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1 Introduction
Background to the PAA
The Bundorragha Priority Area for Action (PAA) is an area of approximately 68 km 2 located in southwest Mayo at the Mayo/Galway border and forms part of the wider 32_Erriff Clew Bay Catchment.
The PAA comprises four water bodies: three river water bodies: Bundorragha_010; Bundorragha_020;
Lackakeely_010; and one coastal water body, Killary Harbour (Table 1, Figure 2, Figure 1).
A catchment assessment workshop was held in Castlebar on 26th to 28th April 2017. It was attended
by representatives of local authorities (Mayo, Galway, Roscommon, Leitrim, Sligo), LAWCO, Irish
Water, IFI, Forest Service, Coillte, NPWS, Teagasc, GSI, DAFM, Marine Institute and EPA. Based on the
draft River Basin Management Plan priorities, a set of agreed principles and the local priorities of the
workshop attendees, 34 areas were recommended for action, of which the Bundorragha PAA was one.
The Bundorragha PAA was selected for the following reasons:
▪
▪
▪
▪
▪
▪

Possible quick win - just deteriorated;
One deteriorated water body;
One At Risk High Ecological Status objective water body;
One Review High Ecological Status objective water body;
Two water bodies failing to meet protected area objectives for Freshwater Pearl Mussel;
Headwaters to Killary Harbour Shellfish Area.

Information Sources Consulted
Several information sources were consulted during the preparation of the desk study for the
Bundorragha PAA including:
▪
▪
▪
▪

▪

▪

▪

▪

WFD web application – EPA characterisation data
NPWS Bundorragha Freshwater Pearl mussel sub-basin management plan https://www.catchments.ie/download/freshwater-pearl-mussel-plans-2009-2015/
IFI Sampling Fish for the Water Framework Directive, Rivers 2014 http://wfdfish.ie/wpcontent/uploads/2011/11/Rivers_report_2014.pdf
Clifden-Castlebar
GWB:
Summary
of
Initial
Characterisation
https://jetstream.gsi.ie/iwdds/delivery/GSI_Transfer/Groundwater/GWB/ClifdenCastlebarG
WB.pdf
NPWS (2017) Conservation Objectives: Mweelrea/Sheeffry/Erriff Complex SAC 001932.
Version 1. National Parks and Wildlife Service, Department of Culture, Heritage and the
Gaeltacht.
ISSN
2009-4086
Series
Editor:
Rebecca
Jeffrey.
http://edepositireland.ie/handle/2262/81926
NS 2 Freshwater Pearl Mussel Sub-Basin Management Plans. Report on Morphological
Monitoring and Catchment Walkover Risk Assessments in the Bundorragha Catchment.
September 2009, NWPS.
http://www.wfdireland.ie/docs/5_FreshwaterPearlMusselPlans/Background%20Documents
/Morphology/Bundorragha/Bundorragha%20Morphology%20Field%20Work%20Report%20
2009.pdf
Draft Plan for Forests & Freshwater Pearl Mussel in Ireland July 2018
https://www.agriculture.gov.ie/forestservice/publicconsultation/planforforestsfreshwaterpe
arlmusselinireland/
Workshop with Mayo County Council 26th September 2018.
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PAA Summary
A summary of risk, ecological status, known pressures and associated significance for the Bundorragha PAA are presented in Table 1, Figure 2, Figure 1.
Table 1: Summary of Risk, Ecological Status, Pressures, and Significance for the Bundorragha PAA

WB Code

WB Name

WB
Type

Risk

High
status
obj.

2009

2012

2015

2018
1

IE_WE_310_0000

1

Killary Harbour

Coastal

Review

No

M

M

G

IE_WE_32_358
IE_WE_32_487
IE_WE_32_490
IE_WE_32G050070
IE_WE_32B010100

Cunnel
Glencullin
Doo MO
GLENUMMERA_010
Bundorragha_010

Lake
Lake
Lake
River
River

NAR4
NAR
NAR
NAR
Review

No
No
No
Yes
Yes

U
H
G
H
U

U
H
G
H
U

U
H
G
H
U

IE_WE_32B010200

Bundorragha_020

River

At Risk

Yes

H

H

G

IE_WE_32_391
IE_WE_32L120720

Fin MO
Lackakeely_010

Lake
River

NAR
Review

No
No

U
U

U
U

U
U

U
H
H
H
H
H

U
U

Pressure
Category

Pressure Subcategory

Significant
Pressure

Aquaculture
Agriculture
Anthropogenic
Pressures

Aquaculture
Pasture

No
No

Unknown2

Yes

UWW

Agglomeration PE < 5003

No

/
None
HYMO
/
/
HYMO
HYMO
HYMO
/
/

/
/
/
/
/
Dams, barriers, locks, weirs
Embankments
Channelization
/
/

/
/
No
/
/
Yes
Yes
Yes
/
/

Killary Harbour has had limited monitoring during 2018 (unvalidated) and is included in the 2019 EPA monitoring program. No further update at this time.

2

Section 4 Discharges within Killary Harbour and Bundorragha rivers include Purple Spade Ltd. (W452/09) and Scubadive Limited (W270/92) in Killary Harbour and Delphi Fishery (WP(W)31),
The Delphi Estate (WP(W)42), Seedlings Investment Ltd, Delphi Lodge (WP(W)72). However, I am not suggesting these are the unknown anthropogenic pressures as others may exist.
3 Leenane Licence: A0531-01
4
NAR is Not at Risk of failing to meet the WFD objective and not included within Priority Area for Action. Included for completeness of catchment.

AFA0032 Bundorragha PAA F01

1

Bundorragha PAA Desktop Assessment

The initial characterisation sub-catchment assessments recommended that the following actions be
undertaken:
Bundorragha_010:
▪

IA8 High Status RWB Pressures – Bundorragha_010. HES Obj but unassigned. Chemistry
available but no biological data. Discussion required to decide whether this water body should
be placed on the biological monitoring programme. Unassigned for three cycles – nutrient
concentrations are low. No obvious pressures. The FPM plan carried out monitoring at the d/s
end of this water body – Q5. Similar issues with water bodies in Kerry - NPWS say its hydrology
related and are supposed to be coming back with specific WFD metrics that we can target.
Keep at REVIEW until we receive these targets. This action was initially assigned to the EPA
until metrics for HYMO impacts were developed, then reassigned to LAWPRO to review as
part of the Local Catchment Assessment (LCA).

Bundorragha_020:
▪
▪

IA8 High Status RWB Pressures– to focus on hydromorphology.
IA8 High Status RWB Pressures – Bundorragha_020 is not meeting its HES objective due to fish
status. What are the metrics driving Good fish status? Action assigned to IFI.

Killary Harbour:
▪

IA1 Provision of information assigned to EPA. No further detail is provided in the WFD App as
to what the information sought is.

Lackakeely_010:
▪

IA3 Determination of Water Quality (unassigned waterbody). Review available data from
Shellfish PRPs. Complete IA3 to determine water quality.

