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Summay

The Bleachriver (Bleach 010 and Bleach_020) rises in the nedht of the Graney [Shannon]
subcatchmentin County Galway anflows west intothe Graney (Shannon)_020aterbodyin County
Clare. The Priority Area for Action (PAA)includesBleach 010 Bleach_020 and Lough Granelzough
Graney is locatedownstream of Bleach_020, withi@raney (Shannon)_020Graney (Shannon)_026
not in the PAA.

The PAA is situated within the Slieve Aughty Mountains SPA (Site Code 004168) and the heaxdwater
Bleach 010 flow through Pollagoona Bog SAC (Site Code 002TB6)PAA is located within the Shannon
Graney/Scaiff margaratifera sensive area (i.e. catchment with previous records of margaritifeta
current status unknown)

Bleach_01QAt Risk)

1 Declined from Good to Podriologicalstatusbetween 2012 an®014 but improved back tdGood
statusin 2017.

9 Land use is mainly foregtr Forestry is the sole significant pressure on thisterbody:

1 Nutrients are monitored here andesults are consistently below the releva@od status EQS
although low level ammonia and orthophosphategeaks were observed prior to the 2014
deterioration. This is indicative o& change in the pattern of nutrient loss the waterbodyand is
consistent with loss of peaty sedimetatthe river.

1 EPA biologi® notesstatethat substrate was clean ithe 2017 survey.

1 The significant issue impacting onater quality prior to the 2014 declineis likely to have been
sedimentand thesignificant pressurevas forestry probablyfelling, given the low level nutrient peaks
observed.

Bleach_02dAt Risk

1 Highecological status objective sit®eclined fromHigh to Moderate biological statusn 2014 It
returned to Good status in 2017 but has not returnedHighstatus.

1 As for Bleach_010ahd use isalso mainly forestrywith forestry identified as the $e significant
pressure The deterioration on Béeh_020 mirrored the upstream deterioration on Bleach) @nd
is Ikelyto have been due to the same pressigeent, with sediment(and possibly nutrientf)eing
the likely significant issuig.

1 EPAbiologists commented that siltation levels were moderdm 2014. Siltation levels improved in
the 2017 and 2018 surveys. Substrg & RSAaONA O SR | a WOt SIHyQ Ay (KS

1 Limitednutrient monitoring dataare available for Bleach_02@016 and 2016nly). Result$ndicate
that nutrient levelsare verylow here. HoweverEPAbiologistspreviously noted the presence 8b-
50% Jdadophora covelin 2014 which may indicatenutrient enrichmentat the time of the water
quality deterioration.

1 Even though atrient and sediment levels may now be within acadpe levelsadditional time may
be required forrecoveryback to High status here.

Lough GraneyAt Risk

1 Moderateecologicaktatussince monitoring commenced 2007, Status is driven by macrophytes

1 Land use in the subasin is mainly agricultureith some forestry to the west and northAgriculture,
andforestry arelikelythe significant pressures on this lake

1 The significanissue impacting on water quality is most likétybe phosphorus Whilemeantotal
phosphorus and chlorophyll levelseabelow theirGood status EQShere are occasional spikes in

Bleach & L faneyDesk Study F02 4



both parameters Also, algal blooms have been reported in the lake in the past and these are
normally associated with eutrophicatioft.is possible that lake macrophytéshich are drivingtatus
here)are consuming nutrientsom the water column

1 Histoic Q data forinputting rivers Bleach and Dromandooyahow that these rivers have been
consistentlyat Good statusor 6 S (i i S NJ F NRup to A0K4S This dould iQdicate thahe total
P loadings from these rivers, rather than the ortho P concentraiiottsem, are an issue for the lake.
It is also possible that the source of lake nutrients is within then&y(Shainon)_020 sub basin itself,
from lands adjacento the lake

1 Poorlydraining agriculturaldnds to the north and eastithin the lake (Graney_020%ub basirpose
the highest risk in terms of diffuse phospius loss to the lakdas indiated on the pollution impact
potential map)

Recommended Actions:

Bleach_010 improvetb Good statusn 2017and thus is now meetings its WFD objectivgis important
to identify the cause of the 2014 deterioration, particularly as Bleach 010 flows iktiglaecological
status objective waterbody (Bleach_020An assessment is requideat Corlea Bridge to confirm that
biologicalstatus remains good here. Stream walks are requiretb identify whether pathways exist
between forested areas and the river/its tributaries and to lookdeidenceof sediment impact upstream
of the WFD mortbring point at Corlea Bridge

Bleach_020 has improved to Good stahug is aHighstatus objective siteso is stillAt Risk Sediment
and possiblynutrient issues impacted on water quality here in 201écal catchment assessment is
required to idenify if there areissués preventing return taHighstatusor if this mg be a case of ecological
lags in recovery from the impact in 201#&ocus on main channel and altributaries. If SSIS results are
indicativeof less tharHighstatus, undertakestream walkn impactedstretches looking for evidence of
sediment and/or nutrient impact

Lough Graney &t Moderate ecological statilendAt Risk An investigative assessmenill beundertaken

to identify which tributaries of the Graney (ShannoR0 are likely to be deliveringé highest P load into
the lake. This will involve taking water samples from the outlet of these tributaries, ideally during high
flows (when P loads atlikely to be highegtand analysing them for total phosphoridowestimatesfor

each sampling event will enablgpproximateTP loads to bdetermined for eachinputting river/stream.

