Local Authority #

liylsabFAve

UJULILYI S @

“*" <t Programme
ities | caichment

nnnnnn tc | healthy waters

UPPER TOLKA PAA DESKSTUDY
ASSESMENTFO1

Copyright ©LAWPRO, 20/10/2020
This Report cannot be reproduced without the prior written consent of LAWPRO.

LAWPRO (M & E REGION)



Local Authority#

&)

vibrant communities | catchment assessment | healthy waters

Disclaimer

Although every effort has been made to ensure the accuracy of the material contained in this
publication, complete accuracy cannot be guaranteed. The Local Authority Waters Programme
(LAWPRO) nor the author(s) accept any responsibility whatsoever farrlosgnage occasioned, or
claimed to have been occasioned, in part or in full as a consequence of any person acting or refraining
from acting, as a result of a matter contained in this publication.
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Upper TolkaPriority Area for Action Nontechnicalsummay

Below, we summarise the desk study findings for the Upper Tolka Priority Area for Action
(PAA), Co. Dublin. Desk study reports are, as the name suggests, written at our desks. To
write these reports, we use information about each of the rivers that we assess. This is a water
based assessment at a particular point in time (up to end 2020) to identify the issues and
pressures. We get our information from:

1 The Environmental Protection Agency (EPA)

Local Authorities

Inland Fisheries Ireland

Irish Water

The Department of Agriculture, Food and the Marine
Other public agencies.
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The desk study also includes information learned from the public where we hold a community
information meeting specific to the catchment. We held a meeting in Clonee, Co. Meath on
the 19" November, 2019.

In our desk studies, we examine a number of things:

1 Qualityi how the water quality has changed since 2007.

1 Importancei for example, if its water is used for drinking water, and if there are any rare
plants or animals in it that we need to protect.

1 Impacts from human activityi here we focus on impacts that damage water quality such
as wastewater treatment, agriculture, forestry, physical changes to the water etc.

We complete desk studies first before starting our field-based assessments or local catchment
assessments (LCAs). The accompanying LCA report contains the most up-to-date information
on results from these assessments.

Background and Location

LAWPRO catchment scientists work in specific catchment areas called Priority Areas for
Action (PAAs). A catchment is an area of land around a river, lake, or other body of water.
Rainwater that falls in the catchment flows to the river, lake, or coastline. Rainwater that falls
within a catchment eventually flows into rivers, lakes, or directly into estuaries or coastal
waters bringing with it any contaminants that may be in the landscape.

The Upper Tolka PAA covers an area of approximately 103.5km? and includes the towns of
Mulhuddart, Clonee and Dunboyne. The total land area included in the PAA is based upon the
combined catchment areas of the upper section of the Tolka river and its incoming tributaries.
A river® catchment is derived from the topography of the landscape, where all water that falls
onto that catchment area flows into one river. The main Tolka river rises near Parsonstown in
Meath and flows southeast, eventually discharging to the Tolka Estuary near Drumcondra in
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Dublin City. The work of LAWPRO focuses on the headwaters of the river, upstream of
Mulhaddart Bridge.

When the river is large, we spilt it into smaller, more manageable sections. Each of these river
sections has a smaller catchment area with a unique code, which we call waterbodies. At the
bottom of these waterbodies, there are monitoring points, which are used to measure the
quality of the incoming water. In the Upper Tolka PAA, there are six river waterbodies.

 TOLKA 010 i the TOLKA_10 waterbody is the headwater of the Tolka river and
incudes the townlands of Batterstown and Rathbeggan.

 TOLKA 020 i the catchment area of the TOLKA_ 020 is mainly made up of two
tributaries which enter the Tolka near Bennetstown.

1 DUNBOYNE STREAM_0107 the Dunboyne stream enters the Tolka just upstream of
Clonee Bridge. The catchment area of the stream includes the town of Dunboyne,
extending north-west up as far as Bogganstown.

1 PINKEEN_010 & Powerstown (Dublin)_010 i the Pinkeen River and Powerstown
rivers are both tributaries of the main Tolka channel. Both waterbodies enter the Tolka
upstream of Mulhaddart.

 TOLKA 030 i the TOLKA_ 30 waterbody is the section on main Tolka channel
between Mulhaddart and Dunboyne. As described above the Dunboyne, Pinkeen and
Powerstown streams all enter the Tolka along this stretch.

Catchment Description

Each of the rivers in the Upper Tolka PAA is a valuable asset to the community. Currently the
rivers are not reaching their potential to provide a diverse habit for animals, insects, fish and
plants. The Tolka river is home to a vibrant angling community who are passionate about their
local river. The river discharges to the Tolka estuary which also not reaching its environmental
objectives.

The geology and soil type within a catchment determines how water moves. The majority of
the soils in the Upper Tolka PAA are poorly draining. On the poorly draining soils, water cannot
easily soak into the ground and collects. Where this coincides with sloped land, overland
pathways can transport large volumes of water from the land to drains and streams. The
dominant land use in the Upper Tolka PAA is agriculture with a mixture of grassland and
tillage. There are also several urbanised areas throughout the PAA.

Water Quality History in theJpper TolkaPAA

Rivers and lakes are classified into five quality classes (status), with high status being
unpolluted and bad status the most polluted.

High Good Bad
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The Environmental Protection Agency assign status at (approximately) 3-yearly intervals
based on the standards set out in European legislation, the Water Framework Directive. Status
is based on many different elements that altogether indicate the overall health of the river, for
example the ecology recorded in river habitats, the physico-chemical condition of the river
(oxygen levels, nutrient concentrations, indicators of organic and chemical pollution etc) and
also the physical condition of the river bed and bank or lake shore. The results for the EPA
classification for the Upper Tolka PAA waterbodies are shown in the table below.

Waterbody

2013-2018
Status

Our findings

TOLKA_010

Moderate

The Moderate ecological status in 2013-2018 is
as a result of Moderate Invertebrate Status.
Invertebrates are insect species and include
mayfly, stonefly, caddisfly and various worms
and bivalves. They are food for fish and aquatic
birds and are vital for healthy rivers. Status in the
TOLKA_10 has been below Good for the last 40
years, indicating long term issues throughout the
waterbody.

Our investigation revealed that excessive levels
of the nutrients phosphate and ammonium were
the main drivers of the Moderate status in the
waterbody. In addition, elevated levels of organic
(oxygen  consuming) compounds  were
consistently measured in the river.

TOLKA 020

Poor

Like the TOLKA 010, the Poor ecological status
in the TOLKA_020 (2013-2018) is as a result of
Poor Invertebrate Status. There have been long
term issues with the stream ecology going back
as far as 1973 when monitoring began. Some
improvements were seen in 2019. LAWPRO
aims to build upon these. Our investigation
revealed that excessive levels of the nutrient
phosphate was the main driver of the Poor status
in the waterbody

TOLKA_030

Poor

The Poor ecological status in the TOLKA_030
(2013-2018) is as a result of Poor Invertebrate

iv
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Waterbody

2013-2018
Status

Our findings

Status. There have been long term issues with
the stream ecology going back as far as 1973
when monitoring began. In the recent past (2015
& 2016), this section of the river had Bad
ecological status, improving to Poor from 2017
onwards. The nutrients phosphate and
ammonium have been highly elevated for over a
decade along this stretch of the river.

DUNBOYNE
STREAM_010

Poor

Ecological status in the DUNBOYNE
STREAM 010 was Bad between 1973 and
1990. In more recent years, it has improved to
Poor, however a lot of work remains to bring the
river up to Good status.

Our investigation revealed that excessive levels
of the nutrients phosphate and ammonium were
the main drivers of the Poor status in the
waterbody. In addition, elevated levels of organic
(oxygen  consuming) compounds  were
consistently measured in the river.

Powerstown
(Dublin)_010

Poor

Ecological status in the Powerstown
(Dublin)_010 was has been Poor for the last
decade. Like the other river in the PAA,
excessive levels of nutrients and organic
compounds have led to significant impacts on
the stream.

PINKEEN_10

Unassigned

The Pinkeen river is as yet unassigned.
LAWPRO will undertake ecological assessment
to determine if the river is impacted.
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Sources of Pollution

Pollutants find their way to rivers by a number of paths:

1 They can be piped directly to the river from large sources such as wastewater
treatment plants, or small sources such as faulty septic tanks, farmyards, roadside
drains etc.

1 They can flow across the ground to the river when nutrients which are applied to the
land as fertiliser are washed off by rainfall before the crop and soil has absorbed them.
This is usually a problem where soils are wetter and poorly draining, particularly during
wet weather.

1 Groundwater losses occur when pollutants move down through the soil and rock into
groundwater and eventually into rivers, lakes and coastal waters. This usually occurs
when too much fertiliser is applied to | and,
nutrient (e.g. temperatures too cold, incorrect soil pH etc) and is common in free-
draining/ light soils.

Different pollutant sources affect the water quality in the Tolka river.
M The Tolka main Channel

In all of the sections of the upper Tolka where monitoring data is available, excessive
amounts of nutrients and organic compounds have caused the less than Good
ecological status. In rivers, nitrogen and phosphorus loss can result in excessive plant
and algal growth. This reduces the amount of oxygen in the river and suffocates
sensitive fauna. Excessive fine sediment in a river can smother the streambed habitat
and clog the gills of many sensitive mayfly species. In the rivers of the Upper Tolka
PAA, the nutrients phosphate and ammonium are main concerns. To place the severity
of impact in perspective, the three year average phosphate concentration in the
headwaters of the river exceeded acceptable levels by a factor of three. Stream
phosphate levels are high throughout the main Tolka channel and in each of the
incoming tributaries, indicating multiple and extensive sources.

The dominant land-cover throughout the Tolka headwaters is agriculture. On poorly
draining soils, rainwater cannot soak into the ground and accumulates. When this
occurs on sloped land, overland flow of water occurs. We refer to this as a diffuse
pressure. When this overland flow gets focused through specific pathways over the
land, it can enter the river at distinct points along the landscape. If these focused points
coincide with a phosphate source, we refer to it as a critical source area. Several of
these critical source areas have been identified throughout the Upper Tolka PAA.

After slurry or fertiliser spreading, phosphate tends to accumulate in the shallow soil
or the land surface if the land is poorly drained. Focusing our resources on blocking or
preventing these phosphate rich pathways reaching the stream will be focus of our
efforts to improve river water quality.

Vi
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In addition to diffuse agricultural pressures, there is evidence to suggest a significant
impact on the stream from multiple point sources. These include urban waste water
(storm water overflows), industrial pressures, urban misconnections and septic tanks.
Channel maintenance and artificial drainage may also have an adverse effect on water
quality.
A summary of ecological status, pressures, and significance in the Upper Tolka PAA is shown
in the table overleaf.

