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Disclaimer

Although every effort has been made to ensure the accuracy of the material contained in this
publication, comp#te accuracy cannot be guaranteed. The Local Authority Waters Programme
(LAWPRO) nor the author(s) accept any responsibility whatsoever for loss or damage occasioned, or
claimed to have been occasioned, in part or in full as a consequence of any pelisgnoact

refraining from acting, as a result of a matter contained in this publication.

Copyright OLAWPR®arch 2020.
This Report cannot beproduced without the prior written consent of LAWPRO.
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1. Non-technical Summary

The Clonshanbo_010, Clonshanbo 020, Lyreen_010 and Lyreenw#6h make up the
ClonshanbfLyreen Priority Area for Actiqi®AA)are located in the Liffey and Dublin Bay catchment.
This catchment includes the area drained by the River Liffey and by all streams entering tidal water
between Sea Mount and Sorrento Point, Co. Dublin, draining a total area of 1,616kmz2. There are two

proposed Natural Heritage Areas, the Royal Canal and Donadea Woods within the PAA.

Since 2002009 Clonshanbo_01the headwater for the Clonshanbo/Lyreen rivers been assigned
Poor EcologicaRatus and is categorised & Risk It has aGood Satus objective for 2021. The
waterbody predominantly overlies locally important aquifer (LI), Dinantian Pure Unbedded Limestone
and Dinantian Upper Impure Limestone with a mixture of well drained, poorly drained and peat soils.
ThePoor EcologicalRatus is causing thpoor BiologicaRatus for the waterbodyWater chemistry at

the EPA monitoring station show thatig failing to reach goo&QSor phosphate (2012017) and
ammonia (2010, 2011 & 2013)he EPAidentify agriculture (nutients) and domestievastewater

(nutrient & organic pollution) as the significant pressures in the waterbody.

Clonshanbo_020 had an unassigned status in Z0WDP, and since 2010 it has been assignedas
Ecologicabtatus Itis categorised ast Riskand it has &ood Satus objective for 2021The waterbody
predominantly overlies locally important aquifer (LI), Dinantian Pure Unbedded Limestone and
Diantian Lower Impure Limestones with mainly poorly drained séhe.Poor BiologicalSatus is
causing the poor status for the waterbadiheEPA do not colleetater chemistry for this waterbody.
Kildare County Council water chemistry for this waterbody shaoat ithis high in phosphate and
ammonium(2007-2013) The EPAidentify agriculture (nutrients) and domestizastewater(nutrient

& organic pollution) as the significant pressures in the waterbody.

Lyreen_010 was assigndtbderate Satus in 20072009 but it dropped tdPoor Satus in 20162012

and remains at Poor Status (202018) It is categorised a4t Riskand it hasa Good Satus objective

for 2021 The waterbody predominantly overlies locally important aquifer (LI), Dinantian Pure
Unbedded Limestone and poorly drained soilhe Poor biological conditionsand moderate
phosphate conditions are causing tiReor Satus. Water chemistry at the EPA monitoring station
show that itis failing to reach gooEQSor phosphate (20142017) and ammonia (2012013, 2016).

The EPAidentify agriculture (nutrients), indust (section 4 licences) and domestastewater

(nutrient & organic pollution) as the significant pressures in the waterbody.

Lyreen_020 has been assigneBamr EcologicaBatus since 2002009 and has not improved since.
Itis categorised aAt Riskand it has @&ood Satus objective for 2027. The waterbody predominantly

overlies locally important aquifer (LI), Dinantian Pure Unbedded Limestone and Diantian Lower Impure

7
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Limestones with poorly drained soil$he Poor BiologicalSatus, moderate phosphate and failing
Dissolved Oxygen are causing thor EcologicaBatus for the waterbodyWater chemistry at the
EPA monitoring station show that ii¢ failing to reach goodQSfor phosphate (201€2017) and
ammonia (2010, 2011 & 2013heEPAdentify agriculture (nutrients) and Urban R@ff (nutrient &

organic pollution) as the significant pressures in the waterbody.
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2. Background

2.1 Backgroundo the Priority Area for Action (PAA)

The Midlands and Eastern catchment assessment workshops were held in Ballycoolin, Dublin from the
9" to 12" May 2017. They were attended by representatives of local authority staff (operational staff

on all days and both operational and senior staff on final day of the workshop), Local Authority Waters
and Communities Office (LAWCO) (now part of the Local AttwWaters Programme LAWPRO), Irish
Water, Inland Fisheries Ireland, Forest Service, Coillte, National Parks and Wildlife Service, Teagasc,
Department of Housing Planning and Local Government, Geological Survey Ireland, National
Federation of Group Wate8chemes, Department of Agriculture, Food and Marine, Bord na Mona,
Waterways Ireland and Environmental Protection Agency. The workshop was facilitated jointly by
LAWCO and EPA.

Based on the draft River Basin Management Plan priorities, a set of agreegiaes and the local
priorities of the workshop attendees, 29 areas were recommended for action, of which the

Clonshanbo/Lyree®RAA(Figurel) was one.

The Clonshanbo_ 010, Clonshanbo_020, Lyreen_010 and Lyreen_ 020 are located in the Liffey and
DublinBay catchment. This catchment includes the area drained by the River Liffey alidiogams
entering tidal water between Sea Mount and Sorrento Point, Co. Dublin, draining a total area of
1,616kmz2. There are two proposed Natural Heritage Areas, the Royal Canal and Donadea Woods

within the PAA.