2 Receptor
Context and Setting
The Bundorragha _010 RWB comprises a series of interconnecting lakes and rivers in a valley between
the Mweelrea Mountains to the west and the Sheeffry Hills to the east. The main system originates in
the Mweelrea Mountains and flows firstly into Cunnel Lough (unassigned status), then Lough
Glencullen (HES) and the larger Lough Doo (GES, with biological indicators at High Status, downgraded
by HYMO) (Figure 1). North of Glencullen Lough there is one unlicensed active quarry extracting sand
and gravel. The Bundorragha _010 inputting river waters are the westward flowing Glenummera _010
(HES) into Doo Lough.
The Bundorragha_010 and Bundorragha_020 are hydrologically connected North of Killary Harbour.
The Bundorragha_020 originates approximately 1Km South of Doo Lough and 0.5Km North of Finn
Lough (along a stretch of river known as the Owengar). The Bundorragha _020 has multiple first and
second order tributaries from Ben Gorm to the East with a large tributary known as Owennaglogh
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draining the Mweelrea Mountains in the Western portion of the Bundorragha PAA. This RWB is
currently At Risk of not meeting it’s WFD objective of HES (Figure 2). Delphi Mountain Resort and Spa
discharges under licence to groundwater approximately 650-700 m from the Bundorragha River and
approximately 200 m from its tributary, the Sruhaundoo.
Bundorragha_010 and Bundorragha_020 are part of the Bundorragha Margaritifera Sensitive Area
catchment delineated by the NPWS (Appendix A) and have a high ecological status objective. The
Bundorragha FPM Catchment is approximately 48.3 km2 (4,830 ha) in area, of which 36.6 km2 lies
within our PAA. The total river length in the catchment is 13.5 km. The Glenummera River is the
headwater to the Bundorragha_010, a high-status river and part of the Margaritifera Sensitive Area.
Whilst the Glenummera is currently Not a Risk and falls outside of the Bundorragha_PAA it has been
included in this report for completeness and to ensure forward going actions are cohesive for the
whole Margaritifera Sensitive Area.
The Bundorragha freshwater pearl mussel population in Mweelrea/Sheeffry/Erriff Complex SAC5
(Appendix A), is of international importance and one of eight Irish populations prioritised for
conservation action (Moorkens, 2010; NPWS, 2010). The main distribution and habitat of the
freshwater pearl mussel in the Bundorragha catchment has been made available to LAWPRO by
NPWS. Records from this dataset are not permitted to be displayed in hard or soft copy reports, webmapping or any other format. These are sensitive data, as defined by the NPWS data policy, therefore
LAWPRO has not included this data in this report but will utilise the information to inform our local
catchment assessment work.
Lackakeely_010 is a hydrometrically distinct water body (currently with unassigned ecological status),
discharging through multiple small first or second order streams into Killary Harbour and the Western
Atlantic Seaboard Coastal Water Body. The Lackakeely_010 water body does not fall within the
Bundorragha FPM catchment. However, it discharges into Killary Harbour, and therefore, the
Bundorragha_020 and Lackakeely_010 can impact on the water quality of Killary Harbour and its
associated Shellfish Waters, with the Bundorragha_010 a headwater to these Shellfish Waters. The
Bundorragha PAA lies within or overlaps with the Mweelrea/Sheeffry/Erriff Complex (001932) SAC
and West Connacht Coast (IE0002998) SAC.
Receptor information is detailed in Table 2. The primary land use is pasture grazing mostly for sheep
with some cattle grazing, as well as fishing and tourism industry.

5

Bundorragha PAA also lies within a Potential Natural Heritage Area of Mweelrea/Sheeffry/Erriff Complex Appendix A
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Figure 1: Bundorragha PAA Waterbody Status
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Figure 2: Bundorragha PAA Waterbody Risk
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Figure 3: EPA monitoring stations within the Bundorragha PAA
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Figure 4: Operational Coastal Monitoring Sites within Killary Harbour

Receptor Information
Table 2 presents water quality information on the river water bodies within the Bundorragha PAA including the status and trends of the quality elements
monitored for the RWBs and the significant issues that may be impacting on the RWB(s).
Table 2: Receptor Information for Glenummera_010, Bundorragha_010 and Bundorragha_020 RWBs

AFA0032 Bundorragha PAA F01
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Factor

Figures/Tables

Monitoring Stations

Figure 3

IE_WE_32G050070
GLENUMMERA_010
N of Glendavock (w of
88m bmark)
(RS32G050010)
&
1km u/s Doo Lough
(RS32G050070)

IE_WE_32B010100
Bundorragha_010
100 m u/s Fin Lough
(RS32B010100). &
Bridge Upstream Doo Lough
(RS32G050080). Located at the
discharging point into Doo
Lough.

IE_WE_32B010200
Bundorragha_020
Bridge E. of Bundorragha
(RS32B010200): located at the
lowest extent of the
Bundorragha_020 before
discharging into Killary
Harbour

Biological monitoring only
Risk Category

Figure 2

Not at Risk

Review

At Risk

Biological Status (2007-2015)

Appendix B

High Q4-5

Unassigned

High Q4-5

Q-values

2009
2010
2011
2012
2013
2014
2015
2016
2017

Fish
Hydrochemistry Data
PO4+ (as P) (mg/l) (annual average)

AFA0032 Bundorragha PAA F01

5

4-5

4-5

4-5

4-5

4-5

5
Not monitored

2010
2011
2012
2013
2014
2015
2016

4-5*
(RS32B010100) 100 m u/s Fin
Lough
0.006
0.008
0.006
0.006
0.005
0.005
0.007

4-5*
Good (measured once only
31/07/14)
(RS32B010200) Bridge E. of
Bundorragha
0.009
0.007
0.006
0.006
0.005
0.005
0.005
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NH3 (as N) (mg/l) (annual average)

NO3 - (as N) mg/l (annual average)

2017
2018
2019
Baseline
2017
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
Baseline
2017
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
Baseline
2017

AFA0032 Bundorragha PAA F01

0.005
0.005
0.013 (n=6)
0.006

0.005
0.005
0.005 (n=7)
0.006

0.015
0.015
0.015
0.014
0.010
0.010
0.015
0.015
0.015
0.01 (n=6)
0.014

0.019
0.015
0.015
0.016
0.010
0.010
0.010
0.015
0.011
0.01 (n=7)
0.013

0.20
0.20
0.20
0.18
0.18
0.10
0.10
0.13
0.23 16/02/17
0.10
0.10 (n=6)
0.15

0.20
0.20
0.20
0.18
0.11
0.10
0.10
0.11
0.21 22/05/17
0.10
0.10(n=7)
0.14

8

Bundorragha PAA Desktop Assessment
Summary & Trends in PO4, NH3 and NO3

All available data

Other water quality data

Baseline Concentration 2017 (mg/l)

NH3-N: High status
(<0.015mg/l)
Baseline: 0.011mg/l

NH3-N: High status
(<0.015mg/l)
Baseline: 0.012mg/l

Ortho-P: High status
(<0.008mg/l)
Baseline: 0.005mg/l

Ortho-P: High status
(<0.009mg/l)
Baseline: 0.005mg/l

DON-N: Good Status
(<0.2mg/l)
Baseline: 0.151 mg/l

DON-N: Good Status
(<0.2mg/l)
Baseline: 0.131 mg/l

Consistently low, well below
EQS for HES WB’s. A slight
increasing trend in NH3
concentrations particularly in
the winter months of 2017 and
2018. However, these are
below the EQS.
(n=5/year 2010-18,
2019 n=1)
@ Br. u/s Doo Lough BOD 2016
– 2019 all = 0.5 mg/l
@ 100m u/s Fin Lough BOD =
0.5mg/l
except
10/04/18
=1.3mg/l
BOD measured at Br. u/s Doo
Lough 2016 – 2018 consistently
0.5 mg/l.
NH3-N: 0.014 mg/l
Ortho-P: 0.006 mg/l
DON-N: 0.15 mg/l

Consistently low, well below
EQS for HES WB’s. One
exception of NH3 exceeding
EQS on 03/07/2017 (0.074
mg/l)

BOD spot measurements from
2007-2018 BOD generally < 0.5
mg/l and less than 1.2 mg/l at
all times since 2016.

NH3-N: 0.013 mg/l
Ortho-P: 0.006 mg/l
DON-N: 0.14 mg/l

Other relevant values
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Distance to threshold

Far

Far

Indicative Quality

High/Good

High/Good

2007-2009 only

2007-2015

Pass

Pass

2010

OK

OK

2011
2012
2013
2014
2015
2016
2017
2018
2019
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK (n=2)

OK
OK
OK
OK
OK
OK
OK
OK
OK (n=3)
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK (n=3)

Supporting Conditions

No data

Chemical
Oxygenation Conditions (DO % saturation)
N=12

Acidification Conditions (pH)

AFA0032 Bundorragha PAA F01
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Specific Pollutant Conditions

-

Pass (only available for 20102015)

Hydromorphology

-

-

RHAT Score

None

None

The ‘Specific Pollutant Status’
and ‘Chemical Surface Water
Status’ are Pass and Good,
respectively, for the period of
2010-2015 as these are
calculated as annual means.
However, peaks for Zn and
Benzo (g, h, i) perylene and
Indeno (1,2,3-c, d) pyrene
exceed the EQS.
This river will next be sampled
in 2020 as part of the 6-year
programme for Priority
Substances.
Good
See Section 3.1
Hydromorphology (HYMO)
0.6875 (Good)

Evidence of arterial drainage

None

None

None

Ecological Status (2010-2015)

Figure 1

High

High

Good

Protected Areas

Appendix A

Yes

Yes

Yes

WFD Objective

High

High

High

EPA biologist notes (if any)

26/10/2017:
The
Glenummera continued
High ecological condition
in
2017
with
an
invertebrate community
dominated
by
the
pollution sensitive groups
expected at reference
condition.