Vii
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Summary of ecological status, pressures, and significance in the Upper Tolka PAA

Ecological Status
Risk
Waterbody (2
Cycle)

2007~ 2010 | 2012

12 15

2013
18

EPA  Characterisatiol

Significant Pressure

Deskstudy
Characterisation
Significant Issue
(2019)

Desk Study Reviewocus Areas
(2019)

Agriculture(Farmyards) Nutrients Identification of the impact of poin
DUNBOYNE At Risk (phosphate, sources. .
STREAM_010 Domestic Wastewater | ammonium) Also investigate overlanliffuse)
(Septic Tanks) Organic compounds | agricultural pressures.
Agriculture(Farmyards) Nutrients Identification of the impact of poin
Powerstown At Risk - (phosphate, sources.
(Dublin)_010 Domestic Wastewater ammonium) Alsoinvestigate overland (diffuse)
(Septic Tanks) Organic compounds | agricultural pressures.
PINKEEN_010 | U Agriculture Limited data LAWPRO to assess ecology
Agriculture(Farmyards) NUtrients Identification of the impact of poin
. sources.
TOLKA 010 At Risk Dsom:_:stllgz Wkastewater (phosphate, Also investigate overland (diffuse)
(Septic Tanks) gmmo_nlum) q agricultural pressures.
Agriculture(Pasture) rganic compounds
Adriculture(Pasture ; Assessment of agricultural
TOLKA_020 At Risk g - ( ) Nt;ltrlen:ls pressures.
Agriculture(Farmyards) | (Phosphate)
L Nutrients Assessment of industry,
TOLKA 030 [NEaE In_d#sl,;cry(HlstoncaI ISSUES | (phosphate, misconnections and stormwater
with Kepac) ammonium) overflows.

viii
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Next Steps

Community Engagement Meeting

We held a community information meeting in Clonee, CO. Meath on the 19th November, 2019
to tell the public about our work and to hear about water quality concerns from people living in
the area.

The attendees at the meeting voiced concerns over the impact of urban waste water and
habitat deterioration on the stream, particularly in the context of fish stocks.

CIFNYSNBEQ aSSiGAy3

Agricultural Sustainability Support and Advice advisors from Teagasc and the Lakeland and
CO-OPs held an information meeting for farmers within the PAA. During this meeting, the
advisors gave details of the supports available for farmers in this catchment.

Local Catchment Assessment

The deskstudy helps us inform our approach for undertaking our own fieldwork or local
catchment assessment (LCA). Bearing in mind the potential sources of pollution indicated
above our efforts will be centred around the critical source areas for phosphate loss,
vulnerable areas for nitrate loss and potential point sources such as waste water and septic
tanks. It is anticipated that LCA will commence in Summer 2021and will include biological
assessments using the Small Streams Impact Score (macroinvertebrates, macroalgae and
macrophytes) plus water quality probes to record dissolved oxygen, conductivity, temperature
and pH, plus water samples will be taken for lab analysis.

As part of the LCA we will also be undertaking streamflow analysis and water chemistry
analysis. Using this approach we can calculate the nutrient load coming from different
stretches and tributaries along the streams.

We will publish a summary of this work, when available.
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ExecutiveSummary

The Upper Tolk#riority Area for Actio(PAA) comprises a total catchment area of 102amd includes six
waterbodies all PAA waterbodies are considered At Risk, with the exception of the PINKEEN_010 which is in
Review The DUNBOYNE STREAM_010 and TOLKA 010 have Moderate stat281@0dBven by biological

status and elevated stream phosphate. The rest of the PAArbadies have Poor status with the exception of

the PINKEEN_010 which is unassigned. Biological status fell from Moderate to Poor in three waterbodies from
2016 to 2019 (TOLKA_010, TOLKA 020 and DUNBOYNE STREAM_010). High level physicochemicadl patterns di
not explain the deterioration. Biological status improved from Bad to Poor in the TOLKA 030 in the
corresponding period.

On a PAA scale, stream phosphate enrichment is the significant issue, with average stream concentrations
greatly exceeding the 0.@88ngP/L Ecological Quality Standard (EQS) at each waterbody, throughout the
monitoring period. Along the main Tolka Rivannual average phosphate concentratiotypically reduced
between theTOLKA _018nd theTOLKA_02Ghe percentage decreasanged from 7% to 569Between the
TOLKA_02and the TOLKA _030annual average phosphate concentrations typically increlsthe ten year
period between 2010 and 2019, phosphate increased between the two monitoring pmirggyht occasions.
Nutrient load apportionment showed that @ahosphate load reduction in excess of 2500KgP/Yr is required to
reduce stream concentrations at the base of the PAALKA_03MMullhaddart BrMP) to below the EQS. If
target phosphate concentrations were reached in the heathns of the Tolka and contributing tributaries, it
would represent 89% of the total PAA load reduction requirement. IU&IBOYNE STREAM ,0XDLKA_010

and TOLKA_02highest stream phosphate occurred during stormflow and was correlated to true colosir; t
suggests a wash out of organics during rainfall evefithhough the highest recorded stream phosphate
concentrations occurred in response to stormflow conditions, persistently high stream phosphate
concentrations throughout all rainfall conditions indtes multiple and potentially continuous phosphate
sourcesPeriodically, biological oxygen demand, ammonium and to a lesser extent nitrate were highly elevated
indicative of a mixture of contaminant sources and contaminant pathways.

Given the scale dhe stream phosphate issue in the PAA and the dendritic nature of the waterbodies, a high
spatial resolution nutrient load apportionment field approach will form the backbone of the Local Catchment
Assessment (LCA). Thereafter, streamlks will target dfuse agricultural pressures in high phosphate
susceptibility, high pollution impact potential portions of the PAA (particularly the DUNBOYNE STREAM_010 and
Tolka headwaters). A point source assessment is required throughout the PAA and particularly in the
TOLKA_030. The assessment will concentrate on piped discharges from industry and agriculture, connectivity to
the streams and the evaluation of the impact of septic tank systems on water quality.
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Background

1.1 PAA Backgrounehformation

TheUpper Tolkdriority Area for Action (PA&)(I NI RRf S a
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Council in the upper reaches and Fingal County Council as the river progresses downstream towards
the coast.The PAA includesxriver watebodies:five arecharacterised aét Riskwith onein Review
(Table2.1). The Tolka river discharges to the Tolka Estuary which is at Moderate status owing to
opportunistic macroalgae. Winter dissolved inorganic nitrogen concentrations are classifiezlEiyAh

as Moderate and as such upstream load reductions may be required pending réMieaf. the
waterbodies within theJpper Tolk&AA are withifProtected Drinking Water AreaTable 1.1 provides

a summary:

Table 11: Summary of protected areagithin the Upper Tolka PAA

Waterbody

Protected area

Type

Association Type

DUNBOYNE STREAM_O0]

Dublin
Dunshaughlin

Drinking Water

Within Protected area

PINKEEN_010

Dublin

Drinking Water

Within Protected area

Powerstown (Dublin) 010| Dublin Drinking Water Within Protected area

TOLKA_010 Dublin . Drinking Water Within Protected area
Dunshaughlin

TOLKA_020 Dublin
Dunshaughlin Drinking Water Within Protected area
Moynalvy

TOLKA_030 Dublin Drinking Water Within Protected area

TheMidlands 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 filaal of the workshop), Local Authority Waters

and Communities Office (LAWCO) (now part of the Local Authority Waters 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 Water Schemes, Department of Agriculture, Food and Marine, Bord na Mona,
Waterways Ireland and Environmental Protection AgeiA) The workshop was faddied jointly

by LAWCO and EPA.

Based on the draft River Basin Management Plan priorities, a set of agreed principles and the local
priorities of the workshop attendees, 29 areas were recommended for action, of whicbgper
TolkaPAA was oneélheUpper Tolkawas selected as a PAA tbe following reasons:

1 One Bad status water body where the pressure is known.

= =4 =4 -4 4

Headwaters of the river Tolka.
Potential to apply the results of the Santry Project here.
Building on decline in phosphate concentrations.

Important fishery, huge amenity fgrouth engagement with the Tolka anglers.
Four deteriorated water bodies.

Table 12 shows the EPA environmentattions outlinedfor the PAAwaterbodies as organised by

organisation.
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Table 1.2 EPA environmentalctions outlinedor the PAAvaterbodies as organised by organisation.

UpperTolkaPAA Identifier Responsible Organisation| Description
IA1 Provision of Department of
. Agriculture, Food and the | Additional agricultural advisory services and training of the advisors will be requir
Information . . . .
Marine wet soil areas to order improve water quality.
Continue with septic tank and agricultural inspections to identify those causing
IA7 Multiple . problems. There are farms impacting water quality in the headwaters. 14 out of 1
IE EA 09D0| DUNBOYNE . Local Authority Waters . . . o T
_EA Sources in Programme(LAWPRO) Septic tank inspections failed in past 2 years ago as they were feeding into streal
40500 STREAM_010| Multiple Areas 9 with pipes to drain. Work is ongoing to update treatment units and some percolat
areas put in 2014. IA7 like below. Problem farmyaraisgoing follow ups,
IA1 Provision of gfpar_tme”tg:_"'ouls'”g’
Information anning and Loca In areas of wet soils additional specific targeted measures will be required in add
Government to a review of current regulations.
Continue with septic tank and agricultural inspections to identify those causing
IA7 Multiple problems.
P Local Authority Waters Siltation is a problem. Keypac farm for beef. Cattle are kept inside most of the tin
Sources in . . . . .
. Programme (LAWPRO) | There is large ammonia and P issues from pipes but improvements have taken p
Multiple Areas . . . N
There is an issue with groundwater contamination underneath from stored water
IE EA 09PO seeping out. This is a small catchment with wet heavy soils.
20500 PINKEEN_010 . Department of
IA1 Provision of . . . . . - . . .
. Agriculture, Food and the | Additional agricultural advisorservices and training of the advisors will be requireg
Information . . . .
Marine wet soil areas to order improve water quality.
Department of Housing,
IA1 Provision of | Planning and Local In areas of wet soils additional specific targetedasures will be required in additior]
Information Government to a review of current regulations.
IA2 Point Source
IE_EA_09P2| POWERSTOW Desk Based Local Authority Waters
10700 N 09_010 Assessment Programme (LAWPRO) | To review and assess information available for previous investigative assessmen
IE_EA_09TO Department of Housing,
10300 TOLKA_010 | |1 provision of Planning and Local In areas of wet soils additional specific targetedasures will be required in additior
Information Government to a review of current regulations.
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UpperTolkaPAA Identifier Responsible Organisation| Description
Department of
IA1 Provision of | Agriculture, Food and the | Additional agricultural advisory services and training of the advisors will be requir
Information Marine wet soilareas to order improve water quality.
Continue with septic tank and agricultural inspections to identify those causing
problems.
1 particular farm is bad and causing issweoss reported and now identified a septi
tank issue cleaned up. Stream low DO (70% saturation) and issue is framd behi
group of houses and septic tank issues suspected. Also conductivity probes werg
IA7 Multiple as part of IA in this water body and found issues at the farms that had issues bef
Sources in Local Authority Waters Huge problems with farm yarddA7 is already ongoing. Already doing compleanc
Multiple Areas | Programme (LAWPRO) | 2016 cross reporting already occurring. Heavy siltation is an issue.
Department of Housing,
IA1 Provision of | Planning and Local In areas of wet soils additional specific targeted measures wikkgeired in addition
Information Government to a review of current regulations.
Department of
IA1 Provision of | Agriculture, Food and the | Additional agricultural advisory services and training of the advisors will be requi
IE EA 09TO Information Marine wet soil areas to ordemprove water quality.
10_600_ TOLKA_020 Continue with septic tank and agricultural inspections to identify those causing
problems.
Investigative assessments ongoing. Data does not indicate that WWTP is causin
issue. Dunboyne is the urban area but there are significant pressures also u/s of
IA7 Multiple Dunboyne town but there are misconnections in Dunboyne (FOG). Agriculture is
Sources in Local Authority Waters issue u/s 6-7 farms with silage effluent flowing directly into river, farm yards are g
Multiple Areas | Programme (LAWPRO) | issue.
IA2 Point Source
IE_EA 09TO Desk Based LocalAuthority Waters Fingal CC have further data available and will review as appropriate and assess
10800 TOLKA 030 | Assessment Programme (LAWPRO) | impacts from Kepak (Clonee) facility.
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2 PAA receptor information summary