TheClonskanbo/LyreenPAAwasselected as a priority area for action in th& 2ycle. The EPA report

includes the following reasons:

9 Build on the existing work, including stream wati@mpleted by Kildare County Council and
InlandFsherieslreland

1 Build onexisting measurethat have been put in plaekencing to prevent cattle accesssues.
There is a procedure in place to monitor the effectiveness of theifg).

f Threepotentiald lj dzA O1 @AYy & é

1 onedeteriorated waterbody

I aheadwater area.

All four waterbodies have been classified AsRisk Since 2002009 Clonshanbo 010 has been
assignedPoor Satus. Clonshanbo_020 had an unassigned status in-2009, and since 2010 it has
been assigned dor Status Lyreen_010 was assignktbderate Satus in 20072009 but it dropped
to Poor Satus in 210-2012. Lyreen_020 has been assignetas Satus since 2002009 and has

not improved since.
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Figurel: Showing locations of monitoring stations in Clonshanbo/Lyreen PAA.
2.2Information Sources Consulted

Several information sources were consulted during the preparation of the desk study for the

Clonshanbo/Lyree®AA including:

Kildare County Council

WFD APFREPA EDEN)

The Three Rivers Project (2013)
The Mobile Monitoring Unit (2010)

= =4 =4 4 -

SANICOSEMestic Wastewater Treatment Systemedel (Gill & Mockler 201§

L Gill, L.W., MockleE.M., 2016Modeling the pathways and attenuation of nutrients from domestic wastewater
treatment systems at a catchment scal&nvironmental Modelling & Softwar&4 363-377.

http://dx.doi.org/10.1016/j.envsoft.2016.07.006
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2.3PAA Summary Information

A summary of risk, ecological status, known pressures and associated significance for the
Clonshanbo/LyreePAA are presented iffablel. The Clonshanbo_010 is the headwater of the
Clonshanbo/Lyreen river. It is classifieddRiskandis at Poor Status. It haspoor Q-Valuesince

1988. The significant pressures have beeatentified as agriculture andlomestic wastewater

dischargs.

The Clonshanbo_020 is classifiedda®Risk It was unassigned in 2009 but subsequently assigned as
Poor Satus. Since 1988 it has had a poor\@lue.The significant pressuresre agricultureand

domesticwastewaterdischarge.

The Lyreen_010 is classified AisRisk In 200’-2009 it was classified aModerate Satus but has
subsequently dropped t&oor Satus, where it remains. The significant pressures identified in the

Lyreen_010 are agriculture, Industry (Section 4) and domestitewaterdischarge.

The Lyreen_020 is classified asRik.In 1977 it was assigned a\@lue of bad Table1) but it
subsequently improved in 1987 to podCurrently it is classified a8oor Satus. The significant

pressures are agriculture, domesti@stewaterdischarge and urban ruoff.

11
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WB Code WB name e
Type
IE_EA 09C03030 CLONSHANBO 0] River
IE_EA 09C03060 CLONSHANBO 0] River
IE_EA 09L02003| LYREEN_010 River
IE_EA 09L02010| LYREEN_020 River

High No of Pressure | Pressure Pressure | Significant| LCA | Responsiblg
status | 2009 | 2012 | 2015 | 2018 Category | Subcategory | Name Pressure | action | Agency
obi. pressures
Agriculture | pasture n/a Yes LAWPRO
No P P P P 2 IAS
DWW Wastewater n/a Yes
discharge
DWW Wastewater n/a yes LAWPRO
Discharge
Agriculture | Pasture n/a yes IAS
No v P P P 3 uww Agglomeration| Rathcoffey | no
PE<500 (Moortown
Drive)
Agriculture | Pasture n/a yes LAWPRO
Industry Section 4 n/a yes IAS
No M P P P 3 DWW Wastewater | n/a yes
discharge
Agriculture | Agriculture n/a Yes IAS LAWPRO
Urban Diffuse n/a Yes IA6
No P P P P 2 RunOff Sources Run
Off

Tablel. Thesignificantpressures in the waterbodies within the PAA.

12
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The initial characterisation sutatchment assessment recommended that the following actions be

undertaken:
WaterbodyClonshanbo_ 010

1 1A5 Multiple Sources in defined rural area (1km) or waterbody or rural (oaM/PRO)

- Focus on sources of nutrients from agriculture and septic tanks.
WaterbodyClonshanbo 020

1 1A5 Multiple Sources in definearal area (1km) or waterbody or rural toWlhAWPRO)

- Focus on sources of nutrients from agriculture and septic tanks.
WaterbodyLyreen_010

1 1A5 Multiple Sources in defined rural area (1km) or waterbody or rural (oA/PRO)

- Focus on sources ofitrients from agriculture, septic tanks and a section 4 licence.
Waterbody Lyreen_020:

1 1A5 Multiple Sources in defined rural area (1km) or waterbody or tawal (LAWPRO)
- Focus on sources of nutrients from agriculture.
1 1A6 Multiple Sources in Large Unbarea: Diffuse Urban pressure to be investigated.

- Diffuse Urban pressure to be investigated

13



Clonshanbo/Lyreen AFA0052 support &advice

3. Receptor information & assessment

3.1 Context and Setting

The Clonshanbbyreen was selected as a PAA to build on the work carried oldildgre County
Counciland hland Fisheries IrelandF]). It is the headwaters for the Clonshanbo/Lyreen river that
feeds into the Rye Water. One of the waterbodigyreen_010has deteriorated in status. The
Clonshanbo_010, Clonshanbo_020 and the Lyr@&0 have an objective datef 2021 and the
Lyreen_020 has an objective date of 2027.