26/10/2017: A high status invertebrate community was noted in
the Bundorragha River at station (0200) and downstream of Doo
Lough at (0100) in 2017. The condition of the immediate riparian
and bankside in the lowermost reach continues to be in less than
satisfactory condition, with some compaction noted in an area
with a large population of the highly sensitive Margaritifera
Margaritifera.

AFA0032 Bundorragha PAA F01
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Significant issue

None

Authors additional notes

None – visual assessment
(February 2019) of recent
large drain in lower
Glenummera_010,
approximately 2km u/s
Doo Lough. WB currently
and consistently at high
status. It is worth noting
that mature forestry
exists within the
catchment area and is has
experienced some
clearfelling and is due for
further clearfelling.
Should protection
measures be discussed as
any release of sediments
or nutrients into the FPM
headwaters could have
significant impacts to this
protected species and
WQ downstream?

Insufficient evidence – likely
NAR based on High Biological Q
value.
Nutrients not an issue:
chemistry conditions (high
status), exception of Spring
2017 with high peaks of NH3
recorded at Bridge upstream of
Doo Lough. See Section 3.3.1

HYMO and FISH both at GES
downgrade RWB
HYMO Section 3.1
Other potential issues Section
3.3.33.3: Private forestry
(Delphi) and Fish could affect
ability to maintain HES.
Nutrients not an issue:
chemistry conditions (high
status). Mussel kills recorded
in 20146 (significant kills), 2016
& 20177: flow/drought,
sedimentation and nutrient
impacts are on-going
concerns.
Sufficient recruitment of
juvenile mussels is being
prevented by the poor
condition of the river

6 MCPA was recorded in Glencullin Lough in 02/10/2014 (0.05 µg/l) and 11/08/2014 (0.347 µg/l), it has not been measured in the water since 2014 but may impact the FMP. Water samples
were monitored for Chlorfenvinphos in 2008 and found not present, no data since 2008 for this pesticide.
7 2017. Survey and condition assessment of the population of the freshwater mussel Margaritifera magaritifera in the Bundorragha River, County Mayo. Author: Moorkens, E. Series:
Unpublished report to NPWS (also see Moorkens, 2012, 2014, 2017)
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Table 3: Receptor Information for Lackakeely_010 and Killary Harbour water bodies
Factor

Figures
Tables

Monitoring Stations

Risk Category
Biological Status (2007-2015)

8

Q-values

Or
TP (mg/l)

IE_WE_310_0000
Killary Harbour

Figure 3

No available information. An investigative
site is identified: Lackakeely interstitial
2nd Br u/s Dahreen R Conf. however, no
available monitoring data in WFD App.

Multiple monitoring sites see Figure 4.

Figure 2

Review

Review

Unassigned

Good

Appendix B
2009
2010
2011
2012
2013
2014
2015
2016
2017

Fish9
Hydrochemistry Data
PO4+ (as P) (mg/l)

IE_WE_32L120720
Lackakeely_010

Moderate

Good
Good

Not monitored
2010
2011
2012
2013
2014
2015
2016

Multiple see Fig. 4
TP: Winter High status (<13mg/l) (IQ
c.25mg/l) Baseline: 10mg/l
Summer High status (<22mg/l) (IQ
c.25mg/l) Baseline: 10mg/l

-

8

Status for the period 2016-2018 is not yet available.
Fish is monitored in Glencullin Lough at High Fish Status in 2017 (also high in 2008, 2011 and 2014) and High Fish Status in 2015 for Doo Lough (also high in 2009 and
2012), both loughs are within the Bundorragha_010 river catchment.
9

AFA0032 Bundorragha PAA F01

13

Bundorragha PAA Desktop Assessment
Factor

NH3 (as N) (mg/l)
Or
Chlorophyll (mg/l)

NO3 - (as N) mg/l
Or
DIN-N (mg/l)

Figures
Tables

IE_WE_32L120720
Lackakeely_010

2017
2018
2019
Baseline 2014
2010
2011
2012
2013
2014
2015
2016
2017
2018
Baseline 2014
2010
2011
2012
2013
2014
2015

Chlorophyll:
Winter High status (<1.0mg/l) (IQ
c.10.5mg/l). Baseline: 1mg/l.
Summer High status (<4.0mg/l) (IQ
c.10.5mg/l). Baseline 3mg/l
DIN-N:
Winter High Status (<0.2mg/l) (IQ
c.2.25mg/l)
Baseline 0.140mg/l
Summer High Status (<0.09mg/l) (IQ
c.2.25mg/l)
Baseline: 0.035mg/l
-

2016
2017
2018
Baseline 2014
Summary & Trends in PO4, NH3 and NO3

IE_WE_310_0000
Killary Harbour
-

None

Far from thresholds, no significant trends
for all parameters

All available data
Other water quality data
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Factor

Figures
Tables

IE_WE_32L120720
Lackakeely_010

IE_WE_310_0000
Killary Harbour

Baseline Concentration 2014 (mg/l)
Other relevant values
Distance to threshold
Indicative Quality
Supporting Conditions

No information

Chemical
Oxygenation Conditions (DO % saturation)
N=12

Acidification Conditions (pH)

Specific Pollutant Conditions
Hydromorphology

AFA0032 Bundorragha PAA F01

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

OK
OK
OK
OK
Not available
-
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Factor

Figures
Tables

IE_WE_32L120720
Lackakeely_010

IE_WE_310_0000
Killary Harbour

RHAT Score

-

Evidence of arterial drainage

-

Ecological Status (2010-2015)
Protected Areas
WFD Objective

Appendix A

Unassigned

Good

Yes

Yes

Good

Good

Insufficient evidence

At GES – meeting WFD therefore NAR.

EPA biologist notes (if any)
Significant issue
Notes

AFA0032 Bundorragha PAA F01

Killary Harbour is currently at Good
Ecological status – meeting the WFD
Target.
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Conclusions
▪
▪
▪
▪

▪

▪

▪

▪

▪
▪

▪

▪

▪

The PAA comprises three RWBs (Bundorragha_010 and Bundorragha_020 both with HES
Objectives and Lackakeely_010 with GES objective) and one CWB (Killary Harbour).
Two RWBs in this PAA are unassigned (Bundorragha_010 and Lackakeely_010).
Lackakeely_010 is at review and requires an IA1 to gather information.
Bundorragha_010 required an IA8 to provide information to decide whether this water body
should be placed on the biological monitoring programme. This action has been reassigned to
LAWPRO to review as part of the Local Catchment Assessment (LCA) but will require
interaction with CSMU on what criteria they will use to decide if a water body gets added to
the monitoring programme or not.
Bundorragha_010 had a biological Q assessment in 2017 with a High biological quality
assigned (Q4-5). Nutrient concentrations are low, and no obvious pressures have been
identified.
Nutrient spikes in March and May 2017 have been recorded at the investigative monitoring
station Bridge upstream of Doo Lough (Bundorragha_010) and within Doo Lough of up to 0.1
mg/l. Nutrient spike short-lived and returned to baseline conditions later in the year.
Bundorragha_020 has just deteriorated from HES to GES with fish included for the first time
into the determination of ecological status for this water body in 2014. The indicators driving
status are HYMO and Fish, with HYMO a significant pressure on the water body.
HYMO is identified as a significant pressure on the Bundorragha_020 which is preventing this
water body reaching HES. Visual assessment of HYMO impacts will be incorporated into our
planned LCA, and information can be provided to the EPA to assist in the validation of their
desk based National Hydromorphological Condition Assessment if appropriate.
Fish status in Bundorragha_020 is Good, preventing the RWB attaining HES. IFI have been
assigned an IA8 to identified what metrics are driving fish status from high down to good.
Killary Harbour is at GES therefore meeting it’s WFD objective. Only RWBs entering the
northern part of Killary Harbour are included in the PAA therefore assessing these inputs while
important, does not address other multiple inputs into the CWB e.g. from the southern shore.
The Bundorragha PAA is within the Mweelrea/Sheeffry/Erriff Complex SAC [001932] and
conservation objectives for this SAC should be considered alongside any future actions with
emphasis on the Conservation Objectives for Freshwater Pearl Mussel.10
The Second draft FPM sub-basin plan for the Bundorragha (2010) has been consulted for
useful information. There may be issues with DWWTS (for individual homes and commercial
properties within the catchment).
Historic issues with sheep dipping units may need to be investigated as part of the LCA for
Bundorragha_010 and Bundorragha_020 in partnership with ASSAP and the Pearl Mussel
Project (PMP) whole farm assessment.