Thedeskstudyreceptor analysisvascarried out based upon current availallata for EPA monitoring
points. Figure 21 shows the order of monitoring points on both the Tolka river and inputting
headwater bodies. WFD monitoring points have ecological characterisatanacid water chemistry

data available. Investigative monitoring points have water chemistry data only, provided by Fingal
CountyCouncil Figure 2.Zhovsa map of the monitoring point underlain by the OSI map layer.

TOLKA_10 TOLKA_20 TOLKA_30
»>—e e O |- —p> ®
R QS @ L8 O QO Pinkeen US Mulhaddart Br
\05- 0\\& PN /' Pinkeen /" Mulhaddart
PR P / :
L Q\\}“Q & C Meath ),. Br SE of

) / / Powestown Ho
DUNBOYNE PINKEEN_10 Powerstown
STREAM_10 Dublin_10

@ WFD monitoring point

QO Fingal CC Investigative monitoring point

Figure 21: Monitoring point order of influence on the main channel and contributing waterbody monitoring
points, organised in the direction of flow.

Table 21 presents a summary of risk, WFD status and EPA significant pressures within the Upper Tolka

PAA river weerbodies. Table 2.presents a summary of available high level water quality trends for
the Upper Tolka PAA; this includes biologicavaue scores up to 2020; annual average
orthophosphate nitrate and ammonium concentrations versus Good status thredshand WFD
status from 2015. Appendix B illustrates all available 28020 water quality data for each monitoring
point, compiled in chronological order and plotted against 95 percentile Good status thresholds for
each relevant analyte. The datasets tybhg include P&, NQ', NH*, nitrite, BOD (Biological Oxygen
Demand), electrical conductivity, dissolved oxygen, alkalinity, total hardness and chloride.

Table2.1: Waterbody Risk, WFD status and significant pressures (ffhoy@e characterisation

2010- | 2012- | 2013
Waterbody WB Type | (2™ 1 15 18 E;?esggrr; Pressure subcategory
DUNBOYNE Ri = M M AqriCu|ture Fal‘myal’ds
STREAM_010 ver DWW Waste Water dischargg
Powerstown Ri = . . Adgriculture Farmyards
(Dublin)_010 ver DWW Waste Water dischargg
PINKEEN 010 | River U U U Adriculture Pasture
Agriculture Farmyards
TOLKA_010 River P =] M DWW Waste Water dischargg
Adgriculture Pasture
TOLKA 020 Ri B o . Agriculture Pasture
iver
- Agriculture Farmyards
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TOLKA_030 | River P P H P Industry IE (Kepac)

WFD Monitoring Station
@ Operational

River Status
=== Good

NS Moderate
L fe] = High

/]— Bad
] == Unassigned

Local Authority #
liltAakFArve
WLiLoI D g

-/

Figure 22: Distribution of waterbodies and waterbody catchment areas with inWipper Tolka PAA. Also shown are
the location of EPA monitoring points within the PAA anti303 WFD status© Ordnance Survey Ireland. All rights
reserved. Licence number: 2020/0Si_NMA_073
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Table2.2: High level summary afater quality, biological status & significant issues at WFD ‘ﬁigﬁitoring points (Upper Tolka PAA).

2010

Q values

Powerstown

sy | DIUNEOVNE SREANLE (Dublin)_010 PINKEEN_OL) +5 ka_010 TOLKA_020 TOLKA_030

Risk Category At R At R At R At R At R
Ecological Status Moderate Poor Unassigned | Moderate Poor Poor

PINKEENBr
. . SW of
Monitoring station | Rusk Br Br SE of Powerstown Powerstown Dunboyne Rd Br
House Ho Br at Black Bull u/s Clonee Mulhuddart Br

2010 0.078 0.061 0.079 0.035 0.063

2011 0.097 0.129 0.262 0.116 0.053 0.064

2012 0.081 0.044 0.102 0.056 0.029 0.039

PO* 2013 0.094 0.070 0.098 0.082 0.050 0.110
2014 0.098 0.063 0.104 0.070 0.064 0.088

2015 0.068 0.048 0.149 0.075 0.047 0.093

2016 0.116 0.076 0.106 0.088 0.106

Standard | 2017 0.162 0.082 0.160 0.140 0.088
0.035 2018 0.112 0.186 0.088 0.080 0.090
mgP/L | 2019 0.090 0.066 0.092 0.086 0.084
3 yrBaseline P& 0.121 0.111 0.113 0.102 0.087
2010 0.055 0.119 0.073 0.108 0.084

2011 0.080 0.093 0.043 0.069 0.027 0.090

2012 0.059 0.049 0.023 0.037 0.049 0.050

NH* 2013 0.069 0.056 0.159 0.075 0.037 0.098
2014 0.108 0.035 0.145 0.050 0.052 0.178

2015 0.089 0.025 0.123 0.121 0.072 0.120

2016 0.042 0.040 0.058 0.023 0.086

Standard | 2017 0.056 0.096 0.048 0.021 0.098
0.065 2018 0.052 0.068 0.042 0.038 0.108
mgN/L 2019 0.034 0.022 0.044 0.023 0.072
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Powerstown
bEtneey | DUNSOMNE SR § (Dublin)_010 PINKEEN_OL 765, ka 010 TOLKA_020 TOLKA_030
Baseline Nkt 0.047 0.062 0.045 0.027 0.093
2010 0.905 2.64 0.81 0.76 1.39
2011 0.593 1.42 1.91 0.72 0.74 1.30
2012 0.888 1.52 2.60 0.98 1.15 1.31
NG 2013 0.713 1.24 1.78 0.99 0.84 1.19
2014 2.265 1.46 4.38 1.79 2.01 1.33
2015 1.268 1.35 3.53 1.70 1.06 1.40
2016 0.772 1.30 0.77 0.79 1.17
Standard | 2017 1.028 1.31 1.06 0.98 1.47
2.6 2018 1.738 241 1.72 1.75 1.30
mgN/L 2019 1.706 1.58 1.44 1.65 1.94
Baseline N® 1.491 1.769 1.407 1.460 1.570
2010 1.628 1.25 1.51 1.80 1.50
2011 1.775 4.50 1.37 1.73 1.80 1.00
2012 1.533 0.88 0.96 1.70 1.65 2.00
BOD 2013 2.378 1.50 2.98 3.55 2.22 1.50
2014 1.125 1.63 1.23 1.08 0.95 2.13
2015 2.250 0.88 2.13 2.10 2.65 0.88
2016 1.400 1.10 2.10 1.00 1.30
Standard | 2017 3.200 1.20 2.30 1.30 1.20
15 2018 0.900 1.70 0.70 1.20 2.10
mgN/L 2019 1.000 0.70 1.50 1.00 1.10
Baseline BOD 1.700 1.200 1.500 1.167 1.467
Comments (EPA Phosphate status: Bad, Biology HA report: The Phosphate status: Bad, upwarg Phosphate status: Phosphate status: Poor, downwards trend,
characterisation) upwards trend, not significani complete lack of pollution trend, not significant (2013 Bad, upward trend, | not significant (201-3.8)Hydromorphology:
(201318) sensitivemacroinvertebrate 18). not significant MQI Reach of station (v1.05.01): Moderate
Hymo: MQI Reach of station | fauna and dominance of The complete lack of pollution | (201318) (Longitudinal connectivity due to bridge)
(v1.05.01): Moderate pollution tolerant taxa sensitive macroinvertebrate Significant sediment issues raised during 2
(Longitudinal connectivity due| continued to ndicate fauna, dominance of pollution cyde; along with high DO (183%). Change
to a culvert and bridge and unsatisfactory poor tolerant taxa and excessive assessment: Showed a significant change
artificial change to a river ecological conditions in July filamentous algal growth at the land use Ag> Artificial (5.3%)
course 2016. The site would benefit majority of stations surveyed
from restricting cattle access indicated unsatisfactory
ecological conditions
Conclusion on | Phosphate Phosphate, ammonium | Phosphate, | Phosphate & BOD Phosphate Phosphate ammonium, BOD&
significant issueat | (ammonium & BODssues| & BOD ammonium | (@mmonium an issue pre | (BODammonium | sediment
the monitoring | in the past) & BOD 2016) an issue pre 2016

point
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High level trends

2.1.1 Biological status

The complete lack of pollutiosensitive macroinvertebrate fauna, dominance of pollution tolerant taxa
and excessive filamentous algal growth at the majority of stations surveyed indicated unsatisfactory
ecological conditions on the TolRaver during a full survey in 2016.