3.2WFD Information

Thefour waterbodiesthat make up the Clonshanbo/Lyreen PAA altecategorised alt RiskSince

1988, the Q Valug®cological qualitylor Clonshanbo_01(Figure2) and Clonshanbo_02Figureb)

have been recorded every 3 years and has never improved beyond 3 (poor). Since 1994, the Q Value
for the Lyreen_01@Figure6) has usually been recorded evehyee years and has been classified as

3 (poor) continuously except in 200¥hen it was classified as 3.5 (moderate). The Lyreen_020
(Figure9) has been recorded since 1977 when it was classified as 1 (bad). In 1987 it imjor8ved

(poor) and has remained 3 (poor) ever since. The Clonshanbo_010, Clonshanbo_020 Lyreen_010 all
have a poor status and have poor ecology. The Lyreen_020 is classPmual &atus and has poor

biology and failing Dissolved Oxygen as well.

Chemistry samples are collected at tBEA monitoring stationd@ able2) for the all the waterbodies
except the Clonshanbo_02The chemistryresults for the 3 waterbodieshows thatfor the last
decadethe yearly averags for phosphate(Figure 3, Figure 7, Figure 10) did not achievethe

Environmental Quality StandarBEQ%$for good status.

The annual average forthophosphate in the Clonshanbo_01Bigure3) is showing an increasing
trend with the result for 2018 being approximately three times the BQ3010, 2011, 2013 and 2018
the Clonshanbo_010, ammoniki§ure4) also did not achievéhe EQS standard for good statuis.
2018the annual average for ammonia wiagice the EQSIotal Oxidised Nitrogen (TONgs achieved
the EQS for good stat@9082018.

The annual averagarthophosphate in the Lyreen_0Xfas persistently been above the EQ8yever,
in 2018asmalldecrease is notetut stillthe annual average is approximatdébur timesthe EQSThe
yearly average for ammoniérigure8) in the Lyreen_01@s consistently just abovéhe EQSn 2010,
2011, 2013, 2013 and 20IB0ON has achieved the EQS for good status-2008.

The Lyreen_02@verage annual orthophosphatevelshave beenconsistently at least two or three
time the EQS for that last 1§earswhile the average yearly ammoni@igurell) hasbeen slightly

above the EQin 2010, 2011 and 201%ince2014, anmonia haseen achievinghe EQS for good

14
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status and has beegradually decreasingach year. TON has achieved the EQS for good statug-200

2018

TheWater Framework DirectivBVFD)objective for theClonshanbo_010, Clonshanbo_020 and the
Lyreen_010s toreach goodstatus by 2021. The Lyreen_020 has the WFD good status objective of

2027.

The four waterbodies in the Clonshanbo/Lyreen PAA have long standing poor water guaiayily

associated with orthophosphate levedsd at this stage it is unclear whether the 2021 objective is

achievable.
Waterbody Clonshanbo_010| Clonshanbo_020 Lyreen_010 Lyreen_020
Risk Category At risk At risk At risk At risk
Monitoring station Baltracey Br Clirnlle/s Lyreen R {B':eigs?:)wn ill\lljz':elilior\r’l)flle
Monitoring station type | Operational Operational Operational
Biological Status
Q values 2009
2010 3 3 3 3
2011
2012
2013 3 3 3 3
2014
2015
2016 3 3 3 3
2017
2018
2019 3 3 3* 3
Water chemistry
Monitoring station Baltracey Br 'I?:eggs?:)wn ;]/\Lllas':etyiolz\r)]}flle
PO4+ 2010 0.050 0.098 0.072
2011 0.047 0.103 0.090
2012 0.035 0.094 0.069
2013 0.038 0.113 0.095
2014 0.120 0.114 0.094
2015 0.053 0.108 0.078
2016 0.076 0.148 0.116
2017 0.078 0.170 0.116

15
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Waterbody Clonshanbo_010| Clonshanbo_020 Lyreen_010 Lyreen_020
2018 0.104 0.148 0.102
Baseline PO4 0.086 0.155 0.111
NH4+ 2010 0.077 0.250 0.203
2011 0.077 0.090 0.070
2012 0.056 0.078 0.057
2013 0.075 0.130 0.093
2014 0.054 0.062 0.054
2015 0.045 0.045 0.048
2016 0.050 0.066 0.052
2017 0.030 0.054 0.044
2018 0.13 0.052 0.038
Baseline NH4 0.070 0.057 0.045
NO3 2010 0.865 1.35 1.38
2011 1.090 1.56 1.57
2012 1.260 1.75 1.70
2013 0.793 1.32 1.33
2014 1.022 1.29 1.40
2015 1.208 1.48 1.55
2016 0.958 1.506 1.63
2017 0.850 1.212 1.25
2018 1.338 1.524 1.64
Baseline NO3 1.048 141 150
HYMO
ConceptuaEL{TNc;del requireg y y y v
Ecological Status Poor Poor Poor Poor

EPA Biologist comments

Continuing moderately polluted (Q3) a
both locations where ecological status

remains Poor.