10 NPWS (2017) Conservation Objectives: Mweelrea/Sheeffry/Erriff Complex SAC 001932. Version 1. National Parks and
Wildlife Service, Department of Culture, Heritage and the Gaeltacht. ISSN 2009-4086 Series Editor: Rebecca Jeffrey
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3 Significant Pressures
Hydromorphology (HYMO)
The Bundorragha_020 is significantly impacted by historic weirs for fisheries and for walled sections
of bank within the lower stretch of the Bundorragha_020. Associated with this pressure are the
significant issues of flow manipulation; habitat degradation; increased sedimentation, and
mobilisation of nutrients in sediments. Within the Bundorragha catchment nutrients are consistently
low and not considered to be an issue. However, the RHAT assessment notes include presence of
algae, therefore, the absence of nutrients measured does not necessarily mean the absence of
nutrients in the system, and macroalgal growth many be exacerbated by manipulation of flow
conditions, in particular, low flow conditions.
Increased sedimentation/siltation is particularly damaging to FPMs (Margaritifera magaritifera) due
to the associated increased biological oxygen demand in riverbed sediments from algal growth and
suffocation of juvenile FPM that require high oxygenation conditions. It has been noted in several
NPWS reports (Moorkens, 2012, 2014, 2017) that sedimentation (and nutrients are), is an issue for
the sensitive protected species FPM11. Poaching has been recorded along riverbanks of the
commonage area (Bundorragha Sub Basin Management Plan, 2010) and multiple landslide sites have
been identified in stretches of the Glenummera_010 and the Owennaglough tributary of the
Bundorragha_020; although this data is somewhat old, both areas may possibly still be releasing silt
particularly after periods of heavy rainfall and merit further investigation on catchment walks. These
landslide occurrences and the issue of landslide risk within the catchment area merit further
investigation. Note siltation has not been identified within the WFD App, rather HYMO has been
identified as the significant pressure causing changes to channel morphology and the associated
alteration to habitat. A discussion with the EPA is required to assess specific HYMO pressures and if
they differ between areas of the catchment – the results of the National Hydromorphological
Condition Assessment work by the EPA by mid-2019 will provide this information.
A RHAT assessment was carried out by the EPA at the Br. E. of Bundorragha on 01/10/2014 (the lower
stretch of the Bundorragha_020), and a classification of Good was given (0.6875 score12, see Table 4
below for breakdown of scores for the HYMO attributes).

11

https://www.catchments.ie/download/freshwater-pearl-mussel-plans-2009-2015/

12

WFD class divisions: > 0.8 = high, >0.6 – 0.8 = good, >0.4 – 0.6 = moderate, >0.2 - 0.4 = poor, < 0.2 = bad.
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Table 4: Overview of the Hydromorphological assessment (RHAT) for the Bundorragha_020 for
01/10/201413
Comments

Attribute
Channel Form Score

Indicative Status
Good

Channel Vegetation Score

Moderate

Channel Substrate Condition
Score
Channel Barriers to Continuity
Score
Bank Structure Left

Good

Bank Structure Right

Good

Bank Vegetation Left

Moderate

Bank Vegetation Right

Moderate

Riparian Landcover Left

Good

Good/moderate boundary.

Riparian Landcover Right

Good

Good/moderate boundary.

Floodplain Connectivity Left

Moderate

Rock barrier to connectivity on LB just U/S bridge.

Floodplain Connectivity Right

High

Weirs for angling pool development (historic) and fish
passage with rock barrier to constrict flow and
narrow channel cross-section.
Some improved/rough pasture and management of
bankside for angling. Montbretia extensive.
Some sedimentation and compaction evident.

Good
Good

Some sedimentation and compaction evident.
Some minor destabilisation with riparian/grazing
management/ impact.
Some minor destabilisation with riparian/grazing
management/ impact.
Some minor destabilisation with riparian/grazing
management/ impact.
Some minor destabilisation with riparian/grazing
management/ impact.

The Pearl Mussel Project (PMP) will be rolling out a results-based payment model within the PAA and
extending into the Glenummera_010 for farmers within the commonage area14. The timeframe for
the project includes an introduction to the project at public meetings running in December 2018. In
January/February 2019, the project will begin a series of advisor training that will be open to the ASSAP
and to private planners. Guidance documents and scheme score cards have been prepared and the
first farmers will be invited into the scheme May 2019. This will come about by farmers filling out an
expression of interest form either at the public meeting or in subsequent discussions with the PMP or
ASSAP team. Successful farmers on the scheme will be targeted by the PMP for those with most impact
to the FPM area. Not all farmers will be successful but a target of 50 – 65% is estimated from the total
farmers. A 5-year plan will be provided by the PMP (desk study plan) that is free of charge. Then a
trained advisor (including ASSAP) will conduct on-site scoring of plots. The advisor will carry out an
annual works plan – this service will be paid by the farmer to the advisor. The first payments are
expected to be made in late 2019. The PMP will be operating on the departments GLAMS online
platform. The planner will have access to this system for the PMP if they are successful in joining the
scheme. It has been suggested that most of the commonage plans have been drawn up by one private
planner within the Bundorragha FPM catchment. It is LAWPROs hope to encourage collaboration
between the ASSAP advisor working in the Bundorragha PAA and the private advisor who will likely

13 In

addition to the RHAT assessment carried out in October 2014 by the EPA, RHAT Assessments were carried out on
09/05/09 by NWPS. Two RHAT surveys were carried out on the Bundorragha river at the lower end of the catchment where
the Freshwater Pearl Mussel populations are located (Bundorragha_020). One survey stretch was deemed to be at high
status and one at good status.
14

Further information on the Pearl Mussel Project can be found here:
http://www.pearlmusselproject.ie/resources/publications.html
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be preparing plans for PMP farmers who are successful at gaining entry to the scheme15. We will also
engage with this private advisor as appropriate.

Fish
Fish was first measured for the Bundorragha_020 in July 201416 generating a ‘Good’ status with slow
growth observed in both sample areas within the Bundorragha PAA. The first survey site was
approximately 1km south of Fin Lough near the Delphi Fishery just within the Bundorragha_010 along
a 38m stretch of river (total minimum density 0.116, growth category slow). A second survey site was
upstream of the confluence for the Owenaglough Tributary and Bundorragha_020, near the Delphi
Fishery along a 40m length of channel (total minimum density 0.284, growth category very slow/slow).
A discussion with IFI is required to discuss what pressures are affecting fish growth and any planned
measures within the catchment. A query has been sent to IFI in February 2019.

Other issues and pressures not identified as significant
3.3.1 Nutrients
Pollution Impact Potential (PIP) maps for the Bundorragha area show no CSAs with respect to either
NO3- or PO4+. Orthophosphate and Ammonia concentrations within Bundorragha_020 are very low
0.006 mg/l and 0.01 mg/l, respectively, (values are annual average 2015 n=11); indicative of highquality status and well below threshold levels for water quality (0.025 and 0.04 mg/l, respectively).
However, reports (DEHLG, 2009 & 201017) have suggested nutrients may be an issue within the
catchment from either forestry activities (fertilisation and/or brash decay post-felling) or from
OSWWTS from license facilities within the catchment. Therefore, some water sampling within the
catchment may be useful to confirm nutrient concentrations. The OSWWTS at the Delphi Spa and
Resort was also been suggested as a potential source of nutrients (DEHLG, 2010).
There are three Section 4 Licences in the PAA and a discussion with the local authority related to these
licences was held. One licence is for Delphi Spa and Resort WP(W)72 [revised license WP(W)99], and
two licences are held by the Delphi Lodge WP(W)31 & WP(W)42 [revised license numbers WP(W)97
& WP(W)98, respectively], (Figure 5).
Delphi Spa and Resort
MCC have undertaken several inspections of the OSWWTS at the Resort (WP(W)72 [Revised license
number WP(W)99], Figure 6). Waste water is subject to primary, secondary (500 PE Membrane Batch
Reactor with Ferric dosing for P Removal) and tertiary treatment (circular percolation area/filter bed
in forestry 1 km west of treatment plant). Limits for the treated effluent have been set in condition 9
15 It is envisioned that further actions and programs will be considered jointly for project overlaps between our
programme, ASSAP and the Pearl Mussel EIP Project with regards to HYMO related commonage grazing impacts in the
Bundorragha Catchment.
16 IFI Sampling Fish for the Water Framework Directive, Rivers 2014 http://wfdfish.ie/wpcontent/uploads/2011/11/Rivers_report_2014.pdf