1 TheTOLKA O010E_EA 09T010300) waterbodyisRiskand has been assigned Moderate WFD
status (20B-18, based upon Moderate Invertebrate Status or Potential and Moderate
2NIK2LIK23aLKIGS O2yRAGAZ2Yad . A2ft23A0Ft ovo adl
to 2010 status fluctuated between Bad and PoBiologicalstatus has fluctuated between
Moderae and Poor since 2005, dropping from Moderate to Poor between 2016 and 2019.

T TheTOLKA O02QE_EA 09T010600) waterbodyAs Riskand has been assigned Poor WFD
status (201318), based upon Poor Invertebrate Status or Potential and Moderate
orthophosphatecO2 Y RAGA 2y ad . A2f23A0Ff o6vo &adl GdzAa KI &
fluctuated between Moderate and Gootihse 2002, with Moderate status up until 2007, Poor
status from 2010 to 2016yith improvement agairio Moderate in 2019.

1 TheTOLKA O3QE_EA 09T0108)p@vaterbody isAt Riskand has been assigned Poor WFD
status (201318), based upon Poor Invertebrate Status or Potential and Moderate
orthophosphate conditions. Biological (Q) status has tm@&Rook & A YOQiS®ppingto Bad
Q status in2016; Q status has recovered to Poor in latter years up to 201@ drop to Bad
status in 206 was not caused by an upstream waterbody impact as the Q status of each of the
inputting waterbodies either improved or remained stable during the correspornuiinigd; the
determining pressure therefore can be narrowed down to the smaller catchment area of the
TOLKA_O3®@aterbody.

1 TheDUNBOYNE STREAM_QEQEA _09D040500) waterbodyAisRiskand has been assigned
Moderate WFD status20132015), based upomModerate Invertebrate Status or Potential.
L A2E23A0KE o6vy adlddza KIa o60SSy o60Sft2¢ aD22R¢ &
between Bad and Poor. Status improved to Moderate in 2013 and 2016, falling again to Poor in
2019

1 ThePowerstown (Dublin) 10 (IE_EA 09D040500) waterbodyAisRiskand hasbelow Good
status since monitoring commenced in 2016. Q status has ranged from Bad to Moderate.
Typically, the waterbody has Poor status, as has been the case for the last decade.

1 ThePINKEEN_OMaterbodyisin Reviewand ecological status is unassigned
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2.1.2 Nutrient chemistry High levelannual gatial trends

Based upon the combined interpretation of Table2 &d 2.3,phosphate, ammonium and BCdde
deemed to behe significant issueaffecting water qualityat the WFD monitoring points the Upper
TolkaPAA Figure 23 presents a storyboard of high level nutrient and biological spatial trends in 2016
& 2019. Full biological river surveys were carried out in 2@hé 2019, therefore comparirigigh level
trends in significant issues at each monitoring point offers insight in the fluctuating biological status.

The storyboard includdsoth WFD investigative monitoringpint information and supplementary water
chemisty results from Fingal County Coungie 2016 data is included in the storyboard as a Q value
assessment was undertaken at all of the waterbodies with the exception dPREKEEN_01id that

year. Although nitrate is deemed a significant issue in omlg of the PAA waterbodies (Powerstown
(Dublin)_10), itis included on the storyboard for each waterbody; the Tolka river discharges to the Tolka
Estuary which is at Moderate status owing to opportunistic macroalgae. Winter dissolved inorganic
nitrogen conentrations are classified by the EPA as Moderate and as such upstream load reductions
may be required pending review.

Key Points

1 2019annualaverage phosphate concentrations at the PAA monitoring points ranged from 0.06
to 0.12mgP/L. The higheahnual average concentrations were measured in headwater sub
catchments with values of 0.12, 0.09 and 0.09mgP/L measured RINCEEN 01TOLKA 010
and DUNBOYNE STREAM ,0r#spectively Given that the annual average EQS for stream
phosphate is 0.035mdP, the stream concentrations throughout the PAA are significantly
elevated and significant load reductions are required.

1 Biologicalstatus in theTOLKA 0l@disimprovedfrom Moderate to Poor between 2016 and
2019.Conversely, stream phosphate, ammoniunda@0OD already reduced substantially. The
only nutrient to increase markedly in concentration was nitrate. Given how high stream nutrient
concentrations were in 2016 (Moderate Q status), the drop to Poor status in spite of
improvement in stream chemical aifbutes suggests a new pressure.

1 Q status in theTOLKA_02€Il from Moderate to Poor between 2016 and 2019. An identical
pattern as theTOLKA_0l1Qas evident; stream phosphate, ammonium and BOD all reduced
substantially during the period, with only strearitrate increasing. The drop in Q status in 2019
is not explained by the high level water chemistry data

1 Q status in theTOLKA 03@mproved from Bad to Poor between 2016 and 2019. Stream
phosphate, ammonium and BOD all reduced substantially duringe¢hedy with only stream
nitrate increasing. The improvement to Poor statasnost likely related to the reduction or
removal of a toxic impact

1 Q status in theDUNBOYNE STREAM_f&from Moderate to Poor between 2016 and 2019.
An identical pattern athe TOLKA_01@as evident; stream phosphate, ammonium and BOD all
reduced substantially during the period, with only stream nitrate increasing. The drop in Q
status in 2019 is not explained by the high level water chemistry. data

1 Q status in thePowerstavn (Dublin)_010was Poor in both 2016 and 2018; nutrient
concentrations and BOD were elevated but relatively stable during the period.
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Br at Black Bull
PO,*: 0.11 mgP/L
NO5:0.77 mgN/L
NH,*: 0.06mgN/L
BOD: 2.1 mg/L

2016

Rusk Br
PO,*: 0.12 mgP/L
NO;: 0.76 mgN/L
NH.": 0.04 mgN/L
BOD: 1.4mg/L

DUNBOYNE S‘I'REAM_blO

Dunboyne Rd u/s
Clonee
PO,*:0.09 mgP/L
NO5: 0.79 mgN/L
NH,*: 0.02 mgN/L
BOD: 1.0mg/L Tolka River Clonee Bridge
PO.*: 0.07 mgP/L
NO;: 0.85 mgN/L
NH,*: 0.023 mgN/L
BOD: 1.13mg/L

Tolka River Pinkeen
Meath

PO,*: 0.18 mgP/L

NO;: 1.5 mgN/L

NH,*:0.053 mgN/L

BOD: 1.75mg/L

Br SE Powerstown Ho
PO,*: 0.08 mgP/L
NO5: 1.3mgN/L
NH,*: 0.04 mgN/L
BOD: 1.1mg/L

5
n_w_ersmwn (Dublin)_010
RoZ

PINKEEN_010

Pinkeen US Mullhadart
PO,*: 0.78 mgP/L
NO;: 1.32 mgN/L
NH,*:0.078 mgN/L
BOD: 1.6 mg/L

Br at Black Bull
PO,*: 0.09 mgP/L
NO;: 1.65 mgN/L
NH,:0.02 mgN/L
BOD: 1.5mg/L

[N

TOLKA_010

Rusk Br
PO,*: 0.09 mgP/L
NO;: 1.71 mgN/L
NH,: 0.03 mgN/L
BOD: 1.0 mg/L &

AN

DUNBOYNE STREAM_010

Dunboyne Rd u/s
Clonee

PO,*: 0.09 mgP/L

NO;: 1.65 mgN/L

NH,;*: 0.02 mgN/L

BOD: 1.0 mg/L

Tolka River Clonee
Bridge

PO,*: 0.06 mgP/L

NO;: 1.81 mgN/L

NH4*:0.03 mgN/L

BOD: 1.25mg/L

Tolka River Pinkeen

Meath
PO,*: 0.12 mgP/L
NO; : 4.6 mgN/L
NH,": 0.053 mgN/L

Br SE Powerstown Ho

BOD: 1.5 mg/L PO,*: 0.07 mgP/L
NO5: 1.57 mgN/L
NH,*: 0.02 mgN/L

PINKEEN_010

BOD: 0.7 mg/L

| ?’ fowerstown (Dublin)_010

Mullhadart Br
PO,*: 0.08 mgP/L
NO;: 1.93 mgN/L
NH,*: 0.07 mgN/L
BOD: 1.10 mg/L

Pinkeen US Mullhadart

PO,*: 0.063 mgP/L
NO; : 1.89 mgN/L
NH,*: 0.066 mgN/L
BOD: 1.0 mg/L

Figure 23: Storyboard of high level nutrient and biological spatial trends in 2016 & 2019. The text box is
coloured whiteat a monitoring point if ecological status was not measured at that location by the EPA. The
colour of the text box denotes Biological statustf@e monitoring point Red (Bad), Orange (Poor), Yellow
(Moderate).Red circles represent WFD investigative monitoring points, where Q values are also measured.

&

The yellow dots are circles are supplementary monitoring of chemistry only carried out & Eimgnty

Council.

10
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2.1.3 Nutrient chemistry: High levednnualtrends in PAA phosphate over time (20@D19)

Chart 2.1 illustrates temporal occurrence of stream phosphate in the Upper Tolka PAA from 2010
2019; the data are plotted as annual average concentratiat each of the subatchment WFD
monitoring points. On a PAA scale there existed substantial variation both spatigllgetween
monitoring points and temporally.g. over time at each monitoring point.

Along the main Tolka channdl@LKA 010 OLKA 02andTOLKA 030

1 From 2010 to 2019, annual average phosphate concentrationsedsed between the
TOLKA_0l@nd the TOLKA_02(the percentage decrease ranged from 7% to 56%, with the
greatest difference measured in 2010. From 2015 omlsdhe difference in annual phosphate
concentration between theTOLKA 01@nd TOLKA 02@lecreased substantially; this may
reflect either the removal of a pressure from tHEOLKA 01®r the addition of and/or
proliferation of an existing pressure at tH®OIKA 020

1 Between the TOLKA_02@nd the TOLKA _030annual average phosphate concentrations
typically increased. In the ten year period between 2010 and 2019, phosphate increased
between the two monitoring pointen eight occasions. 2010, 2013 and 2015 shoivee largest
percentages, rangingetween44-55% increase.

9 Itis important to note that water chemistry samples on thOLKA_03(FingalCouncil area)
were collected at different times of the year than thOLKA _018nd 20 (Meath County Council
area). As such, care is taken when comparing annual average concentrations together.