The continuing lack of pollution
sensitive macroinvertebrate fauna and
dominance opollution tolerant taxa
continues to indicate unsatisfactory
poor ecological conditions at both

stations surveyed on the Lyreen in 201

Significant issue: monitoring  Phosphate & Phosphate & DO, Phosphate
point Ammonia Ammonia & Ammonia
Significant issue: Waterbod Phosphate & Phosphate & Phosphate &
Ammonia Ammonia Ammonia

Table2: EPA WFD App water chemistry data

16
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* In 2014 one chemistry sample was 0.4 mg/l, removed to show other samples proximity to

thresholds.
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Figure9: Q value for Lyreen_020
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FigurelQ: Orthophosphate in Lyreen_020
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Figurell: Total Ammonia in Lyreen_020

* (In2010 0.45md wasremovedto show other samples proximity to thresholyls.
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3.3 Supplementary Information

1.1.1 Three Rivers Project

The first report on this area was Three Rivers Project (18883hwas carried out on the rivers Liffey,

Suir and the Boyne. While the report is 20 years old it is included to help give a conceptual

understanding of the PAA and it is still relevant today.

In the report five factors were investigated for poor water tjtyain the Clonshanbo:

1

T

Topographical and hydrological characteristics of the catchment, causing possible deposition

and retention of sediments.

The slow movement of the river and the small drop in elevation (12m) makes the area
vulnerable toflooding. Due to the long retention time and poor flushing ability the
watercourse is at risk to nutrient enrichment. The rivers characteristics were noted as the

primary factor influencing water quality in the Clonshanbo.

The usage of inorganic and ordgaphosphorus fertilizers on agricultural land.

Soil sampling showed that 56% of the catchment was deficient in phosphorus (index 1 or 2).
The crop phosphorous requirement and the approximate total of phosphorous applied were
calculated. There was an exseof phosphorous usage across a variety of farm intensities and

enterprises. A number of these farms were in high risk hydrogeological areas.

Potential point sources from farmyards with inadequate storage or poor farmyard
management. 29% of the farmspections that were carried out in this catchment were found
to be deficient in slurnfFarmyard manure {AV) storage. 18% of the yards inspected had a
direct connectivity to the stream and were potentially high risk to the waterbd@fy.farms

and22farmyardswere inspected within the catchment.

Desorption of phosphorus from sediments in the riverbed.

Considerable amount of sedimewnias observed in the Clonshanbo river. Initially sedimeats

act as a sink for phosphorous, howeyance saturated and with certain conditions sediments can

become a sourcéd rumber of sediment samples and water samples wekectedin Clonshanbo

river. Fiveof the samples taken within the Clonshanbo had large deposits of sedanenthese

samples re repeated to monitor changes in time and farmland practi¢®ssults showed a
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general trend of increasedolybdate reactive phosphat®dRP) concentrations in water samples
with increased Total Phosphorous concentrations in sediments although correlaéisrof low
significanceConsidering that likely source of phosphorous during low flow conditions is unknown,
it was concluded that sediment release of phosphorous should be considerdikely significant

contributor to the high phosphate levels fouirdthe river.

9 Potential point sources from septic tanks (groundwater & surface water).

A preliminary investigation intde septic tanks was carried out to see if nutrients were impacting
on the waterbody through ground water or surface water interaet It concluded that the river

is fed by groundwateto a certain degreeThere was low concentration of phosphorus in the
groundwater and were unlikely to be a source of nutrikavels in river However, the discharge
from septic tanks eithedirectly or through ineffective peolation areas was potentially an issue

due to the impermeable nature of the soil.

Since the publicationf the Three Rivers reporyariousagriculturalimprovementgrants havebeen
availableto improve nutrient managment storage onfarmyards. This mayave resulted in a
reduction ofagricultural pointsourcef pollution. However, he issues identified in the Three Rivers
projectsupport the current evidence that there are persistéongterm water quality andsediment
issuesn the PAAThe pressurerlentifiedin the project are the same pressures identified in the EPA
FurtherCharacterisationvorkshop Also, he slow movemenof water due to the topography and the

hydromorphological changes are contiting to the problems in these waterbodies.

1.1.2 Mobile Monitoring Unit (MMU)

In 2010, the Eastern River Basin District River Basin Management Plan identififorty-one water
bodies designated as less than good status basezbaditions inthe surroundingvater bodies. Due

to the absenceof localdata for these waters, Local Authorities considered whether, based on their
on-the ground knowledge, those water bodies may be at gaidtus. Several water bodies were
identified as potential goodtatus sites and these water bodies are considered & NR (1 & 6y 2
sites. TheBelgard river in theyreen_010 was identified as such a sitdne Mobile Monitoring Unit

(MMU)team carried out biological surveys at 4 sites along the Lyreen(Fdgdrel2 & Table3).
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Figurel2: locations of thebiological survey carried out by MMU team.

Site Lyreen Lyreen Lyreen Lyreen

Upp 1 Upp 2 Upp 3 Upp 4

Parameter Reading Reading Reading Reading
pH 7.98 8.06 7.69 8.12
Dissolved Oxygen (mg/L) 922 961 8.55 9.44

s
% D'SSS""’ed.O"yge" 87.9 87.7 81.4 87.6
aturation

Conductivity ps/cm 526 504 526 516

Table3: Onsite parameters

The 4 sites were assignedb#logicalrisk score of 3.2, 2.4, 3.2 and 3.2 respectively. The report
summarised that agriculture (cattle access points) and channel modification were the main pressures
upstream and that one ahe housing developments were thegnificant pressurdownstream.

The pressures that the MMU report identified the Belgard riveare agriculture, hydromorphology

and septic tanksThese are the same pressuneentified inthe Three Rivers project and the EPA
Characterisationvorkshop These pressures will besssed during théocal Catchment Assessment
(LCA).