Bleach & L faneyDesk Study F02 5



1 Background

1.1 Background information on tigleach and Lough GranepA
Priority Area | Catchment| Catchment | Sub catchment Region Local Authority
for Action Number Name
Bleach & L. | 25 Lower Graney[Shannon] Souh West | ClareCounty
Graney Shannon subcatchment Council
(25C_8Graney[Shannon] SC
020)
Priority Area for No. of At Risk [No. of Review |No. of dRBMP No of WBs for Status Improvemer
Action WBs WBs Prioritised WBs
2021 2027 Beyond 2027
Bleach& L. Graney |3 0 1 2 0 0

Reasoms
for
selection

=A =4 =4 4 -4 A -4

Cross countyproject.
Important for brown trout angling.

Opportunity to work with angling group in Woodford.
Potential to collaborate with forestry.

Would bring entire subcatchment to Good status.
Information on investigative assessment and measures can be eXatapgdo similar areas.
One deterioratecHighEcological Status objective water body.

Aerial Imaery

L. Graney

Graney(Shannon) 020

BIeachOZO

Figure 1. Aerlal map of Bleach & Lough Graney catchment, showing momtorlng point Iocatlons
; Bleach & Lough Graney Catchment : d

#Js
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1.2 Waterbodylnformation

Table 1.1: Summary information from WHpA

WB Code WB WB Risk | Status 2007 2010 2010 2013 Pressure Pressure sub| Sid¢? Action
Name | Type Obj. 2009 2012 2015 2018 Category category
IE_SH_25B070100 | Bleach | River At Good Un Good Poor Good Forestry Forestry Yes 1Al
_010 Risk assigned
IE_SH_25B0200 Bleach | River At High High High Mod Good Forestry Forestry Yes IA8
_020 Risk
High High High Mod Good
IE_SH_25 190 Lough | Lake At Good Mod Mod Mod Mod Forestry Forestry Yes IA9
Graney Risk
Agriculture | Pasture Yes
Invasive Invasive Yes
spedes species

Bleach & L faneyDesk Study F02




Table 1.2: Monitoring point locations

Waterbody Monitoring Point Code | Name Type Monitoring results

Bleach_010 RS25B070100 Corlea Bridge Operational Includes Q and chemistry data

Bleach_020 RS25B070190 Br u/s Bleach Br Opeiational No.Q only
RS25B070200 BLEACHBIleach Br Operational Includes Q antimited chemistry

data

Lough Graney LS250155b03200010 | Site 1 Operational Yes
LS250155b03200020 | Site 2 Operational Yes
LS250155b03200030 | Site 3 Operational Yes
LS250155b@0040 Lit_0010 Investigative No
LS250155b03200050 | M7 Operational No
LS250155b03200060 | M6 Operational No
LS250155b03200070 | M5 Operational No
LS250155b03200080 | M4 Operational No
LS250155b03200090 | M3 Operational No
LS250155b03200100 | M2 Operatioral No
LS250155b03200110 | M1 Operational No
S250155b03200120 PRF_010 Investigative No
LS250155b03200130 | historical profile site Investigative No
LS250155b03200140 | historical profile site Investigative No
LS250155b03200150 | historical profile site Investigative No
LS250155b03200160 | historical profile site Investigative No
LS250155b03200170 | historical profile site Investigative No
LS250155b03200180 | historical profile site Investigative No

Bleach & L faneyDesk Study F02




2 Receptoinformation

2.1 Receptor gerview
Figure 21: Bleat & Lough Graney PAA waterbody risk riépD cycle 2

T W

LS AN P

Kilometers

Source: WFD Application 0 1 2

Kilometers
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Table2-1: Receptor information faBleach River & Lough Graney

Waterbody Name Bleach_010 Bleach_020 Lough Graney
Figures/
Monitoring Point No. Tables 'RSB070100 RS25B070190 RS25B070200 Various (see table 1)
Name Corlea Bridge Br u/s Bleach Br Bleach Br
Risk Category y At Risk At Risk At Risk
2012 y Good High High NA
2014 Poor Moderate Good
2017 Good Good Good
2018 Not monitored Good Good
Biological Status  trends in Q values No. Dropped to Poorin | Yes, consistently | Yes, consistentliigh
2014 but returned to Highprior to 2014 | prior to 2014 when it
Good 2017 when it dropped to | dropped to good
moderate.
Fish status (where rel) NA NA NA
Hydrochemistry Data
Baseling(2017) y 0.005 NA 0.005 NA
Ortho-P (mg/l P) indicative lquf';\!ity High High
Trendsg significant? DownwardsNo None-No
Dist to threshold Far Far
Baseline y 0.013 NA 0.010 0.014
indicative quality High High High
NHAN (mg/l N) Trendsc significant? DownwardsNo NoneNo UpwardsNo
Dist to threshold Far Far Far
Baseline 0.108 NA 0.10 NA
indicative quality Good Good
TON (mg/l N) Trendsg significant? Upwards-No NoneNo
Dist to threshold Far Far
Baseline NA NA NA 0.02
indicative quality Good
TP (mg/l) Trendsg significant? UpwardsNo
Dist to threshold Far