Upper Tolka PAA Waterbodies Orthophosphate

0.2
0.18
0.16
0.14

0.12

Annual Average Orthophosphate (mgP/L)
o
H

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
—0—TOLKA_10—@—TOLKA_20 TOLKA_30—@—DUNBOYNE_16-@— Powerstown Dublin_10

Chart2.1: Temporal occurrence of stream phosphate in thgper Tolka PAA from 232019
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A simple correlation analyst®mparingannual average phosphate concentratidnsm 20102019at

each PAA waterbody monitoring pointgsesented in Chart 2.2; the® | f dzS RSaONA6Sa (KS
2F FAGE 0SGBSSYy GKS @GFENRFGAZ2Y 27T | yayode waterbodyS NI 3 S
versus anotherThe key points from the analysis are as follows:

1 Between 201019, sream phosphate concentrations at thBOLKA_02Qvaterbody were
directly affected by thd OLKA_01(Chart 2.2a)tlis possible that the significatémporaldriver
of stream phosphateoncentrationdgn the TOLKA 028re pressures in the sutatchment area
of the TOLKA_01Qhis is supported byhe general downstream dilution pattern between the
two waterbodies shown in Chart 2.1. As stated, the pattern of dilution was less pronounced
from 2015 onwards.

1  No obvious high level relationship was observed between stream phosphate Tiothi€A 020
versus theTOLKA_03(Chart 2.2b).

1 Chart 2.2c & Chart 2.2d plot the relationship between stream phosphate iIDthEBOYNE
STREAM_Ol1@vaterbody and the TOLKA _010and TOLKA 020respectively. The strong
correlation (R values of 0.65 and 0.83) is interestingves that the waterbodies are
hydrologically disconnected and there is no direct upstredownstream cause and effect
response. Given that the waterbodies are disconnected, it is likely that the pressures in the
DUNBOYNE STREAM_Q(ihave in the same manneas those in theTOLKA_0lGnd
TOLKA_02Ghis may relate to the timing of effect of landuse pressures or the timing of effect
of mobilisation processes e.g. responses to rainfall.
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[ N ]
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Chart 2.2 Correlation betweerthe temporal occurrence ainnual averagghosphate at ond®?AAwaterbody
versus anothe
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2.1.4 Nutrient Loads

Table 2.3 shows the catchment areas, estimated flows and estimated P loads for 2015 and 2018 at each
of the EPA monitoring points in thdpper TolkaPAA. Catchment areas were derived using BEiA
Hydrotools model The annual average FOconcentrations from Table 2.2 & Figure 2vere used to

inform the loading analysis.

Table 23: Summary of monitoring point catchment area, calculated river flows, 2015/18 annual average PO
concentrations and 2015/18 annual aege P@ loads

Hydrotool | 2019 PG> 2019 PG
. . Catchment
Waterbody Monitoring Point area (Ha) flow (Q30) | average conc. | Load
(m¥sec) | (mgPIL) (KgP/Yr)
TOLKA 010 | Br at Black Bull 1730.8 0.254 0.092 736.9
TOLKA 020 | Dunboyne Rd 4298.9 0.62 0.086 1681.5
DUNBOYNE
STREAM_010 Rusk Br 1895.0 0.274 0.09 777.7
TOLKA 030 | Clonee Br 6550.0 1.041 0.06 1969.7
PINKEEN_010 Pinkeen Meath 1379.9 0.1992 0.12 753.8
Powerstown | of SE Of 849.5 0.122 0.066 253.9
. Powerstown Ho
Dublin 10 Pinkeen US
Mullhaddart 1130.1 0.15 0.063 298.0
TOLKA 030 | Mullhaddart Br 10318.2 1.529 0.084 4050.4
Phosphate Load Apportionment
4500
T30
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1500 B Tolka main channel
= B DUNBOYNE STREAM_10
g 3000 B PINKEEN 10
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3 T30
@ 2000 T20
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Figure 24: Total stream phosphate load on the main Tolka channel and inputting tributaries.
2.1.5 Nutrient Load Reduction Target

The nutrient load reduction target to achieve a stregimosphateconcentration of 0.030 mgP/L #te
base of the Upper Tolka PAMuylIhaddart Br) (TOLKA_030is described below: 2®1flow and
concentration data are taken from Table32.

Calculations:
U 2019 average P concentration Mullhaddart Br= 0.4 mg/I
U Estimated 30 percentile flow £53m%sec =1530/s
0 EQS =0.03mg/l (Targetconcentration = 0.030mgP/L)

U Required load reduction
=1530(l/s) x 86400 x 365 ©{084 ¢ 0.030
1,000,000

=2606.5kg P/yr
The 2019 annual average phosphate concentration exceeded the EQS (0.035mgP/L) at each of the
waterbodies upstream of theOLKA_03(Mullhaddart Br) monitoring poinPhosphate load reductions
are therefore required from each of the six PAA-salchmentsUpstream nutrient load reductions will
have a knoclon effect on the required downstream reductions. Using the 2603kg P/yr figure as a high
level catchment target, table 2summarises the potential knoain effecs.

Table 24: Summary of required load redtions and predicted stream concentrations as a result.

Waterbody Current (2019)| P load reductiorfKgP/Yr) | Predicted stream
PQ?* conc. required to reach target | concentration
(mgP/L) (0.030mgP/L) conc. following load
removal
TOLKA_010 0.092 497 0.030mgP/L
497TOLKA701EEduction 0.0GlmgP/L
TOLKA_020 0.086 597 0.030mgP/L
DUNBOYNE STREAM_( 0.09 518 0.030mgP/L
PINKEEN_010 0.12 565 0.030mgP/L
Powerstown 138 0.030mgP/L
(Dublin)_010 0.066
497TOLKA701EEduction 0.074mgP/L
597TOLKA702EEduction 0.0GlmgP/L
518 DUNBOYNE STREAM_(Q OOSlmgP/L
reduction
TOLKA_O‘?’O 0.084 565 PINKEEN_0Reduction 0039mgP/L
138 Powerstown Dublin _10 reductio 0036mgP/L
290 0.030mgP/L

Using the 2603KgP/Yr figure apliosphate load reduction target at the base of the Upper Tolka PAA
(Mullhaddart BrYTOLKA_03083% of the required P load reduction (2318KgP/Yr) could be achieved by
making improvements to the contributing waterbodidsa stream concentration of 0.03QyR/L was
achieved in each of the contributing waterbodies, a comparatively small phosphate load reduction
290KgP/Yr would be required to achieve a good status phosphate concentration at the PAA outlet
(Mullhaddart Bj.
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2.2 EPAmonitoring points:temporal trends 20102019

2.2.1 DUNBOYNE STREAM_010

x Significant issuePhosphate, ammoniunfpre 2016)& BOD
x  Significant pressure Farmyards & domestic waste water

TheRusk Bmonitoring point is at the base of thBUNBOYNE STREAM_@Hberbody and is located
2y GKS YIFAY OKFyyStz LLINREAYL (St énaimToaChanmzlJd i NS |
(TOLKA_030Chart 2.3showsthe temporal distribution ofphosphatefrom 2010 to 2019Phosphate
concentrations were consistently elevated with annual average values ranging from 0.066mgP/L (>
double the EQS) to 0.162 mgP/L (> four times the) B@Ssignificant temporal trend was identified in
the data.Peak sppbsample concentrationduring the monitoring period (20:2019)were as follows:

1 0.28mgP/L (22/11/2017)

1 0.21 mgP/L (14/6/2017)

1 0.18mgP/L (27/6/2017)

1 0.17 mgP/L (26/5/2014
Chart 2.4 plots total rainfall in the two days prior to sample collection vesammpled stream phosphate
concentrations from (201:2019). A weakly positive relationship was observed between rainfall and
stream phosphate. The four peak spot concentrations outlined above are highlighted by red circles in
Chart 2.4 Three of the four Ighest measured stream phosphate concentrations occurred after
significant rainfal(>25mm over prior two days)vith one of thelargestpeaks occurring during dry
conditions.

DUNBOYNE STREAM_010 Rusk Br
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Chart 23: Temporal distributionof phosphateat the RuskBr monitoring point on the DUNBOYNE
STREAM_010The red line represents the EQS (0.035mgP/L), the dashed black line is the 95% (0.075mgP/L)
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Rusk Br Stream Phosphate vs. seven day rainfall
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Chart 2.4:Rainfall amount (total insevendays prior to stream sampling) versus stream phosphate

concentrations (2012019)

The lack of a significant correlation in the data and high background concentrations suggests multiple
phosphate sources. Highest measured phosphate conceéatmtduring/after heavy rainfall may
indicate a rainfall mobilised phosphate source. Persistently high background phosphate during relatively
low rainfall conditions coupled with exacerbated peaks during wet weather imply a mixture of sources.

A correlation analysis wasim between stream phosphate and supporting parameters; the analysis
included nitrate, nitrite ammonium, dissolved oxygen, electrical conductivity, chloride, BOD and true
colour.The patterns for most of the parametein the dataset were relatively random.

True colourappeared to show a
positive linear relationship with
stream phosphate, although the’F
value of 0.5 was affected by th
highest phosphate and true colou
values. Tue colour is based on
measurement of absorbance afte
the sample has been filterednd

colour measures dissolved organ
matter such as arises fron
breakdown of vegetation, decayin
leaves, humic acids. Dissolve
organic matter would typically
increase in first flush rainfall event

Rusk BrPhopshate vs True Colour
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Chart 25: Phosphate vs. true colo2007%2019)
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as surface runoff high in decaying vegetative matter is washed into waters. It is also a potential indicator
slurry or wastewater is washing in.

DUNBOYNE STREAM 010 Rusk Br
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Chart 26: Temporal distribution of ammonium at th&usk Brmonitoring point on the DUNBOYNE
STREAM_01The red line represents the EQS @hMg\/L), the dashed black line is the 95% (0.075mgP/L)

Chart 26 shows the temporal distribution of ammoniufmom 2010 to 2Q9. Ammonium spot
concentrations were typically below the 9%ercentile EQS of 0.14mgN/L, however large peaks in
concentration from 201@ 2015 drove the annual average concentrations above the EQS (0.065mgP/L).
A downward trend in annual average conceations is apparent in the data; based upon the EPA
statistical analysis, the trend is not deemed significant. Anecdotally, it appears that a pressure may have
been mitigated post 2014. Meath County Council will be contacted prior to LCA foncdfaforn 2015

¢ 2019, the 0.065miy/L threshold was not exceeded, in spite of two relatively high spot samples in
November 2017 and June 2018.

Peak spot sample concentrations during the monitoring period (ZI®) were as follows:

0.2 mgN\/L (07/10/2014)

0.19mgN/L (20/03/2013)

0.16 mgN/L (23/02/2011)

0.15 mgN/L (23/02/2012)

0.14 mgN/L (24/02/2015

0.13 mgN/L (22/11/2018)

Of the six highest recorded ammonium concentrations at the monitoring point €2010), four were
measured in February/March and two@ctober/Novemberthis is coincident with the slurry spreading
closed period which may be a factor. As with phosphate, spot ammonium concentrations were
compared with sevemlay rainfall. No strong relationship was apparent, howetee highest
concentratians (0.22 & 0.19mgP/L) were consistent with rainf@Omm)in the preceding week.