1.1.3 Kildare County Council

In the pastKildare County Council have colleceedensivewater chemistry (2002013)(Table4) in
the Clonshanbo/Lyreeffrigurel3 Figurel4 & Figurel5) including sampling in Clonshanbo_020 where

there is no EPA chemical monitorifhe chemistry results show thall sampling locationbaveall

24



Clonshanbol/L AFA0052 waters O
ki support &advice

Working together for healthy waters

exceededhe EQS standard for good status ffrosphate at least once during the sampling period.
With the exception of the sampling location Baltracey River u/s Clonshanbo confla@memnia has
exceeded the EQS standard for good statiigast once. Nitrogen has beaearly five times the EQS
limit for good status athe FarringtonStreamlocations Thetwo sampling locations downstream of
Farringtons Connelly bridge & Lyreen Bridge east of Barren crossroeel®) alsoexceeding the EQS
for good status as a result of Farringtons ingtdrringtons which was dertiliser mixing operatioris

no longer in operation
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Figurel3: KildareCounty samplingpcations
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Figurel4: Map showing the high nutrient contem Clonshanbf_yreen 2012).
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Figurel5: Map showing the high nutrient contem Clonshanbf_yreen 2013).
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Baltracey River Clonshanbo Farrington's| Farrington's Lyreen Br. Br. S. Lyreen
u/s River u/s Stream Stream East of Meadowbrook| Meadowbrook| u/s
Clonshanbo Baltracey Fraynes| inflow from | Outflow Connelly Barreen | Griffith's | Br. on Cunningham's BR. NE Jackson Stream at Stream u/s Rye
confl. confl. Br. site from site bridge crossroads Bridge | R407 Br. Treadstavn | Bridge | Taghadoe Lyreen confl. | confl.
Ammaia
2007 0.052 0.084 0.043 0.073 0.077 0.083 0.15 0.05| 0.173
2008 0.102 0.057 0.43 0.1 0.136 0.07| 0.072
2011 4.87
2012 0.045 0.045 0.034 15.28 5.32 0.075 0.046 0.064 0.081 0.05 0.054| 0.071 0.1 0.031| 0.026
2013 0.04 0.117 0.09 10.05 2.88 0.075 0.053 0.145 0.105 0.098 0.078| 0.0625 0.188 0.035| 0.048
Phosphate|
2007 0.017 0.11 0.06 0.105 0.113 0.174 0.077 0.06| 0.105
2008 0.09 0.52 0.164 0.128 0.105 0.51| 0.078
2011 0.97
2012 0.103 0.1 0.056 1.195 0.47 0.0725 0.08| 0.0875 0.095 0.11625 0.071| 0.081 0.09 0.58| 0.064
2013 0.023 0.04 0.033 0.67 0.35 0.05 0.045 0.08 0.0875 0.09 0.53| 0.0675 0.055 0.043| 0.048
Nitrogen
2007 1.57 1.021 1.57 5.67 1.136 1.44 3.32 2.72 2.08
2008 1.21 1.804 8.47 1.71 3.81 3.21| 2.817
2011 26.73
2012 1.49 1.05 1.108 32.5 21.53 3.302 3.005 1 1.668 0.93 1.33| 0.773 2.26 1.97 1.38
2013 1.24 1.27 1.43 29.25 17.25 4.25 3.85 1.023 1.055 1.09 1.7| 1.168 2.45 2.08 1.7

Table4: Chemistry data from Kildare County Council in the Clonshanbo/Lyreen PAA
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Kildare County Council carried out flow measures using the velreitymethod Themeasurements
were carried out at the time of chemical sampling. MRP loadings at each location were calculated
(Figurel6). In 2007Kildare County Council observed that:

91 During higher flow conditions the Belgard, Baltracey and Rathcoffey rivers ca8f46f the
MRP loadTable5) measured in the Lyreen River just upstream of its confluence with the Rye
Water River.

9 During higher flow conditions the Belgard and Baltracey rivers carry the greater proportions
of the MRP load (382%)

1 As flows decrease the MRP concentrations increase in the Belgard and Rathcoffey rivers but
decrease in the Baltracey River. However, Hartinvestigation is required to confirm this
trend.

1 Very high concentrations of ammonia, nitrite, nitrate and MR&e detected in samples
taken in the upper reaches of the Rathcoffey river system. Although concentrations of MRP
were still high, the consucted wetlandand NS Y2 @1 € a8 adSY |4 edl NNAy 3
02 KIS KFIR | adloAftAaAiy3d STTSOnowdogeddrd & awt

constructed wetland is no longer operatiohal
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Figurel6: Flowdata locations (Kildare County Council)
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Table 1: MRP - Loading (kg/hr)

Date Belgard Baltracey Rathcoffey U/s Rye Confl.
17/07/07 0.1882 (32%) 0.1211 (20%) 0.0429 (7%) 0.5832 (100%)
14/08/07 0.0974 (17%) 0.1207 (21%) 0.0445 (8%) 0.5501 (100%)
28/08/07 0.0389 (20%) 0.0428 (22%) 0.0210 (11%) 0.1967 (100%)
11/09/07 0.01925 (16%) 0.01673 (14%) 0.02153 (18%) 0.1184 (100%)

Table5: Phosphate loading at recorded flow data locations.

Between 20162018, Kildare County Council carried out approximately 60 septic tank inspedtions
the Clonshanbo/Lyreen PAA. Severfahem failed the inspection with the majority having some type

of problem. These are now all rectified aadk no longer a potential issue for the waterbodies.