Bleach & L faneyDesk Study F02
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Waterbody Name Bleach_010 Bleach_020 Lough Graney
Figures/
Monitoring Point No. Tables 'RSB070100 RS25B070190 RS25B070200 Various (see table 1)
Name Corlea Bridge Br u/s Bleach Br Bleach Br
Baseline Y NA NA NA 9.903
Chlorophyli(mg/l) indicative quality Good
phyliimg Trendsc significant? Upwardsg Yes
Dist to threshold Near
Supporting Pass NA NA (two years of data| Good
Chemistry only available)
Conditions
Hydromorphology NA NA NA Good
RHAT score
Evdence of Arterial drainage No No No No
20102012 Good High Moderate
Ecological 20102015 Poor Moderate Moderate
Status 20132018 Good Good Moderate
Elements driving status Invertebrates Invertebrates Macrophytes
Protected Areas Y

The PAAs situated within the Slieve Aughtountains SPA (Site Code 004168) and the
headwaters of Bleach_010 flow through Pollagoona Bog SAC (Site Code 002126).

WFD Objective

Good

High

Good

EPA biologist notes (if any)

2017 notes: Abundance 0]
sensitive taxa low.
Substrate siltation clean

2014comments:moderate siltation and 25
50% Cladophora coveR017 commentgor
Bleach Brsensitive taxa found in good
numbers and siltation level sligh2018:
substrate siltation clean.

NA

Significant issue/inpact for receptor

Sediment

Sedimentand Sedimentand possibly
possibly nutrients | nutrients

Nutrients most likely
TP

Bleach & L faneyDesk Study F02
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2.2 Assessment of Results

Monitoring results for each waterbody are outlined belowocations of WFD operationalamitoring
stationsare shownin Figurel-1.

Bleach_010

There is one WFD monitoring station on Bleach 10, Corlea Brdueh is monitoed for biologyand
supportingchemistry.

Biological MonitoringData

Q values for Bleach_010 ageaphed below irFigure 2.1.

Figure 23: Biological monitoring results at Corlea Br (RS25B070100), from WFD App
Q Value - Chart d

507 °5¥§ﬁ-‘“-\-‘~_\‘5=‘,‘_h
4.5

3.0

1989 1996

Result =
Classification High

Q-Value 5

19‘99
1996
4.5
High

45

1999
4.5
High

45

2003

45 4 3 4

Biological status at Corlea Bridge wiighup to and including 2003. The site was not assebstaeen
2003 and 2012 and had dropped®od status when monitard in 2012. It deterioratedfurther to Poor
status in 2014 but the site has sineturned to Good status, its WFD objective.

HydrochemistryData

Ammoniaand orthophosphatédevelsfor Corlea Bridgérom 2012 to 2019 are graphed below in Figuge
4 and 25 respectivelyp lfaz2 akKz2gy 2y (GKS 3INI LIoaammonBandi KS Y S
orthophosphate

As can be seen from the graphs, resultsatéelow the relevan®5%ile EQSAnnual average results have
neverexceededhe mean EQSNitrate resuts for CorleaBridge station (not graphed) are also very low
Howeveras water quality at Corlea Bridge returned to Good status in 2017 after a temporary deterioration
between 2012 and 2014, nutrient results from 2012 to 2014/2016 are of most relevaree \Wile all
resultshave been below the 95%ile EQS, some low level ammonia peaks were observed in the period
between 2012 and 2015.Results since then have generally been below detection limits. Low level
orthophosphate peaks were observed betweedil2 and 2014with subsequent results being generally
below detection limits. While the peaks are potentially not significant in terms of impact on water quality,
they are indicative of a change in the pattern of nutrient loss in this catchrbetween 22 and
2014/2015. These patterns could be associated with sediment loss from peaty soils, which cover the
majority of this waterbody.