= =4 =4 -4 A A
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The resulsof a simple regression plot of parameteng shown in Chart Z; the plots areused to inform
any patterns in the data in terms if temporal-gariation of esults/sourcege.g. when stream BOD is
elevated, are ammonium and phosphate also higBased upon the FRvalues, there were wakly
positive relationships between parametetsarge gaks in phosphate and ammonium were consistent
with peaks in BOD suggesiian organic source, however there was also afigtatter in the data; this
most likely indicates additional nutrient sources which did not have a high BOD signature. Similarly, two
of the largest peaks in stream phosphate also have significantlytettaanmonium Howeverthe data
againsuggests multiple pressures.

Phosphate vs. ammoniur BOD vs. ammonium BOD vs. phosphate
0.3 0.3 0.4
2 o ~—~~
=03 R 0'1831. J 03 R2=0.1116 E 03 R2= 0.1745. ®
= % o 2 0.3
£ 0.2 e 02 e
= = o g 0.2 ¢ ¢ .
€02 - E 02 g0 T
c @ c o0 Y e .. g_ 0.2 . P
© 0.1 e o1 ® . 8
£ £ v® £ 01 .
< 0.1 < 0.1 ° 01 & L}
0.0 0.0 e 0.0
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Chart 27: Correlation between phosphate and BOD with ammonium. Also shown is a correlation plot of
BOD versus phosphatt the Rusk Br monitoring point.
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2.2.2 TOLKA_010

x Significant issuePhosphate, BOD, ammoniuigpre 2016)& sediment
x EPAsignificant pressues. Agriculture & domestic wastewater
x Significant pathwag: Point sourceagriculture, diffuse agriculture and septic tanks (points)

TheBr at Black Buthonitoring point is at the base of tiEOLKA_Ol®@aterbody and is at the base of a
sub-catchment whichdrains a main channel length of approximately 7kr@fiart 28 shows the
temporal distribution of phosphate from 2010 to 2019. Phosphate concentrations were consistently
elevated with annual average values ranging fromb6.600 0.16 mgP/L (> four times the BQNo
significant temporal trend was identified in the daflaased on EA trend analysis; available on WFD
app). Peak spot sample concentrations during the monitoring period (201®) were as follows:

1 0.36mgP/L (22/11/2017)

1 0.19mgP/L (D/8/2017)

1 0.15mgP/L (®/9/2017 & 20/8/2015

1 0.14 mgP/L §/9/2018)
Chart 29 plots total rainfall in the two days prior to sample collection versus sampled stream phosphate
concentrations; the analysis utilises the entire available water quality dataset from 2007 to 2020. A
weakly positive relationship {R 0.29) was observed beeen rainfall and stream phosphate. The five
peak spot concentrationshown in Chart 2.highlighted by red circle3he highest measured phosphate
concentration in the last 10 years was measured after in excess of 45mm afayvainfall prior to
samplecollection, indicative of a source that is mobilised by stormflow

TOLKA 010 Br at Black Bull
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Chart 28: Temporal distribution of P at the Brat Black Bulnonitoring pointon the TOLKA_010
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TOLKA_010 Stream phosphate concentration vs two day rainfall
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Chart 29: Rainfall amount (total in seven days prior to stresampling) versus stream phosphate concentrations
(2007-2020)

Although the highest recorded stream phosphate concentration occurred in response to stormflow
conditions, persistently high stream phosphate concentrations throughout all rainfall conditions
indicates multiple and potentially continuous phosphate sources (pressures).

As with the DUNBOYN
STREAM_010, true colot 0.40
appeared to show a 0.35 °
positive linear relationship

TOLKA _010: Phopshate vs True Colou

with stream phosphate in 5 00 R?=0.502
=)
the TOLKA 010 (Cha &£ 025 °
2.10), with an Rvalue of £ 020 ¢ o L
0.502; this may indicate % 0.15 ":{ .............
< o 008
surface runoff gr a slu.rry £ 0410 s ."\,, s
or wastewater is washinc ] ...o" [ 2P
- - 0.05 Yn' °
in. As with phosphate, true L
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rainfall (R: 0.42).
Chart 210: Phosphate vs. true colour (20@2019)
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TOLKA 010 Br at Black Bull
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Chart 2.1: Temporal distribution oNHs* at the Brat Black Bulmonitoring point.

Chart 211 shows the temporal distribution of ammoniuitom 2010 to 2019. Of the 14 times the 0.065
mgN/L EQS was exceeded (2€210019), 10 occurred during the recharge period (®etr) with seven in
November and three in Februaryhe results of a simple regression plot of parametmesshown in

Chart 2.2. Sream ammonium and phosphate did not appear to be directly correlated. Looking at the
timing peaks in phosphate and ammonium at th®LKA_010it appears that the distribution of
ammonium is dominated by late Autumn/Winter maxima, whereas for phosphateetlage also
multiple summer peaks. Interestingly, although ammonium tends to be higher in late Autumn/Winter,
there was no obvious correlation with rainfall. As such, there maybe be a land use practise occurring
during this period causing concentration ntaa. Ammonium was weakly positively correlated to BOD
(R2:0.4)particularlyat the end of BOD, suggesting an organic source and potentially point source.
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Chart 212: Temporal correlation between parameters at th©LKA_01Br at Black Buthonitoring point.
8BOD Note a relative outlier in the dataset (a recorded BOD value of 8.2mg/L in June 2013) was removed
from the correlation as it had a significant effect on the correlation. The 8.2mg/L BOD spike did not result
in any spikes in the nutrient dataset, sugdegta potentially different BOD source e.g. silage effluent.
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2.2.3 TOLKA_020

x  Significant issuePhosphate, BOD, ammonium (pre 2016)s8tation
x EPA significant pressure8griculture
x  Significant pathwaysPoint source agriculture, diffuse agriculture

The Dunboyne Rd Br u/s Clong®nitoring pointis at the base of th& OLKA_02Waterbody and is
located on the main Tolka channel, approximately 800m upstream of the confluence with the
DUNBOYNE STREAM _.@Rart 2.8 shows the temporal distribution of phospteafrom 2010 to 2019.
Phosphate concentrations were consistently elevated with annual average values ranging from
0.03mgP/L (> double the EQS) to DrhgP/L (four times the EQSBetween 2015 and 2017, stream
phosphate concentrations increased dramatigdilom an annual average concentration of 0.05 to
0.14mgP/L; concentrations in 2018 and 2019 dropped thereafter, remaining well above the EQS
(0.035mgP/L) and exceeding the 95% (0.14mgP/L).

Peak spot saple concentrations during the monitoring period (ZB2019) were as follows:

1 0.19 mgP/L (22/11/2017)

1 0.17 mgP/L (14/6/2017)

1 0.15mgP/L (18/2019 & 28/9/2016)

1 0.14 mgP/L (20/9/2017)
The 0.19mgP/L peak concentration measured on the 22/11/2017 atTiBeKA 02dollowed a
measured stream concentration of 0.36mgP/L on the same day o @eKA_01Qhis supportsthe
high level trends Chart 2.28R2 = 0.69}hat the TOLKA_Ol@xerts an ef#ct onstream phosphate
concentrations in th& OLKA_02@his affect is more pronounced during stormflow conditions.
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Chart 2.B: Temporal distribution of P& at the Dunboyne Rd Br u/s Clone®nitoring point.
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Chart 2.2 plots total rainfall in the two days prior to sample collection versus sampled stream
phosphate concentrations; the analysis utilises the entire available water quality dataset from 2007 to
2020. A weakly positive relationship? R0.28) was observed heeen rainfall and stream phosphate.
The five peak spot concentrations outlined in Chatt3220102019) are highlighted by red circles in
Chart 2.4 The highest measured phosphate concentration in the last 10 years was measured after in
excess of 45mm dfvo day rainfall prior to sample collection, indicative of a source that is mobilised by
stormflow; as stated this followed on from a larger stream peak inTit@&KA_01@uring stormflow,
indicating a downstream effect. As with tR©OLKA_01,tigh backgrond concentrations in all weather
conditions indicate persistent phosphate sources. Two large peaks (>0.2mgP/L) can ineeggonse

to rainfall in the pre2010 data also, as seen on Chart 2.ttiese occurred in August and November
2009 and again careltracked upstream to th@ OLKA _0l1@hich exhibited comparably large stream
concentrations on the same day (>4 times the 0.035mgP/L.EQS)

TOLKA_20 Stream Phosphate vs. Two day rainfall
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Chart 2.%4: Rainfall amount (total in two days prior to stream sampling) versus stfg@msphate concentrations
(2007-2020)
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A correlation analysis was run between stree TOLKA 020 Phopshate vs True
phosphate and supporting parameters; tF 100.00 Colour
analysis included nitrate, nitrite ammoniur . R2=0.4319 °

. . . = 80.00
dissolved oxygen, electrical conductivity, o .
chloride, BOD and true coloufhe patterns for ~ £60.00 o .
most of the parameters in the dataset wer % 40.00 ... o ©® .

F-EE . A L
relatively randomwith the exception of true Z
< 820.00 &£ 850° ¢°°
colour, which like the DUNBOYNE STREAM_ g ‘,. e ©
and TOLKA 010 was positively correlated 0.00
0.00 0.10 0.20 0.30

stream hosphate (Chart 2.15). True Colour (Hazen)

Chart 2.5 shows the temporal distribution of Chart 215 TOLKA 020Phosphate vs. true colour
ammoniumfrom 2010 to 2019 on thed OLKA 020

(Dunboyne Rd Br u/s Cloneadnitoring point. Ammoniumconcentrations were consistently elevated
with annual average values ranging from2t@ 0.11 mgN/L @mostEQS).As with theTOLKA _018nd
the DUNBOYNE STREAM_@hdmonium concentrations were significantly elevated -g84.6 but
deaeasedthereatfter.
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Chart 2.5: Temporal distribution oNH:* at the Dunboyne R&ru/s Cloneanonitoring point.

A correlation analysis was also run between stream ammonium and supporting parameters; the analysis
included phosphate, nitrate, nitrite, dissolvexkygen, electrical conductivity, chloride, BOD and true
colour. No apparent ceariation was seen in the datasdnterestingly there was no relationship
between ammonium and phosphate or ammonium and true colour or ammonium and rainfall; during
the period of highest stream phosphate increas@0152017), ammonium concentrations actually
decreased. Based upon the above patterns, it is likely that the sources of high ammonium are different
than the sources of high phosphate.
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2.2.4 TOLKA_030

x  Significant issuePhosphate, BOD, ammonium
x EPA significant pressureirban pressures
x  Significant pathwaysPoint sources

TheMulhuddartBr monitoring pointis at the base of th& OLKA_03®&aterbody and is located on the
main Tolka channel, approximate$kms downstream of theTOLKA_020nonitoring point. The
MulhuddartBracts as an end receptor for all of the incoming-sabichments including the Tolka river
headwaters and the tributaries DUNBOYNE STREAM ,0FINKEEN_010and Powerstown
(Dublin)_010.