Currently Kildare County CounglKCChare carrying out a pilot project in the Clonshanb10 and
part of the Clonshanbd20 waterbodes. They are working with several stakeholdencluding KCC
Environmental Section, KCC Flood Alleviation Section, local farmers and landowners, IFl and the School
of Biology and Environmental Science UCD. Several mitigation measures haviddreiied and
implemented;these include:

1 Removal of dil

9 Improving sinuosity

1 Removal of excess overhang (introduce more light)

1 Removal of fallen trees and overgrowth (reduce flooding and improve flow)

1 Prevent/Restrict cattle access points

Kildare County Council carried out river walks in October 2016 and identified areas where animals had
access to the water, excess hangover of vegetation and where heavy siltation was occurring in the
upper reach of the Clonshanbo_10 near Aghafullim. Wheks werecompleted by October 2017. In

2019 proposed workwere carried out upstream of the Bridge NE of Treadstown with 640 metres of

fencing of the stream on the south side and remove 7 cattle access points.

In 2016, AQUENS Ltd., on behalfdTEL carried out several biological monitoring in the Rye Water
Catchment (Clonshanbo/Lyreen). The results showed the majority of the streams to have poor water
quality. AQUENS Ltd., identified that agricultural practices in the area were impacting oatire
quality in a several ways including:

1 Heavy modification (channelisation) to assist drainage
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9 Livestock access to streams and bankside habitats

9 Narrow or missing riparian zone

The Aquens Ltd. report presented to Kildare County Council in Novemb8r @0ried out water
quality assessment in 24 sites. Of these 24 sites, 11 are relevant to the Clonshanbo/Lyreen PAA. They
noted that the water quality was similar to that of Spring 2017 and 2018. The 11 sites in the PAA were
recorded as Q3 (poor). AQUEBESried out a deskased GIS exercise to assess the quality of the
riparian habitatqFigurel?) and the prevalence of cattle acce$sgurel8) to the waterbodies. They
used 6 levels to assess the quality of the riparian halfaurel9).

1. Full
reduced full
double tree row
single tree row

limited vegetation

o g > w N

none.

TheAqguensdesk study results fa€lonshanbo and Lyreen are shown below.

GIS Analysis — Clonshambo

Precentage Channel Length(%)
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25%  /
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Figurel?: GIS analysis of Clonshanbo (Soufapiens Ltd)
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GIS Analysis — Cattle access Lyreen catchment
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Figurel8: GIS analysis of cattle access in the Clonshanbo/Lyreen PAA (Source: Aquens Ltd.)

GIS Analysis — Cattle access & Riparian habitat quality in Lyreen catchment
CATTLE CHANNEL RIPARIAN HABITAT
LYREEN ACCESS LENGTH
POINT CATTLE i ¢ : 4 2 6
GRAGADDER 9 172 m 0% |10% | 6% |50%| 8% |26%
LARAGHBRYAN 0 Om 0% | 0% | 5% |87%| 8% |0%
LYREEN 23 1124 m 1% | 7% |23% |41% | 16% (11 %
MAWS 1 om 0% | 1% | 4% |55% |20% |20 %
NEWTOWNLAR
AGH 6 116 m 0% | 0% |10% |31% |[57% |2%
AGHAFULLIM 6 72 m 0% | 2% |44% |37% |11% | 6%
BAL{?:ECEYNTRIB 34 461 m 0% | 0% |24%|37%|29% |10%
CLONSHANBO 29 876 m 6% | 9% |23% |32% |18% (13 %
LUGADOO 5 87 m 0% | 0% | 6% |46% |24% |24 %
TAGHADOE 8 171 m 1% | 7% | 6% |57% | 15% (14 %
TREADSTOWN 0 om 0% | 6% | 0% |18% | 19% |58 %

Figurel9: GIS analysis of cattle access and riparian habitat quality in Lyreen (Shguess Ltd.)

Based on their local knowledge of the catchment, Kildare County Council believe that the number of

cattle access points is less than the amount recorded in the GIS desk study.
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Aquens Ltd. carried out monitoring of the abiotic and bioticdesto determine the consequences of
the improvement works implemented by Kildare County Coulacijownersand other stakeholders.

in the Clonshanbo. The results showed that fine sedin{Eigure20 & Figure21) seemed to be
reducing (except in October 20EXcess plant growth was noted), increase in number of Mayfly
numbers and Algal biomass was low in Spring (October assesswasit®t possible due to plant
growth).

Clonshanbo Fine Sediment Levels October 2016
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Figure20: Sedinent levels in Clonshanbo 2016 (reproduced from Aquens report)

Clonshanbo Fine sediment levels April 2018

100
90

80
70
60
50
40
30
20
10

0

H<150pum m 150-<300pm = 300-<500um

Sedimnet (grams per m2

Figure21: Sediment lgels in Clonshanbo 2018 (reproduced from Aquens report)
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This reportsupports the evidence thagriculture(nutrients) andnydromorphology(channelisation

andsedimen) are having aletrimentaleffect on the watemqualityin the Lyreen catchment.

3.4 Conclusion orBignificant issues

As far back as 1998, efts were made to understand the issues in this PAA. The Three Rivers project
identified hydromorphology, agriculturépoint and diffuse pollution), septic tanks and sediment as
significant issues in the Clonshanbo/Lyreen PE®. hydrological characterissicchannelisation and

the nonflushing of nutrients andedimentare significant issue They were not identified during the
initial characterisatiorbut may impact on the ability of the waterbodies to achieve their 2021 status
objective.In 2010 the MMU identified agriculture, hydromorphology and septic tanks as potential

pressures in the Lyreen_010.

