterisation actions described in the WFD App are as follows:
Waterbody

Action

Description

Moyana_010

IA1

(EPA) to bring this subcatchment to the agricultural advisors, when appointed

IA1

Carrigaholt requires a waste water treatment plant

IA7

Focus on sources of nutrients from agriculture, septic tank systems and section 4.

The estimated resource for this local catchment assessment is 31 days.
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6.2 Local Catchment Assessment, Moyana_010
•
•

•
•

•
•

•

The focus area for the local catchment assessment is the river and its tributaries from the WFD
operational monitoring point ‘NW of Rahona Lodge’ to the headwaters (see figure 6-1).
Monitoring results up to 2005 for pre-WFD station ‘Bridge SW of Lissagreenaun’ 1km upstream
indicate that this site was also impacted in the past. Undertake bridge hops at both WFD sites
(Sites 1 and 2) using SSIS to confirm whether they remain at similar poor status. If water quality
at Site 2 is impacted, assess upstream at Site 3.
Walk upstream and downsteam of the S4 facilty and identify all pipe locations to confirm whether
discharges from this facility are all located downstream of the WFD operational monitoring station.
Undertake a stream walk for the length of the impacted stretches of Moyana_010, moving
upstream of the WFD operational monitoring point. Test for field parameters (DO and conductivity
are a priority here), noting changes as you move upstream. Monitor sediment extent and type.
Assess whether tidal impacts look possible at the WFD monitoring station.
Confirm whether the N-S tributary exists (whether surface flowing or piped) and if it exists, assess
impact upstream and downstream on the main channel. Also identify and assess impact from
other tributaries, streams and drains flowing into the main channel. Include lands where historic
springs are shown on the OSi 6” maps as there may be drains here.
Considering that lands are poorly draining throughout, look for land drains/pipes/possible
evidence of misconnections from septic tanks/farmyards. In terms of domestic waste water risk,
focus also on the settlements along the upgradient waterbody boundary. 6” maps indicate that
pathways may exist here.
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Figure 6-1: LCA, Moyana_010

©Ordnance Survey Ireland 2019/OSi_NMA_073
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7 Review of possible mitigation options
The nature of the mitigation measures will be determined by the significant pressures impacting on water
quality in this catchment.
For diffuse phosphate losses from agricultural lands, critical 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 the grants available to them.

8 Communications
We held a community information meeting via Zoom on the 8th of September 2020 to 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:
•
•
•

General water quality questions including where samples have been taken and the reasons for
the water quality problems.
Communications, how will we communicate our findings? will we have another meeting to do
this?
Discussion about a project that has been proposed for the catchment looking at alternatives to
domestic wastewater treatment systems.

Other than updated information on feedback from the public meeting (section 8), this desk study is based
on data collated on or before: 12th March 2020
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Appendix I: Carrigaholt PAA land use map
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Appendix II: Carrigaholt PAA wet and dry soils map

SouthWest_Rp0040_F03

Appendix III: Carrigaholt PAA groundwater vulnerability map
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Appendix IV: Carrigaholt surface P PIP map
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Appendix V: surface phosphate susceptibility map
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Appendix VI: Protected sites map
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Appendix VII: Carrigaholt Shellfish area, West Shannon-Carrigaholt
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Appendix VIII: Screengrab of OSI 6” Cassini map showing two tributaries flowing in to Moyarta from the north
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