Section 2.1.3 Nutrient chemistry: High level trends in PAA phosphate over tim&@®)Fhowed that
typically there is a substantial increase in strephsphateconcentrations between th@ OLKA 020
and TOLKA 030nonitoring points.The correlation anabis between the temporal occurrence of
phosphate at one PAA waterbody versus another presented in Chart 2.2 of the high level trends sections
also showed that while stream phosphate concentration patterns over time at monitoring points on the
TOLKA_010Q.KA_02@nd theDUNBOYNE STREAM_&I1Behave similarly, the pattern in phosphate

in the TOLKA_O3Waterbody over time was substantially different.is important to note that the
TOLKA_03mvestigative monitoring was carried out at different times thgh each year at a different
frequency in theTOLKA 03@s. the upstream waterbodies; this may account for the lack of correlation.

Section 2.1.4 Nutrient Loadsiowed a large nutrient load contribution from the feeding tributaries
mentioned above and alwm the 4km main Tolka channel between fh@LKA _028nd 30 waterbodies
this may in part explain the differing trends measured in Ti@_KA 030

Chart 2.7 shows the temporal distribution of phosphatieom 2010 to 2019on the TOLKA 030
(Mullhaddar monitoring point. Streamphosphate concentrations were consistently elevated with
annual average values ranging from 0.03mgP/L (> double the EQS) to 0.14 mgP/L (four time% the EQS

Mulhuddart Br
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Chart 2.7: Temporal distribution of P£ at the MulhuddartBr monitoring point.
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Spot sample concentrations were above the EQS on 90% of sampling occasions and above the 95% in
50% of occasion®eak spot sample concentrations during the monitoring period (ZI®) were as
follows:

1 0.22mgP/L 07/6/2013)

1 0.17 mgP/LIV/2/2018)
1 0.14 mgP/L (29/2016)

1 0.13 mgP/L (20/7/2017)

A correlation analysis was also run between stream phosphate and supporting parameters; the analysis
included phosphate, nitrate, nitrite, dissolved oxygen, electrical conductivityridaloBOD and true
colour. No apparent coariation was seen in the dataset and in contrast to & KA _01,®0 and the
DUNBOYNE STREAM ,Ghére was no relationship with true colour. Chart dlots the relationship
between rainfall in the two days i to stream sampling versus sampled stream phosphate. Highest
phosphate concentration occurred during low rainfall, suggesting less stream dilution and potentially a
point source dominance in the sudatchment.

TOLKA 030 Stream Phosphate vs. Two day rainfall
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Chart 2.B: Rainfall amoun(total in two days prior to stream sampling) versus stream phosphate concentrations
(2007-2020)

Chart 219 shows the temporal distribution of ammoniufmom 2010 to 2019 on thefOLKA_030
(Mulhuddar) monitoring point. Stream ammonium concentrations werensistently elevated with
annual average values ranging from 0.07mgN/L to 0.18 mgRgur of the six highest recorded
concentrations from 2010 to 2019 were recorded in June. Each of the four peaks coincided with monthly
rainfall totals that were in the loest 10% of the sample period. Summer conditions with less stream
dilution therefore promotes higher stream ammonium concentration; this suggests point sources.
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TOLKA 030 Mulhuddart Br

0.60

0.50 x

0.40

0.30 x

0.20 ¥

AmmoniaTotal (as N) (mg/l)

X X

A x O O x x
0109 O O . ..0 © Ay
- xxO . J - Y ) x Ll X “x

X x

0.00 x
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

O Annual Average x—— Temporal Good status threshold =~ ===---- 95 Percentile

Chart 219: Temporal distribution of NF at the Mulhuddart Brmonitoring point.

2.2.5 PINKEEN_010

x  Significant issuePhosphate, ammoniungfless soX nitrate (2019)
x EPA significant pressure8griculture & domestic wastewater
x  Significant pathwaysFarmyards and septic tanks (points)

Currently, there is no operational WFD monitoring point on BiKEEN_010ThePINKEENBr SW of
Powerstown Houseas operational between 2011 and 2015. Phosphate at the monitoring point ranged
from 0.06 to 0.59mgP/L. Ammonium ranged from 0.02 to 0.44fgwhile nitrate ranged from 0.05 to
4.95mgN/L. Clearly therefore, there has been significant historical nutrient contamination for both
nitrogen and phosphorus at the monitoring point. Fingal County Council have a supplementary
monitoring point approxirh 4 St & G g2 1 Y CPANKESANE $\W af Rdsversfows Housalled

Tolka River Pinkeen MeatBhart 2.9 summarises stream phosphate distribution fromil2Go 2019.

Annual average phosphate concentrations at the monitoriogpiranged from 0.1 to A9mgP/L, the

latter (from 2015) was over five times the EQS. Despite falling in 2019, the phosphate concentrations
on the PINKEEN_O014re the highest of all the Upper Tolka waterbodies; this affects both ecology on
the Pinkeen river itself, but also reents a significant phosphate load discharging toTile. KA 030
waterbody. Chart 2.2shows the relationship between two day rainfall and stream phosphate. Although
phosphate is significantly elevated in all weather conditions on the river, a substdnsitdrang of high
stream concentrations occurred in dry conditions, suggesting potential point sources.
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Tolka River Pinkeen Meath
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Chart 220: Temporal distributionphosphateat the Tolka River Pinkeen Meathonitoring point on the
PINKEEND10 waterbody
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Chart 2.2: Rainfall vs. phosphate at tAeolka River Pinkeen Meationitoring point on the PINKEEN_010
waterbody.
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Chart 2.2 shows correlations between phosphate and nitrate versus supporting parameters. Phosphate
was positively correlated to-&oli, chemical oxygen demand, ammonium and temperature. Although
the correlations are weak, there appears to be a level efagationin the data, indicative again of a
point source signature. Nitrate was negatively correlated to phosphate and each of the other
parameters that phosphate was positively correlated to. In other words, it is likely that the source and
pathway of nitrate idifferent than phosphate. Based upon an initial interpretation, it is likely that
nitrate originates from diffuse losses while phosphate and ammonium are more point source based.
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Chart 2.2: Correlations between parameters on tiReNKEEN_01@0122019
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2.2.6 Powerstown (Dublin) 010

x  Significant issuePhosphate, ammonium & BOD
x EPA significant pressure8griculture & domestic wastewater
x  Significant pathwaysFarmyards and septic tanks (points)

The Br SE of Powerstown Hous®nitoring pointis at the base of thé?owerstown (Dublin)_010
waterbody, which discharges into the main Tolka channel approximately 150m upstream of the
TOLKA_03fonitoring point. Chart 2.2 shows the temporal distribution of msphatefrom 2010 to

2019. Phosphate concentrations were consistently elevated with annual average values ranging from
0.03mgP/L (> double the EQS) to 0.14 mgP/L (four times the B@&yeen 2015 and 2@&] stream
phosphate concentrations increased drarically from an annual average concentration of 0.05 to
0.19mgP/L; concentrations in 2019 dropped thereafter, remaining well above the EQS (0.035bugP/L)
below the 95%le threshold Spot sample measurements were significantly elevated from -2019,
exceeding the 95%e threshold of 0.075mgP/L on almost 40% of occasions.

Peak spot sample concentrations during the monitoring period (ZI®) were as follows:

0.35mgP/L (3/9/2011)
0.26 mgP/L §/9/2018)
0.22mgP/L 27/6/2018)

1
1
1
1 0.17 mgP/L (5/4/2018)

Powerstown 10: Br SE of Powerstown House
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Chart 223: Temporal distribution orthophosphate at tH&r SE of Powerstown Housenitoring point on
the Powerstown Dublin 1@vaterbody:.

Pronounced peaks in both annual average stream phosphate concentrations and spot samples were
measured in 2011 and 2018, declining dramatically thereafter. Over the 10 year period, total annual
rainfall ranged from 671 to 884mm/yr. 2010, 2011 and 2018 vibeedriest years on record. 2012,
2014, 2015 and 2019 were the wettest; stream concentrations were typically lower during these years;
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the data suggests that stream dilution or lack thefemay be an issue in the Powerstown Dublin _10
waterbody(Figure 224).

Powerstown_10: Stream Phosphate vs. Two day rainfall
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Chart 2.2 Rainfall vs. phosphatat the Br SE of Powerstown Housenitoring point on the Powerstown
Dublin 10 waterbody.
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Chart 225: Phosphate vs. true colour (20@2D19).

Chart 2.3 shows the temporal distribution of ammonium at tBe SE of Powerstown Housenitoring

point. Annual average ammonium concentrations have fluctuated above and below the EQS
(0.065mgN/L). Similar to phosphate, 2017 and 2018 saw a rising pattern in spot sample concentrations.
The notable peaksccurredin March 2010September 2015and September 2017. A direct correlation
between peaks in phosphate and ammonium was not measured however, two of the highest
ammonium and phosphate spot concentrations collected during the 10 year period both occurred on
the same day (September 2011h general, high BOD stream concentrations resulted in higher
ammonium, indicating a comparable source, potentially high in organic load (Ch@)t Pvizo of the
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highest measured ammonium concentrations in the dataset however did not have correspondihgly hig
BOD values.

Powerstown 10: Br SE of Powerstown House
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Chart 2.5: Temporal distribution ammonium at thBr SE of Powerstown Housenitoring point on the

Powerstown Dublin_010 waterbody
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Chart 227: Ammonium vs BOD (20€019). 2.27a: includes two outliers, 2.27b excludes outliers.
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2.3 SupplementaryL AAssessment

The Mobile Monitoring Unit (MIU) was developedaimed at supplementing the limited data on many

of many Midlands and Eastern Region waterbodirdinvestigatinghe effects of specifipressures in

each of the sub catchment&quipped with a fouwheel drive vehicléhe MMU travelled widely across

the districtgaining detailed knowledge of "ethe I N2 dzy R & O2 y RA (i M@alfydissuey/ Fhe £ 2 O f
information collected was used by Local Authorittesassist in the determination of their programme

of measures for individual water bodie§he TOLKA 01Gnd TOLKA 02Gormed part of the
investigationin 2012

The likely pressures causingleterioration in water quality in the catchment were outlingghosphate,

ammonium and nitrite were the main chemical issues identified, which were widespread throughout

both waterbodies.