Based on the EPA most current chemistry data results, phospisatee significant issue in
Clonshanbo_010, Lyreen_010 and Lyreen_(2f@re is an inci&sing trend inphosphate,andit is
more than three times the EQS in the Lyreen_010 and Lyreen_020. Phosphate is a systemic issue in

this PAA.

Ammonia is also an issue in Clonshanbo_10 and Lyreen_10 as it occafdaatiyachievehe annual

averageEQS standardissolved Oxygen is also an issue in Lyreen_020.

There is no EPA chemistry taken for the Clonshanboh@®ever,Kildare County Gmcil collected
chemistry data in the Clonshanbo/Lyreen catchment until 2013 and their data shows that in
Clonshanbo_020 also had high levelplbsphate In their 2016 pilot studyKildare County Council

identified sediment, modification to drainage andttle access points as issues in the waterbodies.
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In summary, the issues identified in tkdonshanbo/Lyreen PAA afBable6):
1 Hydromorphology channelisationriver topologyetc
0 Topographical and hydrological characteristics of the catchmestsing possible
deposition and retention of sediments(Threerivers projecy
0 Channelisatiorr (LA drainage scheméquens reportMMU repor)

0 Snuosity(Aquensand Threeriversproject)

1 Chemistry
0 Persistenexceedancesf phosphatec (EPAKCCThree rivers projedt
0 Persistent exceedance of ammonia EQS (EPA, K@ rivers projeft
1 Sediment

o0 Removal of silfAquens)

o Due to the long retention time and poor flushing ability the watercourse is at risk to
nutrient enrichment. The rivergharacteristics were noted as the primary factor
influencing water quality in the Clonshanhgreen PAA(Three riversproject).
Sediments canct as a sink and eventually a source for phosphorous and desorption
of phosphorous from sediments can besignificant contribution to high phosphate
levels in river samples.

o Kildare County Coundiénced off cattle access points to reduce sediment entering

waterbodies

Issues identified in Three Rivers MMU report Kildare Aquens | EPA
Clonshanbo/Lyreen PAA Project (Lyreen_010) County

Council
Phosphate X X X
Ammonia X X X
Sediment X X X
Channel modification X X X
Nutrients X
Topographical changes X

Table6: Issueddentified inClonshanbo/Lyreen PAA
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4. Significant pressure information

4.1 Initial EPA Characterisation

The EPAdentified agriculture, single house discharges, section 4 licences, and urbanifras the

significant pressure@ able7) in the donshanbo/Lyreen PAA.

1.1.4 Agriculture

Agriculture(nutrient pollution) has been identified as a significant pressure in all the waterbodies in
the Clonshanbo/Lyreen PAAgriculture is the main land use in th€lonshanbo/LyreerPAA.
Permanent pasture is the dominant crop type as drystock farms are the predominate farm type in the
PAAThere are also several large tillage fields present in PAA as well with winter whegthreemost
common crop type. Farming activities e.g. slurry/fertilizer spreading, cattle access points, poor farm
management, land drainagand malfunctioningfarmyards are all potential sources of nutrient
pollution from agriculture.Both phosphate and amonium are significant issues in the PAA.
Agricultureis one of the sources fdyoth nutrients, as they are present in slurry, FYM and chemical
fertilizer. Pathways for phosphate and ammonium to the waterbodies can occur in poorly drained

soilswhich areprevalentin the Clonshanbo/Lyreen PAA

1.1.5 Domestiovastewaterdischarge

Septic tankgnutrient and organic pollutiomrea significant pressure in all on the waterbodies except
Lyreen_020According tahe EPAunded SANICOSB0del there are approximately 1130 individual
septictanks in the PAA. THRANICOSHEodel show that 69ndividualseptic tanks are at high orery
high potential for phosphate losse$here is potential for direct input of ammoniuphosphate and
organic pollutaits from septic tanks in areas of Igyermeabilitysoil due to inadequate percolation

areas.

1.1.6 Section 4 licences

Section 4 licencds the Lyreen_010 are also identified as significant pressiitesre ardwo Section
4 licences in the Lyreen_01Both are for septic tanks, one for a nursing home and the otherror a
estate of approximately 10 houseSurrently, there is a planning application in for the nursing home
to connect to the sewerage networkildare County Coundaibnfirmedthat both Section4 licences
are discharging to grounehter. The Three Rivers projecdncluded that the Clonshanbo/Lye river

was ground water fed and therefore the Section 4 pogential sourcefor nutrients.

1.1.7 Urban runoff

Diffuse urban ruroff (nutrient and organic pollution) have been identified as a significant pressure in

the Lyreen_020. The town of Maynooth is situated at the base of the waterbody before the river
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enters the Rye WaterMaynooth is part of the Lower L&y Valley Sewerage Scheme and its
wastewateris treated in the WWTP in Léjx There are five Combined Sewer Overflows (CSO) in the
Maynooth. Diffuse pressures an urban setting may come from a number of different sources and
may be difficult to idenfy. They include misconnections, leaking sewerage pipekytants from

industry, and building sites.