17

Bundorragha Sub Basin Management Plans, 2009 & 2010 are plans for Irish Freshwater Pearl Mussels prepared as part of
the 1st Cycle of River Basin management Plans for 2009-2015 https://www.catchments.ie/download/freshwater-pearlmussel-plans-2009-2015/
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of the license agreement for BOD and Suspended solids not to exceed 20 mg/litre and Phosphorus (as
P) not to exceed 2mg/l.
A concern on the functioning ability and performance of the peat filter (tertiary treatment) was raised
in 2016 and has since been removed and replaced with gravel in 2017 (pers. Comm. Mayo County
Council, 2018). MCC have confirmed that the OSWWTS discharges to ground water following polishing
through a percolation bed of shingle and stone media. The OSWWTS has P removal, thereby allowing
direct discharge to ground within the woodland. Soil depth in the area is less than three metres and
although there may be good attenuation, preferential flow paths may exist.
Delphi Spa and Resort is located downstream of the Sruhaundoo tributary south of Fin Lough within
Bundorragha_020. There was a discussion with MCC whether the change in tertiary treatment
material from peat to shingle was a breach to the license conditions. Furthermore, the expansion of
the resort and increased visitor numbers may also add an additional stress to the OSWWTS. MCC have
agreed that they would review the licence and headroom conditions for discharge to ground. This will
determine if the headroom in the existing licence can accommodate the expansion. MCC samples the
treated effluent discharge 2-3 times/year. A review of the available data from April 2015 to April 2019
show that both suspended solids and total phosphorus have exceeded the set limits on several
occasions. MCC will also endeavour to look at any non-compliances with the licence or if there are
any elements of the OSWWTS not operating. The OSWWTS is south of the pond and pumps to a
percolation discharge area 200m from a tributary of the Bundorragha_020.
As part of the LCA some investigative sampling including SSIS and/or chemistry will be required in the
tributary upstream/downstream of the discharge point and near the treatment plant to ascertain if
there is an impact from the OSWWTS.
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Figure 5: Location of Section 4 discharge licenses within the Bundorragha_020 river water body.
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Figure 6: Section 4 discharge license and OSWWTS locations within the Delphi Resort and Spa complex
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Delphi Fishery Ltd
Delphi Lodge and Cottages are located less than 500m upstream of the monitoring point 100 m u/s
Fin Lough within the Bundorragha_010 river water body. A waste water discharge license for the
discharge of treated effluent to groundwater for Delphi Lodge and Cottages was issued in 1993
WP(W)31 with revisions and relicensing in 2006 [revised license number WP(W)97] and is held by
Delphi Fishery Ltd (Figure 5).
The treatment system composes of a 11m3 concrete septic tank, the effluent from which is pumped
to network of pipes and distributed on a 300m2 mounded sand and gravel aerobic polishing filter. A
standby 11m3 tank is in place in the event of multi pump failure. Grease traps are installed as well as
a water inflow meter. The monitoring regime in Condition 12 requires grab samples to be taken
downstream of the septic tank 3 times per year. MCC have stated that the monitoring results received
are typical of that expected for wastewater subject to primary treatment .i.e., 50% removal of
suspended solids and c. 15-30% of BOD.
A second discharge license to surface water; WP(W)42 was issued in 1994 with revisions and
relicensing in 2006 [revised license number WP(W)98] is likewise held by Delphi Fishery Ltd. This
license allows for water abstraction and discharge to a section of the Bundorragha_010 river known
as the ‘Owengarr River’ situated between Doo lough and Fin lough. In the revised disharge license no
limits on the chemical criteria of the effluent were conditioned other than that the development
shall have no negative impacts on water quality downstream of the discharge point. Monitoring of
Ownegarr River is conditioned at 3 locations as shown in (Figure 7).
1. Pumphouse upstream on Owengarr River
2. Discharge from hatchery to the Owengarr river
3. Iron Bridge at the entry to Fin lough.
A review of the available monitoring data has shown that nutrient levels are low for both
orhtophosphate and ammonia at concentrations less than the high status EQS with the exception of
one sample taken in 2016. However, on this date ammonia concentrations where elevated upstream
of the Hatchery, although less than those measured at the Hatchery outflow, with the concentrations
dropping to less than the High status EQS at the ‘Iron Bridge’. This would suggest a separate nutrient
source to the river upstream of the hatchery. As part of the LCA investigative monitoring will be carried
out to assess any impact on water quality downstream of the discharge point.
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Figure 7: Section 4 discharge locations and water sampling locations for Delphi Fishery Ltd
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A review of recent EPA chemistry data for March – May 2017 high concentrations of ammonia where
present in Doo Lough and at the Bundorraghga_020 EPA monitoring station (Table 5). No other
nutrient other than NH3 is monitored. This nutrient input would not be related to any of the Delphi
Valley section 4 activities as the high nutrient concentrations occurred upstream. The Doo Lough
investigative sampling locations are near to the central and southern region of the Lough. The
Glenummera_010 or the Bundorragha_010 do not have chemistry sampling data at the EPA Q value
monitoring locations. A catchment drive in January 2019 idenitifed a recently deepened and widened
drain in the lower reaches of the Glenummera_010, less than 2km upstream from Doo Lough. Land
drainage is a likely source of increased NH3 to the system as a result of disturbance of peat. A kick
sample in the Bundorragha_010 before entering Doo Lough is required as well as a catchment walk
along other Bundorragha_010 tributaries to see if there is any indication of recent drainage in the
area.
Table 5: Ammonia results for Bundorragha_010 Bundorragha_020, Doo Lough and Glencullin Lough
for 2016 -2018.
Waterbody
Name
BUNDORRAGH
A_020
BUNDORRAGH
A_010
BUNDORRAGH
A_010
Doo MO
Doo MO
Glencullin
Doo MO
Doo MO
BUNDORRAGH
A_020
BUNDORRAGH
A_010
BUNDORRAGH
A_010
BUNDORRAGH
A_010

Waterbody
Code
IE_WE_32B01
0200
IE_WE_32B01
0100
IE_WE_32B01
0100
IE_WE_32_49
0
IE_WE_32_49
0
IE_WE_32_48
7
IE_WE_32_49
0
IE_WE_32_49
0
IE_WE_32B01
0200
IE_WE_32B01
0100
IE_WE_32B01
0100
IE_WE_32B01
0100

Monitoring Station
Name
Bridge E. of
Bundorragha
100 m u/s Fin Lough
Bridge upstream
Doo Lough
Site2
Site2
Midlake
Site2
Site1
Bridge E. of
Bundorragha
100 m u/s Fin Lough
100 m u/s Fin Lough
100 m u/s Fin Lough

Sample Date
06/06/2018
15:35
10/04/2018
11:50
10/04/2018
11:35
02/11/2017
08:18
05/10/2017
10:33
10/05/2017
14:08
10/05/2017
13:36
10/05/2017
13:19
07/03/2017
13:31
16/02/2017
14:20
28/11/2016
11:50
27/09/2016
13:02

Parameter
Name
Ammonia-Total
(as N)
Ammonia-Total
(as N)
Ammonia-Total
(as N)
Ammonia-Total
(as N)
Ammonia-Total
(as N)
Ammonia-Total
(as N)
Ammonia-Total
(as N)
Ammonia-Total
(as N)
Ammonia-Total
(as N)
Ammonia-Total
(as N)
Ammonia-Total
(as N)
Ammonia-Total
(as N)

Result
(mg/l)
0.022

Status
equivalent

0.029
0.023

<0.04

0.025

High

0.021
0.022
0.100

Moderate

0.092

>0.065

0.074
0.033
0.022
0.022

3.3.2 Silt and Sedimentation
NPWS conducted a catchment walkover risk assessment on 09/05/09 at 5 sites within the
Bundorragha catchment (Appendix C). Within the catchment the most common high-risk categories
identified were, Diffuse Silt – at 67% of high-risk sites, and Barriers to Migration –at 33% of high-risk
sites. The most common source of diffuse silt is grazing which caused a high-risk classification at two
sites. The remaining high-risk sources of diffuse silt are: improved grassland, forest and peat cutting
occurring at one site each. It is important to note that no low-risk sites where identified among the
sites investigated within the catchment. It should also be noted that the EPA biologist recorded the
presence of high silt at the Bundorragha_010 and Bundorragha_020 monitoring points in 2017 Q4-5*;
as denoted by the ’*’. The provisions within the PMP project aim to address issues with overgrazing
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and land management within the catchment, particularly within the riparian area. Particular attention
will be paid towards observations of sedimentation and silt entering the tributaries or Bundorragha
itself during local catchment assessment work.