Bleach & L faneyDesk Study F02 12



Figure 24: Bleach 10 (Corlea Bridge) ammonia results
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Figure 25: Bleach 10 (CorleBridge) orthophosphate results

Bleach 10 Orthophosphate Levels
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Bleach_020

There are two WFD monitoring stations on BleachB@dge us of Bleach BridgedBleachBridge:
1 Bridge u's of Bleach Bridg€RS25B070190)

This site is monitored for biology onlfResults from2006 to 2018&re graphed in Figure-@

Figure 26: Biologicamonitoring results at Br u/s Bleach Bridge (RS25B070190), from WFD App

Q Value - Chart

5.0 -

4.5 -
4.0 | \’/’/—/—/v
3.5

2.0 -

2.5

2.0 -

1.5

1.0

0.5 -

0.0 T T T T T T
2006 2009 2012 2014 2017 2018

2006 2009 2012 2014 2017 2018
Result 4.5 4.5 4.5 3.5 4 4
Classification High High High Moderate Good Good
Q-Value 4-5 4-5 4-5 34 4 4
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As for the monitoring point upstream on Bleach bilogicalstatusat Br us Bleach Bdeteriorated
between 2012 and 2014, with a drop frafighto Moderatestatus k has sinceeturned to Good status
but Bleach 20 is Highecological status objective site so its WFD objective has not been met

1 Bleach Bridge (RS25BQD)

BleachBridge has beermonitoredfor biologya A y OS  {i. KN®niteridmyfor €h@orting chemistryvas
undertaken in2016and 2017 onlywith three results available

Bleach Bridg&vas atHighstatus from1987through 2012 (see figure-2below). As for the two upstream
monitoring points in this sweatchment, the site deteriorated t@ood statusin 2014 where it has
remained since.

Figure 27: Biological monitoring results at Bleach Bridge (RS25B070200), from WFD App

Q Value - Chart

5.0 —

4.5 -

4.0 -

3.5 -

3.0

2.5 -

2.0

1.5 -

1.0

0.5 —

0.0 T T r T T T T T T T
1987 1989 1993 1996 1999 2003 2012 2014 2017 2018

1987 1989 1993 1996 1999 2003 2012 2014 2017 2018
Result 5 5 5 4.5 4.5 4.5 4.5 4 4 4

Classification High High High High High High High Good Good Good

Q-Value 5 5 5 4-5 4-5 4-5 4-5 4 4 4

Limited nutrient monitoring datare available forBleach Bridgand no data arevailable prior to 2014,
when the water quality desrioration was observed In relation to ongoing issues impacting on water
guality and preventing return telighstatushere, nutrients are unlikely to be the significant issue as results
for three rounds of sampling undertaken between August 2016 ampi#t2017 were all belolaboratory
detection limits

1 Lough GraneylE_SH_25 190)

Lough GraneyType 8 lake 371 hectaresis at Moderateecologicalstatus with status driven by
macrophytes. Monitoring commenced here in 2007Thelake issampledfor nutrients andmacrophytes
with nutrient samples collectedby boatat three locations (Sites 1-3).  Seven sites are assessed for
macrophytes (MIM7).

Annual averagedtal phosphorusammonia and chlorophyll levels for Lough Graney are graphed below in
Figures 28, 2-9 and 210respectively Also showron the graphs is the relevant Good status EQS from the
Surface Water Regulations, SI No. 272 of 2009, as amended.

Bleach & L faneyDesk Study F02 14



Figure 28: Ammoniacal nitrogen levels on Lough Graney (annual average value)
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Figue 2-9: Total phosphorus levels on Lough Graney (annual average value)

Total Phosphorus Levels, Lough Graney
0.05

0.04

0.03

TP (mg/l)

0.02

0.01

0
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Figure 210: Chlorophyll a levels, Lough Graney (annual average value)

Chlorophyll a levels, Lough Graney
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As can be seen from the graphs, while mean total phosphorus results for 2009 exceetienit ife25ug/!,
all otherannual averagd@P ancammonia results have been below th&pod statu€£Qs.

Annualaveragelake chlorophyll leveléfig 210) have also generally been below tlBood status EQS of
10ug/I, except forthe meanresultsfor 2011 and2017, which maginally exceeded this limit.

Individual chlorophyll and total phosphorussults forStes 1 to 3 from2009 to 2019 are shown below in
Figures 1113 respectively.

Bleach & L faneyDesk Study F02 15



Figure 211: individualchlorophyll aand total phosphorus results, Site 1
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Figure 212: individualchlorophyll aand total phosphorus results, Site 2
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Figure 213: individualchlorophyll aand total phosphorus results, Site 3
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As can be seen from the graphs (fig113), there have been occasional spikesnidividual results for
chlorophyll and total phosphorus in lake samgle Also, the WFD app notes statistically significant
upward trend in clorophyll levels Therefore, while annual average results erdicative of Good statys
the possibility of a nutrientahd chlorophyll issuehere cannot be ruled outTotal phosphorussample
resultscouldbe misleading because macrophyt@eghich are driving statushay beconsuming phosphorus
from the water column. Note that theredoes not appear to be a relationship here between chlorophyl
and TPn=-0.13).

According to thaVFD Apcharacterisation informatioythere have been periodic algal blooms in the lake
(which wouldalsobe indicative of nutrientdsues.

The App lists zebra mussel as one of the lake significant pressuresisutds not been confirmed.

2.3 Summary ofdsues

1 Bleach 010

Bleachl0deteriorated from Good to Pomstatusbetween 2012 and 201dndreturned to Good status

2017. Monitoring results indicate that nutrients are unlikely to have been the significané idsiving
water qualitydeterioration herealthough thepattern of nutrientresultsis quite differentoefore and after
the period of water quality deterioratigrperiodiclow levelspikeswere observed pior to 2015but post

2015 resulthave generallpeenbelow detection lints.