Water body Id Category Subcategory Name Significant? | Pressure & Impact
Name details
Clonshanbo_01| IE_EA_09C030300| Agriculture Pasture n/a yes Nutrient pollution
0 - - - -
Domestic Single house Nutrient and organic
. n/a yes .
wastewater discharges pollution
Clonshanbo_02| IE_EA_09C030600| Agriculture Pasture n/a yes Nutrient pollution
0 -
Urban Agglomeration | Rathcoffey | No
Wastewater | PE <500 (Moortown
Drive)
Domestic Single house Nutrient and organic
. n/a yes .
wastewater discharges pollution
Lyreen_010 IE_EA_09L020035 | Industry Section 4 n/a Yes Nutrient and organic
pollution
Agriculture Pasture n/a yes Nutrient pollution
Domestic Single house Nutrient and organic
. n/a yes .
wastewater discharges pollution
Lyreen_020 . . .
IE_EA_09L020100 Agriculture Pasture n/a Yes Nutrient pollution
Diffuse Sources Nutrient and organic
Urban runoff n/a yes .
run-off pollution

Table7: Initial EPA characterisation

4.2 Other issues and pressure not identified as significant

The Clonshanbd10and Clonshanbo 020 apart of thelocal authorityQ drainagedistrict. Typically

drainage districts cover the flattest land areas. Drainage distrachtenancewere carried out by the

Office of PublicWorks (OPWijrom 1842 to the 1930s to improve land for agriculture and to mitigate

flooding (Figure23). Channels and lakes were deepened and widened, weirs removed, embankments
constructed, bridges replaced or modified, and various other work was carried out. The purpose of

the scheme was to improve land for agriculture, by lowering water levels during the growing season

to reduce waterlogging on the land beside watercourses. #ofla f 2 OF f | dzi K2NAGA SaAaQ |
the maintenance of the drainage districiheLyreen_010 and Lyreen_0afeoutside of the drainage

district. Therefore their maintenancds the responsittity of the landowners.
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Figure23: Drainage district in the Clonshanbo/Lyreen PAA.

Channelisatiorwas identified as a significant pressuie the Three Rivers Projest KS ¢ ¢ KA ad 2 N

Ordnance Survey map (183842) show that the river has been artifityedtraightened over 100 years
ago(Figure24). Channelisation caexacerbate sediment losses in a rivérich has anegativeimpact
of macroinvertebratesnd theirhabitats TheThree Rivergrojectidentified the river characteristics
as being the primary factor influencing water quality in the Clonshdnfieen The slow movement
of water and the flatness in the topograplepmbinedresults ina long retention time and poor
flushing abilityof the river. This limits theNJ& & &N &0 move sedimentdown through the
waterbodies Instead,the sediment will settleout on theriverbedand accumulate over timeThis is
reflected in the 30 years (198820) poor water quality redis. The natural sediment accumulation
map (Figure25) shows thdevel of sediment that would naturally occuwrthe Clonshanbo/Lyreen PAA
if there were no anthropogenic activitiefn that the PAA is classified as having moderedtes of
naturd sediment in the river. The mag-iure25) also illustratesthe extensiveess of the private
drainage networkhat connecs into the river. These drains are another pathway for sediment and

nutrients to enter the waterbodies.

The findings of the previous work in the catchment indicates thalrdbmorphologyis a significant

pressure and will be investigated in the field work.
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Pressuresdentified in Three Rivers MMU report | Kildare County Aquens| EPA
Clonshanbo/Lyreen PAA| Project (Lyreen_010)| Council

Septic tanks X X X X
Agriculture (point & X X X X X
diffuse)

Sediment X X X
Hydromorphology X X X

Section 4s X X
Diffuse urbarpressures X

Table8: Pressures ideified in the Clonshabo/Lyreen PAA.

The wastewater treatment plant in Rathcoffey is not deemed a significant pressure in
Clonshanbo_020. Kildare County Council are curretahkering waste from this wastewater

treatment plant.

4.3 Conclusion on Significant Pressures

Phosphatesedimentand ammoniareidentified as significant issues impacting on the wapeality

in the Clonshanbo/Lyreen PA&sed on all the data presented in the desk study

Agriculture, hydromorphological pressureseptic tanks, anddiffuse urban runoff are significant

pressures that potentially causing these issirethe four waterbodies

Agriculture is the predominaténd use in the Clonshanbo/LyreEAA The Pollution Impact Potential
(PIP) map(Figure 26) can be used to locate the likely critical source areas for phospfrata

agriculture The darkest blue areas are the most vulnerable areas to phosphate runoff.

TheSANICOSHodel for domesti water discharge will be used to identify the high and very-higih
septic tanks in each of the waterbodies where septic tanks are a significant preAsutee river is
thought to be groundwater fed the most likely impact from DWWTS will be from DVWANIT & direct
connection to watercourse in low permeability aredsdiment was identified as a potentially
significant issue tlough the review of supplementary dafar the desk studyHydromorphologyis
potentially a significant pressura the PAA. lisa known pressure that caaxacerbatesediment loses

in a waterbodyThe impact ofediment carsupersede the impact of other issues in a rivEnerefore,
field assessment is necessary to furtherdstigate possible hydromorphological pressures as a result

of the information from the Three Rivers project and Kildare County Council/Aquens work.
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Figure26: PIP Phosphorus map for Clonshanbo/Lyréerhighest risk)

Pathway information & analysis

A conceptual mode(Figure27) was built to understand and visualise the pathways of contaminants
from the land to the riverThe modefollows the sourcepathwayreceptor approach and looks at the
relationships between attaminants and environmental layers. The conceptual model predicts the
flow and attenuation of potential pollutants along the pathways which allows for a more focused
fieldwork assessmeni he EPA monitoring statioasid Kildare County Council datshow he water

to beveryhigh in phosphatend ammonium Using the conceptual model to narrow down the areas
where overland flow of phosphatand ammoniumwill occur allows for a more focused approach
during field work. The compartmen({Fable9) Cla, C2a, C3 and C#ta areas in which overland flow

of phosphate can occuthese four compartments cover most of the PAA.
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