3.3.3 Forestry
Forest stands in the Bundorragha Catchment are located in two pockets: one in the upper part of the
Glenummera river (outside the PAA boundary, but headwaters to the PAA), which flows into Doo
Lough (Coillte forest stands) and to the west on the Owennaglogh river a tributary of the Bundorragha
river (private forest stands owned by the Delphi Resort, Figure 8). During the catchment walkover risk
assessment (NWPS, 2009) at Site 5 high levels of silt were recorded within the Glenummera river.
Felling and replanting were noted within the Glenummera valley (2009). No information is available
on the presence of drains within forested areas. It is also important to note that these forested areas
are ‘old’ forested areas before the introduction of forestry setbacks and good practise guidelines.
Communication with the Forest Service has indicated that there is an area of native woodland in the
east of Bundorragha_010, near Delphi Lodge which was planted in 2013 for water protection, and
there will not be any activity here for several years. The forested areas in Bundorragha_020 are in
private ownership (pers. Comm, Forest Service). There are no felling licences currently in place for
them, the last one expired in 2015. If a felling licence is submitted by the owners for the area, it will
be advertised on the Forest Service website and will be subject to the Appropriate Assessment
process. Collectively the area covered by private forestry within the PAA covers 101.65 ha
(1,016,500m2).
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Figure 8: Forestry Stands within the vicinity of the Bundorragha PAA
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There is an area of Coillte forest in Glenumera_010 (approximately 355.54ha/3,555,444m2), which
has had felling over several years, to 2013, and is not yet replanted.
Discussions with Mayo County Council (MCC workshop, 26th September 2018) have highlighted the
potential risk to water quality in the event of future clearfelling.

3.3.4 Sheep Dipping Units
Five sheep dipping units have been noted within the Bundorragha catchment (from a 2009 survey),
four potentially active and one that is currently inactive and used only as a sheep gathering area on
the shore of Doo Lough (Appendix C). However, a new access road has been made to this sheep
gathering area in the recent past. The sheep dipping units found in the Bundorragha catchment consist
largely of stone structures adjacent to rivers or lakes. The sheep dipping facilities located in the
Bundorragha are within the SAC boundary. Sheep dipping facilities and disposal of spent sheep dip
must respect Good Farming practises and/or relevant legislation. For Farms within a SAC where
guidelines indicate that sheep dipping facilities should generally not be sited within a SAC nor should
spent sheep dip be spread within the area.
MCPA was recorded in Glencullin Lough on 02/10/2014 (0.05 µg/l) and on 11/08/2014 (0.347 µg/l). It
has not been measured in the water since 2014 but may have impacted on water quality and the FPM.
Dichlobenil was found present on 30/01/2014 in Bundorragha_020 (0.092 µg/l), Doo Lough (0.086
µg/l) and Glencullin Lough (0.076 µg/l). Water samples were monitored for Chlorfenvinphos in 2008
and found not present, and no data since 2008 exists for this pesticide. Pollutant conditions and
chemical surface water status have been recorded as pass and good, respectively, in the WFD App for
the 2010-2015 period. No more recent chemistry data is available for pesticides within Bundorragha
PAA since 2014, and the next round of chemical monitoring for these surveillance programme sites,
will be in 2020.
In the MCC workshop held to discuss this PAA, discussions confirmed that there has been no known
pollution events, complaints or water quality issues within the PAA relating to sheep dipping. If issues
are identified during local catchment assessments related to sheep dipping or the siting or use of
sheep dipping facilities, this will be referred to ASSAP. General awareness on the proper use and
disposal of sheep dip will be promoted by ASSAP advisors. However, this will be a challenging task as
the PAA is dominated by commonage farming and many commonage owners do not live within the
catchment. Nevertheless, the PMP has established contacts with commonage farmers, and will also
be promoting proper use and disposal of sheep dip and pesticides.

3.3.5 Quarries
The Bundorragha catchment contains one quarry which is unlicensed and actively extracting sand and
gravel just upstream of Glencullin Lough. MCC have been made aware of the presence of the quarry
that is unlicensed but have advised it is a small personal use quarry likely used to maintain the private
road for access into the farm property.

3.3.6 Recreation and tourism
It has also been recorded that Kayaking is operated along the lower stretch of the Bundorragha River
(NPWS, 2009). Further discussions with Galway Kayak Club confirmed that through an agreement with
Delphi Fisheries, kayaking does take place along the Bundorragha River in the months outside of the
fishing season which covers from 17th of October to the 1st of February when the river is in spate.
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Kayakers gain access across the road from the Delphi Adventure Centre and exit just above the road
bridge at 84146 263387.
Whilst discussing the Delphi Resort, MCC has identified that recent extensions to the property have
been undertaken in 2017 and are now largely complete. However, in this instance notification to the
Environment Section occurred after planning permission had been granted. MCC was involved in
ensuring that suitable silt traps and best practises where employed by the construction team and
minimal disruption to the adjacent water body (Bundorragha_020) has been reported. Nevertheless,
a pipe with direct discharge into the Bundorragha_020 was reported by IFI during this construction
phase to the environmental section of Mayo County Council. It was an oversight on the behalf of
contractors and was swiftly removed. Even so, some sediment or nutrient input may have occurred
over a short time period to the Bundorragha_020.
Several pressures have been identified within the Bundorragha PAA and these pressures will need to
be carefully monitored to ensure no further intensification takes place within the catchment with
subsequent impacts on the FPM species or deterioration of ecological Status. Discussions with the
EPA, IFI, NPWS, Local Authority and residents will be required to fully identify risk areas.

4 Pathway Information and Analysis
Overview of Pathways in the PAA
The significant pressure in the water body Bundorragha_020 is hydromorphology. The RHAT
assessment identified bank erosion, minor destabilisation with riparian/grazing management issues.
Sedimentation and compaction within the riparian zone and the channel where also noted. The
presence of some improved/rough pasture with the invasive plant Montbretia extensive in areas.
Additionally, from the catchment drive the presence of the invasive Rhododendron was noted as
extensive in areas.
The regional pathway framework is provided by the aquifer in the PAA and sub-compartments are
determined by soil drainage and groundwater vulnerability. For this PAA only one compartment has
been identified due to the similarity of the underlying geology and the principle flow path has been
determined to be overland flow with small shallow subsurface flow in well drained soils. The
identification of pathways and compartments are most relevant for nutrient pollution. The significant
pressures have been identified as HYMO and as this is a direct impact along the river mitigation
measures will not be aligned within compartments but rather along impacted stretches of river in this
instance.
▪
▪
▪
▪

The Bundorragha PAA is wholly on a poor aquifer (bedrock which is generally unproductive
except for local zones).
The bedrock is primarily Ordovician Metasediments with major faulting.
Soil drainage is predominantly poorly drained and peat with some limited well-draining areas.
Groundwater vulnerability ranges from X extreme to extreme.
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Pathways Conceptual Model
One main compartment was identified in the Bundorragha PAA (Table 6).
Table 6: Pathway information for the Bundorragha PAA
Compartment 1
Topography
(map aerial)
Soil

High gradient

Soil wet/dry

AminSRPT: poor drainage, mainly shallow.

Rock (RckNCa) with patches of shallow Blanket peat (BkPt).

AminSPPT: poorly drained/shallow. AminSW: well-drained/Shallow
Subsoil

Rock (RckNCa) with patches of Blanket peat (BkPt). For subsoil thickness <3m. Thickness of the
blanket peat ranges from 0-6m depending on topography.

Subsoil Permeability

N/A DTB <3m

Aquifer

Poor Aquifer (Pl)

Rock Units

Ordovician Metasediments with major faulting.

Groundwater
Vulnerability
Karst Features

Rock near surface (X) and small patches of E

Hydrology
▪ Drainage density
Susceptibility
▪ PO4 to SW, NO3 to
GW, NO3 to SW

High drainage density multiple streams and tributaries.

None

The susceptibility of near surface NO3 losses within the Bundorragha_010 catchment is very
high long the section of river flowing from the Glennummera_010 into Doo Lough. Additionally,
small areas of very high susceptibility occur where areas of exposed bedrock are at or close to
the surface. Likewise, for the Bundorragha_020 river sub basin the highest susceptibility of NO3
near surface losses occur in the upland areas where the bedrock is near to the surface or
exposed. Along the main Bundorragha_020 channel and immediately adjacent to it
susceptibility is low. For the Lackakeely_010 river sub basin a small area of very high near
surface NO3 susceptibility occurs adjacent to the coastline with a much smaller area in the
upland area, again where bedrock is exposed at or near the surface.
Both near surface phosphate and sub surface nitrate susceptibilities within the PAA are low or
very low.