The pattern in nutrient loss, the overall lawtrient levels and the presence extensive forestry upstream

in this catchment suggest that thgignificant issueesponsible for the 2014 deterioration on Bleath
wassediment, most likelyfrom forestry. The nutrient spikes indicate that the forest activity responsible
for sediment loss wamore likely to befellingor possiblywindblow from storm Darwimather than forest
road construction

9 Bleach @0

Status atBleach 020 droppedin 2014from Highto Moderate status at\Br u/s Bleach Bridgeand fom
Highto Goodstatusdownstream atBleach Bridg@ This deterioratioroincided with the drop from Good
to Poor status upstream on Blea®i 0, indicating thathe same sigificant issue is likely to have impacted
on both waterbodies (i.e. sediment with possibility of sofo levelnutrient impact also- Cladophora

4

coverwasreportedas 25 /8> Ay HAmMn 09t! o0A2f23Aa0aQ y2GSa0e

While Bleach 020 returned to Goodasis in D17, it has notyet improved back toits High status
objective EPAR 2 f 2 3 A JolitheQ01Y5anieyigscribel siltation levekl ZlighiQ I the 2018 survey
notes, the sibstratewas described asélearQ Limited monitoring data for 2017 and 201&icate that
nutrient levels arenow very low (below detection limits) Thesignificant issue preventing return tdigh
statushereis not known It maysimply be thatwhile sediment and nutrient levelare now satisfactory
additional recovery timés reeded for the two sites monitored toeturn to Highstatus.

1 Lough Graney

Macrophytes are driving th#oderate status on Lough GraneyWater colummmeantotal phosphorus
levels areébelowthe EQS bubccasional spikes are observed in btital phogphorus and chlorophiand
periodic algal blooms are reported, indicative of nutrient issues, and it is probzii¢he macophytes
are consuming nutrients. ®sphorus is thdikely significant issudaere, either from historic or ongoing
inputs to the ke
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3 Significant Pressures

3.1 Initial Characterisation information from the WFD App

Table 3.1: EPA Characterisation (from WFD App)

Water body | Id Category Subcategory | Name Sig? Pressure &impact
Name details
Bleach_010 | WBP0003225 | Forestry Forestry NA Yes Altered habitat due
to morphological
changes
Bleach_020 | WB0003226 Forestry Forestry NA Yes Nutrient pollution
Altered habitat due
to morphological
changes
Lough WBP0003230 | Forestry Forestry NA Yes Nutrient pollution
Graney WBP0003232 | Agriculture | Pasture NA Yes Nutrient pollution
WBP0003233 | Invasive Invasive NA Yes Othersig impacts
species species (Zebra mussslin
lake)

3.2 Conclusioson the Significant Pressures

1 Bleach 010

Bleach_010 improved back to Good statits WFD objective, iB017. TheEPA initial characterisation

identified forestry as the sole significant presstere. Pressure/impactriformationfrom the WFD App
indicates thathere has been a lot of clear felligthe areaand thatwhere older forests are preserfck
of buffer strips cartause issues with sedimentlore details can bebtainedfrom the EPANFD App
Considering thatdnd use in thesub-basinis almost entirelyunder forestry(Appendix 1X)including older
legacyplantations forestry may have beemesponsible for the 2014 status drapBleach_010 However

this needs to be confirmed on the ground

9 Bleach 020

The deterioration fromHighstatus on Bleach_020 coincidieith the upsteam status drop on Bleach_010
indicating that the same significant pressure (and issugrove the deterioration in both waterbodies i.e.

most likelyforestry (felling). The pressure and impact details from the WFD mgjicate thatthere has
been recent plantingThe app alsostatesthat the 2014 biabgisi® survey notednoderatesiltation and

25-50% Cladophora covesyggestinghat the significant issue is a combination of sediment and nutrients

More details can be obtained from the WFDpap
Bleach_020 has not yet provedback to itsHigha G | { dz&
substrate is now clean an@imited) monitoring datandicatesthat nutrients are below detection limits.
Thispossibly indicateshat while enwronmental conditions are no longer golematic at thetwo Bleach

20 WFD monitoring points, a longer time frame is required for recovery badlgtestatus.

202S0U0A@S

0 dzthat ¢he !
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1 Lough Graney

Invasive species (specificatlgbra musseljvere identifiedin the initial charaarisationasone of three
significantpressure on Lough Graneyalong with forestry and agricultureHoweverBiodiversity Ireland
maps do not show zebra mussereand EPA biologistand Clare County Council environment stedfre
advised that theyare not aware of the presence of any invasives on this lake, indicating that zebra mussel
may notbe a significant pressure here.

Forestryand agriculture arédentified as significant pressusé&om the initial characterisation.The bulk

of the foresty is located on Ilads upstreamin Bleach 10 and 20 subbasins (mainly @illte).
Notwithstanding the fact thaonly a portion of the total phosphorus load delivered to the lake from the
Bleachcatchment woulchave beerbioavailable in the Bleach rivatris considered unlikely thaignificant
guantities ofphosphoruswere deliveredto the lake from the Bleachecause por to 2014 the riverwas
consistently aGoodor Highstatusa A y OS Y2y A (2 NA y 3 O Equans tidr&anddoya (G K S
10hasconsistentlypbeenatHighk D2 2 R & (i | (i dza Téatdl ph@sphoriiskadalysisdfywat€l sadples
from individual tributaries on the Grane®20 may help to pinpoint which tributaries are deliverithg

highest load oP to the lake. fiese are expectetb be from the areas of high phosphate impact potential

to the southeast and north of the lake.

4 Pathways Information and Analysis

4.1  Conceptual Model Development

Sedimentis the most likely significant issue in Bleach_010 and Bleach_ORtrients @mmonia and
phosphorus) may have been an issue in the past but recent rasdltsate very low levels

Total phosphorus is the most likedignificant issue in Lough Graney.

The entire PAA overliesiainproductive aquiferRl). In terms ofthe critical source aras andpathways
for diffuse pollution, the PAA has been divided intoee compartments based on wet and dry soils and
peat

1. Soils in compartment 1 are peaind land use is predominantly coniferous forestry
2. Soils in compartment 2 are poorly drainingdamainlyunder agriculture (pasture)
3. Soils in compartment 3 are well drainadd under agriculture

The conceptual model i©iswn in Figure 4. below with details provided in Tablel4
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Figure4-1: Bleat & Lough Graney PAA conceptual model compartments

Conceptual Model, Bleach & Lough Graney
Catchment

B Compartment 1
& Compartment 2

Compartment 3

Compartment 1 peat) covers most of the BleachO and Bleach 20 stimsins. Land use here is
predominantly forestry and there is greatest potential in this compartment for losses of ammonia and
sedimert to the Bleach river.There is some potential for P loss from this compartment also.

Compartment 2 (poorly draining sa)is of most significacein terms of phosphat@and sedimentoss to
the catchment. This compartment covéaiads to the north andouth-east of Lough Graney and includes
asmall areaf Bleach 20 (mainiyn the tributary flowing $Ninto Bleach Bridgand thelands immediately
adjacent to the Bleach 20 main river chann&he Lough Graney sub basin contains the largestsof
Compartment 2 These areas ardighestrisk in terms of phosphate loss to the lakmarticularly where
land use is under agnilture (seesurface P PIP magppendix VIwhich shows areas ddighestrisk (rank

1 to 3) to the south east and north of the lake.

GCompartment 3 (well drained soils)s located mainly within the Lough Graney ddsin.  This
compartment is low risk fosediment and phosphate transfer bitigh risk for nitrate (near surface
pathways) Howevemitrate does not appear to berdssue inthis catchment s&ompartment 3 will not
be afocusarea forlocal catchment assessment.
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Table 4.1: Conceptual model information

land drains across the compartment.

the lake

Factor Map [(Compartment 1 Compartment 2 Compartment 3
Y/N |[(peat) (poorly drained soils) (well drained soils)

Topography Y |Varying topography. Steep on lands in the vicinity of Lough Grang Steep on lands in the vicinity of Lough Graney (to
Map Land use mainly forestry Mixed land use (forestry anf agriculture) and E). Aerial imagery indicates that land use here
Aerial imagery under agriculture

Soil Y |wet wet Dry

Subsoll Y ([Blanket peat Amin PD and AminPDPT (Sandstone till) AminSW and AminDW (rock near surface)

Subsoil K Low Low High

Bedrock N  [Mainly Devonian Old Red Sandstones|Silurian Metasediments and Volcanics in L. |Mainly Silurian Metasediments and Volcanics

Small area of silurian metasediments [Graney sub basin and Devonian Old Red
and organics to the west of L Graney |Sandstones in Bleach 10 and 20 sub basins
Aquifer N |PI PI PI
GW vulnerability N |Varies. Low to Moderate in Bleach 10|Mainly Low-Moderate. Small area of Extrem|Mainly extreme with rock near surface
but areas of extreme vulnerability with{to the south of Bleach 20
rock near surface on Bleach 20

Karst Featuregif present) NA [NA NA NA

Tracing

Hydrology N |Likely to be high, particularly in foreste Likely to be high Low

Drainage density areas

Susceptibility:

PQ to SW Y |High High Low
NO;to GW N low low Low
NG; to SW N low low
Likely main pathways N  |Overland flow and land drains. Overland flow and land drains Shallow groundwater flowpaths
Likely CSAs Y |Pathways for ammonia and sediment |High surface P PIP area to the east and nort|Diffuse pathways for near surface groundwater

nutrient transport (N) in areas under agriculture
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5 Interim Conclusions on the PAA

The Bleach and Lough Graney Priority Area for Action includes the Bleach 010 and Bleach 020
waterbodies and Lough Graney whicts $n the GranefShannon)020 river sukbasin.