P04 PIP

Mainly rank 4 with pockets of rank 6 on well drained soils.

NO4 PIP

Surface water: mainly Rank 7. Small pockets of Rank 3 in well drained soils potential localised
groundwater PIP rank 6 (low).

Likely main
pathway(s)

Mainly overland flow with limited shallow subsurface flow in peaty and well drained soils.

Likely CSA(s)19

N/A

The GWB is composed primarily of low transmissivity rocks. Most of the groundwater flux is in
the uppermost part of the aquifer: comprising a broken and weathered zone typically less than
3m thick; a zone of interconnected fissuring typically less than 10m; and a zone of isolated
fissuring typically less than 150m18.

18

https://jetstream.gsi.ie/iwdds/delivery/GSI_Transfer/Groundwater/GWB/ClifdenCastlebarGWB.pdf
CSAs are defined as the places within a catchment where the sources of a contaminant are hydrologically
linked to the aquatic receptors of interest and contribute disproportionate amounts of pollutants to receptors.
19
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Direct20

Monitoring St.

Sig. pressures

Compartment 1
Section 4 discharges21: Delphi Fishery (WP(W)31), The Delphi Estate (WP(W)42), Seedlings
Investment Ltd, Delphi Lodge (WP(W)72).
Killary Harbour only: Purple Spade Ltd. (W452/09) & Scubadive Limited (W270/92)
Bundorragha_020 Bridge E. of Bundorragha (RS32B010200)
Bundorragha_010 100 m u/s Fin Lough (RS32B010100)
Bridge Upstream Doo Lough (RS32G050080).
HYMO – land drainage and overgrazing/trampling of riparian zone.

Significant risks – impacts observed through survey/monitoring in online reports:
Two potential risks to water quality have been identified through the desk study and will be
investigated further during the LCA.
•

•

Delphi Mountain Resort and Spa discharges under licence to groundwater approximately 650700m from the Bundorragha River and approximately 200 m from its tributary, the
Sruhaundoo. The effluent treatment system is a Packaged Membrane Bioreactor (MBR)
system. The discharge is pumped to a sand polishing filter and the discharge from the sand
polishing filter is percolated via a series of radial percolation trenches designed by Bord Na
Mona. Inspection of the discharge point in 2006 by NPWS, gave rise to concerns that the
effluent was not discharging to ground, but rather resurfacing a short distance downslope.
Five sheep dipping facilities are located within the catchment adjacent to both rivers and lakes
(DEHLG, 2010 Bundorragha Sub-Basin Management Plan).

5 Interim Catchment Story
Introduction
The PAA comprises three RWBs - Bundorragha_010, Bundorragha_020 and the hydrologically
unconnected Lackakeely_010 as well as one coastal waterbody Killary Harbour. The PAA selection by
the Western Regional Operational Committee for the following reasons:
▪
▪
▪
▪
▪
▪

Possible quick win - just deteriorated;
One deteriorated water body;
One At Risk High Ecological Status objective water body;
One Review High Ecological Status objective water body;
Two water bodies failing to meet protected area objectives for Freshwater Pearl Mussel;
Headwaters to Killary Harbour Shellfish Area.

Land use is predominantly peat, forestry with large sections commonage grazing. The PAA intersects
or is hydrologically connected to several protected sites including SACs and SPAs; NHAs and pNHAs;
and Bundorragha_010 is a local drinking water source. It is also located within a Margaritifera sensitive
area (catchments of SAC populations listed in S.I. 296 of 2009) (Appendix A).

20

Point discharges to the water body
Potential significant risks: There are also four Section 4’s within the catchment (DEHLG, 2010 Bundorragha
Sub-Basin Management Plan)
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The Bundorragha_020 has one surveillance/operational monitoring station located at the ‘Bridge E. of
Bundorragha’ (RS32B010200) for biological, supporting chemistry and chemistry monitoring.
Bundorragha_010 has two operational monitoring sites 100m u/s Fin Lough (RS32B030140) and
Bridge u/s Doo Lough (RS32G050080) both for biological and supporting chemistry monitoring.
Risk
Bundorragha_020 has recently declined in the last monitoring cycle from HES to GES due to
hydromorphological pressures and is At Risk of failing to achieve its High-Status Objective.
Bundorragha_010 and Lackakeely_010 where previously unassigned and at review. Bundorragha_010
has since underwent biological sampling and has been added to the EPA WFD monitoring programme.
Whilst the Bundorragha_010 has not been assigned status the biological monitoring assigned a Q 4-5
sensitive taxa in abundance indicative of High-Status waterbodies.
Killary Harbour is under Review status and was meeting it’s WFD objective of Good in the last
monitoring cycle with further sampling and monitoring by the EPA anticipated in 2019.
Status
The Bundorragha_020 is at Good Biological Status (high for inverts) and good fish status. The biologist
notes (26/10/2017) record sensitive taxa in high abundance, slight to moderate siltation, livestock
access impact of moderate and bank erosion upstream of the sample area on the left-hand side of
moderate extent. Also noted was 1-2.5% filamentous algae with moderate shading of the area.
Supporting chemistry including nutrient conditions is Pass. Hydromorphological status is at Good
Status. Therefore, both Biological (Fish) and Hydromorphological status are dropping the overall
ecological status for this water body.
Killary Harbour has returned to Good Ecological Status during the last cycle of monitoring and is
therefore fulfilling the WFD objective for coastal water bodies. A discussion is required with the EPA
or Marine Institute to query the suspended solids and BOD spikes measured in 2018.
Hydrochemistry
Chemical Surface Water analysis for the Bundorragha_020 RWB for 2012-2015 monitoring cycle where
Good. Exceedances in Benzo (g, h, i) perylene and Indeno (1,2,3-c, d) pyrene above the EQS occurred
in 2014; no new data is available for these chemicals and the pollution incident may have been short
lived.
The EPA chemical data for the period 2007 – 2015 indicate that PO4 and NH3 are consistently within
the EQS for each parameter22 and was not identified as a significant pressure to this catchment. More
recent chemical data available as part of investigative monitoring within Doo Lough and the
Bundorragha_020 in March – May 2017 record high concentrations of NH3 that exceed the moderate
22

Enrichment can occur even when N&P conc. are below the EQS therefore, low N&P do not necessarily indicate
no nutrient issue.
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EQS of >0.065mg NH3-N/l. A catchment drive in January 2019 idenitifed a recently deepened and
widened drain in the lower reaches of the Glenummera_010, less than 2km upstream of Doo Lough.
Land drainage is a potenital source of increased NH3 to the system and will require further
investigation as part of the LCA. EPA chemistry data collected since May 2017 and during 2018 show
that concentrations for NH3 are again below the High EQS limit. Nevertheless, some investigative
assessment is required within the planned LCA for this RWB. The identification of land drainage will
form part of the LCA with the ASSAP team liaising directly with landowners to advise and educate on
best land management practises.
It would be advisable that the ASSAP advisors raise the issues of safe handling, storage and disposal
of both pesticides and sheep dip chemicals with farmers within the catchment as part of the work they
conduct within the PAA.
Significant Issues
Hydromorphology is the significant issue in Bundorragha_020 and the EPA are working on measurable
metrics to address these issues for HES waterbodies. The EPA chemical data for the period 2007 –
2018 indicate that nutrients are mostly within the EQS for each parameter except for the short-lived
NH3 spike identified in 2017. However, the RHAT assessment in 2014 and visual observations confirm
the presence of filamentous algae within the river channel of Bundorragha_020 that would suggest
that nutrient enrichment is occurring.
Significant Pressures
Hydromorphology was the only significant pressure identified in the catchment characterisation
process for Bundorragha_020 and where identified as dams, barriers, locks, weirs, embankments and
channelization within the WFD App. However, the EPA RHAT assessment records multiple
hydromorphological pressures primarily associated with overgrazing within the commonage area.
Fish was first measured for the Bundorragha_020 in July 2014 generating a ‘Good’ status with slow
growth observed in both sample areas within the Bundorragha_020.
Anthropogenic Pressures were identified as significant for Killary Harbour, however, as mentioned
previously several inputting RWBs directly discharge into the coastal waterbody with only two of these
RWBs within the PAA.
Forestry is a potential significant pressure for this catchment with areas of mature forestry within and
just outside the PAA in the headwaters. This has been discussed with Mayo County Council to maintain
a watching brief for clearfelling applications.
Critical Source Areas
A conceptual model developed for the PAA concluded that the dominant soils are peat and poorly
drained soils. The main pathways associated with these soils are overland flow and drains. However,
the significant pressure has been identified as HYMO and as this is a direct impact along the river
mitigation measures will not be aligned within compartments but rather along impacted stretches of
river in this instant. Therefore, no CSAs are identified.
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6 Work Plan
Local Catchment Assessment Categories and follow-up actions
Bundorragha_010: IA8 High Status RWB pressures. HES Obj but unassigned. Chemistry available but
no biological data. Unassigned for three cycles – nutrient concentrations are low. No obvious
pressures. The FPM plan carried out monitoring at the d/s end of this water body (2009) – Q5. New Q
value obtained for the Bundorragha_010 in 2017 Q4-5 High Status has been verified by the EPA. A
catchment walk along the main tributaries of the water body collecting easily accessible data (pH,
conductivity and temperature) will be used alongside visual assessments of the HYMO pressures. An
SSIS conducted seasonally at the EPA monitoring site 100m u/s Fin Lough (E 84523.70, N 266406.00)
to confirm that this RWB is NAR.
Bundorragha_020: IA8 High status RWB pressures.
1