Bleach_010

1 Bleach_0lCorlea Brvas at Good or better statusp to 2014 Highstatus fom 1989 to 2008
It dropped to Poor status in 20Xdriven by invertebrateshut improved back to Good in 2017

1 Itwas charactesed asAt Riskof failing to meet the objectives of the Water Framework Directive
in the EPA initial characterisatidnut if biological statudiasremaired Good heresince 2017the
waterbodyshould no longer be consideréd Riskasit is now meeting its WFD objective

1 Nutrient monitoring results are consistently below the relevant Good status EQS. Low level peaks
were observed prior to 2014/2015 but more recent results (g2315) are generally below
laboratory detection limits.

1 The sigrficant issueimpacting on water quality here in 2014 is likely to have bsediment

9 Forestry is the sole significant pressure in this waterbpagsponsible for the 2014 status
deterioration

1 Pathways fosedimenttransferare overland flow from peaty sts across the sub basin

Bleach_020

1 Bleach020 wasconsistentlyat Highstatusfrom 1987 up to and including2012 It deteriorated
to Moderatestatus in 2014at Bridgeu/s Bleach Byrstatusdriven by invertebrates

9 It improved back to Goothiologial status in 2017and remained at Good status in tf&918
assessmenbut is notachievingits High Ecological3atus objective, therefore this waterbody is
still At Risk

1 As for Bleach_010, the significant pressuréigstry, with the 2014 deterioratiomttributed to
upstream forestrelated activities, most likely felling.

9 The significant issuessponsible for the 2014 deteriorationalikely to be sediment angossibly
nutrients.

1 Limited monitoring data available for Bleach_02ihdicate that nutrientlevelswere very low
(below laboratory detection limitdh 2016 and 2017 No data are available prior to 2016 HePA
biologistsnoted 25-50%Qadophoracover in 2014suggestie ofelevatednutrients at that time.

 BA 2f 2 3 A Statatknt sitatich $/as moderate in 2014 and thatibstrate has now improved
o 01 G2 wOtSIyQ

1 Additional recovery time may be needed for improvement of this waterbody ba¢kdbstatus.

1 Soils and geolyy indicate potential fosediment (andhosphateand ammoniajoss va overland
flow from the peaty soils throughout most of the stlasin.

Lough Graney

1 Lough Graney is at Moderate status, with status driven by npdmytes.

1 The lake ig\t Riskof failing to meet its Good statWFDobjective

1 Whileannual meariotal phosplorus and chlorophyll levels are below the relevant limitg lake
is failing on macrophytesAlso, algl blooms have been reported here in the pastthesignificant
issueismost likely to bgphosphorus.

1 The significant pressures are agriculture aoek§try.

1 Soils and geologydicate potential fordiffuse phosphate losses from lands to tmerth, south
east and south west of the lake, but land use andriRdps show thahighestrisk areas are the
agricultural lands mainly to the south eamhd north with a smaller area adjacenio a W-E
tributary which flows into thdower reaches of théake.
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6 Work Plan

6.1 Further Characterisation Actions frahfD App

The further characterisation actiomescribedn the WFD App aras follows

Waterbody

Action

Description

Bleach 010

1Al

Provision of information:

LAWPRQEPA) to liaise with Forestry Services for details of recent felling
this area.

EPA to discuss national issues which include: procedures for aerial
fertilisation, availability of Strategic €rict Plants to the EPA and local
authorities, applicatiorof the Forestry Guidelines, older forests which hay
inadequate buffer zones.

Check if there was any indication of toxicity in inverts d&i#are CoCo
suggested potential cypermethrin but dofiave data to confirm.

Bleach 020

IA8

Highstatus RWB pressures:
Focus on nutrients and sediment. Start at the monitoring station RS25B(
and assess whether or not the pressure is localised. Identify point (df
discharge pipes) and diffuse (lackmfffer strips) sources of nutrients ar
sediment. Collect field parameters (DO, pH, conductivity and sediment)
results to guide the selection of water quality and SSRS sample locati
the sources of nutrients and sediment are not localised, oo from the
monitoring station, along th&WB, to the upper reaches of the shiasin.

Lough
Graney

IA9

Lake Pressures:
Focus on point (drains, discharge pipes) and diffuse (inadequate buffer g
sources of nutrients from forest and agriculture ito the lake.

The estimated resource for this local catchment assessmé@dsys.

6.2 Additional information requirements

9 Talk to Forest Servicestaff to obtain more detailed information on felling, particularly in the

Bleach_010 headwaterduring the griod Summer 2012 to Summer 2014lsoobtain information
on aerial fertilization programmasndertaken here in the past.

1 The WFD Appeference tozebra mussel presence in the lakeeds to be investigated so that it can
be definitively confmed or refued.
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6.3 Local Catchment Assessment

i Bleach_010

Undertake a SSIS assessment at Corlea Bridgmnfirm whether biological quality remains good here.

If not, a detailed local catchment assessment will be requirgtdertakingSSIS andneasuringfield
parametersupstream and downstream @achtributary to identify sources of impactAlsocomment on
sedimentextent andtype (most likely to be peatandidentify main contributing tributaries

Undertake a catchment Wia to try to identify the reasons for the014 deterigation (see figure €L).

Focus orareasfelled between Summer 2012 and Summer 2014 and look for pathways from forested areas
to the Bleach river.The oute shown on figure @ follows existing fordsvalksas far as possible as access
maybe difficult within the coniferous forestry plantation.

i Bleach_ 020

Undertake SSIS assessment at locatioios4 (see fgure 62). Theiver is at Good status at Bleach Bridge
but the WFDobjective here idHighso it may be difficult to interpret the $5score. If SSIS results on any
tributary or on the main channel armdicative of less thanHigh status, undertake stream walks on
impacted tributaries and on the main river channel, looking for evidencgediment and/or nutrient
impactupstream of he two WFD monitoring pointsCollect field parameters (DO, conductivity, pH) at all
locations and commentroextent and type of sedimentNote that access may be very difficult here due
to the topography and land use type (i.e. steep terrain and eooifs forestry).

1 Lough Graney

Undertake SSIS assessmandl collect field parameter informatioat locations 5 to 1Q(seefigure 62)to
identify impacted feeder streamdocal biological impact could bendicative ofa contributing nutrient
load to the lake from the impacted tributaryWhere results are indicative of impaetalk upstreamto
identify extent of inpacted stretchesand locate potential pressures Given thatotal phosphorus ishe
most likely significanssue in the lakdpok for evidence of nutrient impactonsidering both diffuse and
point sources Takewater samples fototal phosplorus at e&h location prioritising sampling during high
rainfallevents Estimate flows for each sampling event from data for the nearest gauged statiothe
EPA hydrotool. Thgill enable approximate loadings to be determined for each contributing river/stream.
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Figure6-2: Bridge hop and sample locations, Bleach 20 and Lough Graney
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7 Review of possible mitigation options

Thenatureof themitigation measures will be determined by the significant issues and significant pressures
impacting on water qualitynithis catchment.

Available information indicates that theater quality deterioration in the Bleach 10 and 20 sadsins is
due to forestrelated activities.Consider blocking drains to break pathways for nutrient and sediment loss
to the catchment here.

InLough Graneyfor forestrelated pressures, consider blocking drains to prevent nutrient loss to the lake.
In highrisksurface P PIP areas lands adjoining the lakeritical source areas need to be mapped at field
scaleand measures should be focussed on breaking the pathways here

8 Communications

Public meetingwere identified as necessafyr this PAA. First public meetingvas acommunity meeting
held onthe 7th May 2019 in Flagmou@mmunity Hall in County Clare.

As agriculture i®ne of thesignificant pressure on Lough Graneyarm engagemenis also required.
ASSAP worked with their contactséncourage attendance by farmersthe Flagmounpublic meeting
and a followup farmer streamside engagement event was hel®lay 2019on a tributaryflowing W-E
into Lough Graney, to the south west of the lake.

Key message

1 Sediment is impacting on watgualityin Bleach_010 and Bleach_020

9 Nutrients, mainlytotal phosphate, are affecting water qualiiy Lough Graney

1 While forestryis the land use most likely impacting on the Bleach ribeth agriculture and forestry
may be impacting ofake water quality.

1 TheLAWPR@eam will undertake local catchment assessmentaafirmthe significant pressures.

T We will work with the relevant stakeholders/implementing bodies to identify the appropriate local
measures for theatchment,applyingthe right measure in the right place

Questionscomments from the meeting included

Questionsabout forestry practices

Questionsabout fundingand supports for landowners to undertake measures

The importarce ofcollaboration with other stakeholdemnd how this can be achieved
Environmental monitoring garies

Questions aboupenalties

Goncerns about use of cypermethrin aimdpact onwildlife.

=A =4 =4 =4 =8 =9
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Appendix IBleach& Lough Graney catchmelandusemap 2018

( 1 p)

Bleach & Lough Graney Catchment
Corine Landuse Map

—— WFD_RiverWaterbodies
CLC18_IE_ITM

[ Bare rocks

I Broad-leaved forest
Burnt areas

[ Coniferous forest

[ Land principally occupied by agriculture
Mixed forest

Moors and heathland

[ Non-irrigated arable land

[ Pastures

[ Peat bogs

[ Sparsely vegetated areas

Aughadarreen [ Transitional woodland-shrub

[ Water bodies
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Appendix lIBleach & Lough Graney catchmeoilsmap

Bleach & Lough Graney Catchment
Wet Dry Soils Map
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Appendix It Bleach & Lough Graney catchmenbundwater vulnerabilitynap

Bleach & Lough Graney PAA
Groundwater Vulnerability Map




Appendix V: Bleach & Lough Graney catchment surfpbesphatePIP map
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AppendixV: surfacephosphate susceptibilitgpnap
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AppendixVI near surfacenitrate susceptibility map