2

EPA -Bundorragha_020 is not meeting its HES objective due to hydromorphological and fish
status. Hydromorphological status appears to be based on localised issues - EPA to develop a
morphological assessment to assess/address this issue.
IFI - Bundorragha_020 is not meeting its HES objective due to hydromorphological and fish
status. Fish status may be due to issues impacting habitat conditions. Works have been noted
(angling pool development and rock barrier). FPM water body (1 of 8 priority populations). IFI
have advised that the nominated surveillance monitoring site has proved difficult to survey for
fish as its not suitable for electrofishing and also most of the river is a private fishery and is fished
mainly for adult salmon. It is not possible to survey at the site, so an alternative site was
identified. One site on a tributary (Owennaglogh) was also surveyed and this had slightly better
densities than the main channel. Doo Lough has been assigned High status on four occasions.
MEASURES: None required. Fish growth is naturally slow, and pressures are not the cause.

HYMO and Fish are identified as significant pressures for the catchment, discussions with IFI, the EPA
and FPM EIP project are required to identify, review or assign actions that need to be taken. A
discussion with the EPA is required to determine if any actions can be taken with respect to HYMO in
this Margaritifera Sensitive Area and the likelihood of the Bundorragha_020 achieving High Ecological
Status in the future. As the Bundorragha PAA lies within the Margaritifera Sensitive Area and targeted
measures within the Conservation Objectives for the Mweelrea/Sheeffry/Erriff Complex SAC (2017),
such as restoration of the appropriate hydrological scheme are required. Fulfilment of these objectives
will be carried out by the FPM European Innovation Partnership Initiative (EIP) under the Freshwater
Pearl Mussel Project. Due to the sensitive nature of this RWB a catchment walk with visual assessment
of the HYMO pressures alongside collecting easily accessible data (pH, conductivity and temperature)
will be used only. No SSIS or Rapid assessments will be conducted without the approval of NPWS.
ideally seasonal SSIS’s at the EPA monitoring site and u/s and d/s of the OSWWTS at Delphi Resort
would be requested.
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Lackakeely_010: IA1 Provision of information. Review available data from shellfish PRPs and decide
on risk.
MCC have identified the investigative monitoring point on the Lackakeely_010 was part of a joint
monitoring effort between MCC and GCC undertaken about 5-6 years ago in rivers discharging into
the Shellfish area of Killary Harbour. “Mary Hennessey” consultancy carried out the investigations and
took periodic samples analysed for Faecal Strep. and E. Coli to determine if the sources where from
animal or human faeces. The investigative monitoring data included D.O, E. Coli and Total Coliforms.
MCC mentioned that the “Green Coast” Award for the Silver Strand Beach was lost in recent years.
Killary Harbour: IA 1 Provision of Information.
Whilst Killary Harbour has improved water quality to Good and is now meeting it’s WFD recent (early
2018) monitoring data has shown some spikes in BOD and Suspended solids. A discussion with the
EPA/Marine Institute is required before any action is taken as further monitoring is scheduled for
2019.
In order to identify the source of the pressures impacting on the RWB and to identify appropriate
mitigation measures, a catchment walk including rapid assessments and Small Stream Impact Scores
will be required throughout the PAA. A proposed work plan is presented in Section 6.

Work Plan
A local catchment assessment (LCA) including catchment walks will be carried out along identified
sections of river alongside simple chemistry sampling (dissolved oxygen (DO), conductivity, pH and
temperature). In identified locations biological kick samples will be undertaken for SSIS’s or Rapid
assessments with water chemistry sampling taken where deemed necessary. Table 7 details the type
of assessment identified within the LCA plan and proposed sample location.
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Table 7: LCA plan for the RWBs within the Bundorragha PAA Spring/Summer 2019.

Waterbody name

LCA
stop

LCA Activity
ING23

Reference/ Location
Simple chemistry24

Visual assessment

Surface Water Field
Assessment

SSIS

Water Chemistry25

Bundorragha_020

1.1

84143

263367

Y

Y

Y

N

N

Bundorragha_020

1.2

84091

264640

Y

Y

Y

Y

Y

Bundorragha_020

1.3

84032

264962

Y

Y

Y

Y

Y

Bundorragha_020

1.4

83892

265261

Y

Y

Y

Y

Y

Bundorragha_020

1.5

84306

266109

Y

Y

Y

Y

N

Bundorragha_020

1.6

84488

266361

Y

Y

Y

Y

N

Bundorragha_010

2.1

84566

267626

Y

Y

Y

Y

N

Lackakeely_010

3.1

76186

268765

Y

Y

Y

Y

N

Lackakeely_010

3.2

75798

268481

Y

Y

Y

Y

N

Lackakeely_010

3.3

76215

268079

Y

Y

Y

Y

N

Lackakeely_010

3.4

76416

267194

Y

Y

Y

Y

N

23

ING is the Irish National Grid reference
Simple chemistry refers to dissolved oxygen, pH, temperature and conductivity measurements.
25
Where no water chemistry sample is indicated a decision may be made on the day to collect a water sample for analysis if SSIS returns an impacted score or recent
activity/visual observation suggest the need.
24
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Figure 9: Local Catchment Assessment plan 2019
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Estimated Fieldwork resources
Table 8 Resource Requirements for the LCA
PAA RWB

Total LCA
Stops

Catchment Walk

Number chemistry
samples

Field days
required

Bundorragha_010

1

1.5-2 km

0 (max 1)

0.5

Bundorragha_020

6

4.5 km

3 (max 6)

1.0-2.0

Lackakeely_010

4

5 km

0 (max 1)

1.0

13 km

3 (max 8)

2.5 – 3.5

Total 11

7 Mitigation Measures
Mitigation measures to address over grazing will be fulfilled by the EIP Pearl Mussel Project and Results
Based Payment Scheme they have in place for the FPM RWB’s. The EPA are developing metrics to
better assess HYMO pressures that impact HES water bodies and no further action will be taken at this
time to mitigate. The presence of existing historic weirs and dams within the Bundorragha_020 are
not impacting the biological macroinvertebrate communities and therefore their removal would be
more detrimental than beneficial to the RWB.

8 Communications
Submissions on Draft RBMP
Submissions, observations and comments made by interested parties on the draft River Basin
Management Plan (RBMP) for Ireland 2018-2021 were reviewed to identify any significant concerns
raised about the Bundorragha River during the consultation process. One submission was made on
the Bundorragha River. The river is viewed as “The recreation opportunity - natural environment to
tranquillity” and stated the main concern is to ensure access to the WB for navigation and recreation.

Date of report completion: 30th August 2019
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Appendix A – Protected Areas Within or Downstream of the Bundorragha PAA

Figure A1: European Sites in the vicinity of Bundorragha PAA
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Figure A2: Margaritifera Sensitive Areas within Bundorragha PAA
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Figure A3: Shellfish Areas and waterbodies that interact with them in the Bundorragha PAA
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Appendix B – EPA River Quality Surveys: Biological for Hydrometric Area 32
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Bundorragha_010
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Bundorragha_020
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Appendix C – Supporting Information for Potential Pressures
NPWS Catchment Walkover Assessment Map

Figure 10: NPWS location of morphology risk assessment monitoring locations 09/05/0926

26 NPWS 2009
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Location of Sheep Dipping Units
Table 9: Location details for the sheep dipping facilities
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