1 Numerous animal access sites were observed throughoustiftecatchment.

1 Very high levels of ammonia, phosphorus and nitrite were recorded at a discharge pipe adjacent
to a residential property in Growtown. White foam was observed and a smell of detergents was
present indicating that the source of this discharge may Heraestic appliance.

1 High levels of ammonia and nitrite were recorded downstream of Thorntons Waste Facility
located north of DunboynéHowever, no discharges were observed and access is very difficult.
In addition, no fences were installed in this areiffwgeveral animal access sites locatedthe
stream.

9 High nutrient levels were recorded downstream of tfabmyards on thefOLKA_0Z1Mhigh
levels of ammonianitrite and phosphorus were recorded downstreamFafrmyard Awhichis
located in Piercetown. Aorange discharge pipe was observed coming from the direction of
the farmyard but was dry at the time of sampling. High levels of ammonia, nitrite and
phosphorus were recorded downstream of this pipesilo and silage pit wetecatedin close
proximity o the stream.

9 High levels of all nutrients were recorded downstreantafmyard Bwvhich is located west of
Follistown. Silage bales were being stored directly adjacent to the stream. Upstream of the
farmyard, three discharge pipes were observed which vearaing from the direction of the
residential property. All pipes were dry at the time of sampling.

3 Pathway information & analysis
Based upon the receptor assessment (Section 2), a pathways conceptual model was deemed necessary

for phosphate, ammonium and nitrate (note: nitrate a significant issue IrPiNKEEN_OJ@Yimarily).

in the Upper TolkdPAA. Figur8.1 illustrates the pathwgs conceptual model for thepper TolkdPAA
specific tgphosphate and ammoniumear surface pathway#ppendix Anaps to Showthe geological
hydrogeological and pedological layers which were used to inform the conceptual understanding of the
catchment.The regional pathway framework for thépper Tolkacatchment is provided by the aquifers

in the PAATwo pathway zone compartments are identified based on two aquifer categories; A poorly
productivelocally importantaquifer (PILI) in theeasternportion of the catchment and a predominantly
locally important (ln) aquifer innorthwest (Figure3.1). Table3.1 describes the relevant pedological
and geological characteristics of the area, whigbdivide the compartment into likely pathway zones.
Figures3.1a & 3.1b describe the likely pathways within each compartment, specific to the significant
issues identified in SectioB. Figure 3.2 illustrates therthophosphate near surface susceptibility and
pathway pollution impact potential (PIP) maps, producedhsy EPA.
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Table3.1: Orthophosphateand ammoniunpathways conceptual model

PQ#/NH4* Pathways conceptual model

Compartment (CM1)

Compartment ZCM2)

Bedrock unit

9 Dinantian Upper Impure Limestone

9 Dinantian Upper Impure Limestone

Aquifer 9 Locally important aquifer (Lm), generally moderat{ §LI: Locally important aquifer, moderate
productive productive only in local zones

1 PI: Poor aquifer, generally unproductive exce
for local zones

Aquifer 9 The limestones in this area are more structurg ¥ Significant reduction in permeability wit
properties deformed than those to the south around Dubli depth; most GW flovtowards the surface.
Drilling near the town of Batterstown indicates tl|  Majority of flow likely through the uppe
limestone is highly weathered to a depth of 45m. weather zone and transition zone at hig
1 The pumping test analyses from the Bhaughlin PW¢{  velocity.
indicated transmissivities of around 10800 n¥/d, but | { Effective thickness estimate: 10mBGL
transmissivity decreases significantly below 10mBG § Pumping test analysis at the public supj
1 Effective thickness estimate: 30mBGL boreholes at Dunboyne, Co. Meath provided
1 Rejected recharge unlikely 1 T:10 <> 150 &

9 Repcted recharge a possibility in the noftl
western boundary of the PAA on the Po
aquifer

Topography | Generally longitudinal slope is low (topTiflka 10 to Slope is alsdow thought CN2. Moststeeply
bottom of Tolka30 = 0.002. sloped area is on the Powerstown_10, facing
Lateral slope on each side of the river also low: appro| west of the river in the direction of flow
0.005
Soil drainage| 1 90% Poorly drainedith alluvium along the stream | § 50% Well drainedBottom (southeastpf
margins. compartment

1 50% Poorly drained/peaffop (horthwest) of
compartment

Soil type Mainly AminPDDeep poorly drained mineral soil. Approx 50%: BminPD (Deep poorly drair
Surface water gleys and groundwater gleys are includ material soil derived from mainly calcareo|
in this category parent); 509BminDW (Deep well drained miner;

soil derived frommainly calcareous parent
materials. Grey brown podzolics and brown ear
are included in this category

Primarily TLs (Till derived from Carboniferous

Subsoil Type Dominated by TNSSs (Tills derived from Shales and | Limestone)

Sandstones) Minor GLs (Gravelderived from limestones)

Urban area = made ground

Subsoil Low TypicallyJow but pockets of higipermeability

Permeability subsoil in near stream zones

Groundwater| Low throughout indicative of low permeability subsoil | Primarily low, becoming high to extreme aroun

vulnerability the catchment boundary where soil thickness is
less.

PO* Very high P@¥ susc. and high PHroughoutin the top | Approx.50:50 of high P susc, high /P

susceptibility

half of CM1, corresponding PD soils

Areas of well drained soils TOLKA_030
PINKEEN_04hd Powerstown (Dublin)_0l18re
less susceptible to diffuse loss but are more
susceptible to diffuse N loss ggoundwater.

34



Local Authority #

ER PN Pr<
UPPER TOLRAA DESKSTUDY ASSESMENT w.:lrtkrfmf
CM1:
Pathways Compartment 1
N CM2:
%y, Pathways

\ Compartment 2

CompartmentBoundary

.---. Subctachmentareasof the
\\\ PINKEEN_10 and Powerstown
" Dublin_10

Poorlydrained soil

|:| Alluvium

! Extreme GW Vulnerability
|:| X Extreme GW Vulnerability

@ wrD Monitoring Point

z WB Subctachment areas

5m Contours

@ WFD Monitoring Point

Figure 3.1PQ®* and NH* diffuse pathways conceptual moti& Upper Tolka topography.
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Figure3.2: Orthophosphate near surface susceptibility and pathway pollution impact potential (PIP) maps.
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4 Significant pressurksignificant pathwayinformation

The results of the receptor analyg$ection 2along the main channel indicated PAA scaleutrient

and organicenrichment isa significant issue with annual averaghosphate, ammoniunand BOD
concentrationsroutinely exceeding the Good status threshslat eachPAA waterbody and at each
monitoring point between 2010 and 201Sediment is also a significant issue inTi@_KA_02Qvhile
sediment and nitrate are also issues in Pewerstown (Dublin) _01ections 4.1 to 4.5 describe the
significant pressures in the context of the significant issues and the conceptual understanding of
contaminant transport pathways

4.1 Agriculture: Pature & farmyards
4.1.1 Pasture

x  Significant issue: Phosphate, ammonium & nitrate
x  Significant pathway: Quickflo@hosphate and ammonium) imear surface overland & drain
flow & subsurface flownitrate)

Pasture is considered an EPA significant pressure in three of the Upper Tolka PAA waterbodies; the
TOLKA_010'OLKA_026and thePowerstown (Dublin)_010rhe results of the water quality analysis
(Section 2.1.3) showedl strong correlation between the tempal variability in stream phosphate at

the TOLKA_0L10TOLKA_ 02@nd the DUNBOYNE_STREAM_10. Given that the waterbodies are
hydrologically disconnected, it is likely that the pressures inDWNBOYNE STREAM_BéBave in

the same manner as those in tH®OIKA 010and TOLKA 020The response of stream phosphate to
rainfall in each of the waterbodies was also the same; highest concentrations after heavy rainfall, but
also high background concentrations during dry periods. In addition, at each of the watesloelie

was a strong correlation with true colour, indicative of dissolved organic matter increasing during first
flush rainfall events. Given that all three waterbodies have high poorly draining soils, high phosphate
susceptibility and high PP, pasturds considered a significant pressure in each, based upon the desk
study analysis.

The majority of theUpper TolkaPAA is made up of agricultural larepproximately 70% of this is
pasture, occupying the bulk of tHEOLKA 01,0 OLKA 02MUNBOYNE STREAND (Corine, 2018).
Approximately 50% of the land area in tRdNKEEN_0l1and the majority of the Powerstown
(Dublin)_010is made up of tillage, while th€OLKA_03@ predominantly urban fabric and made
ground. Conceptually, the main physical driver affecting the diffuse transpomptafsphate and
ammoniumto rivers from agriculture, via overland flow processes are bedrock permeability, soil
thickness, soil drainagend topography. Botbhosphate and ammoniurcan be lost to overland via
near surface transport in high P index soils or via incidental loBga&l slurry applications during
closed periods or spreading during inappropriate weather conditions i.e.smivmoisture deficit
(SMD) and rainfallFigures3.2 showsthe EPA diffuse tools near surfaoleosphatesusceptibility and
Pollution Impact Potential (PIP) maps, respectively. The areas of darkest brown and darkest purple
represent the highest risk frora diffuse loss P to surface water perspective on the susceptibility and
PIP maps respectively. Based upon thesPlad apportionment analysis (Section 2.1.3), the
conceptual model (Section 3) and the susceptibility/PIP m#ps, TOLKA 010TOLKA 02@&nd
DUNBOYNE STREAM_@ad®deemed the highest risk frompasture relatediffuse P loss gthway:.
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There also exist pockets of high risk areas irtiNKEEN_0HhdPowerstown (Dublin) _01Mowever
based upon the land use map, much of these areas may be iecchyp tillage.

The P load apportionment analysis indicated that a considerable percentage of the total catchment P
load (as measured at the base of tHOLKA 03&aterbody)comes from the headwaters of the PAA

(see Chart 2.1Based upon 2019 annual aagle concentrations a back of envelope phosphate load
reduction of 2603KgP/yr is required at thi®LKA_03® reach a stream concentration of 0.030mgP/L.
Based upon the calculations in Table 2.5, if a stream concentration of 0.030mgP/L was reached in the
TOLKA_010TOLKA_02@nd DUNBOYNE STREAM_(d(@hosphate load reduction df612KgP/Yr

could be removed from the system; this represents 62% of the required phosphatecidactionat

the base of the PAAOLKA_030

4.1.2 Farmyards

x  Significant issué€?hosphate, ammonium & BOD
x  Significant pathway: Point source/drain connectyagd to stream/roadways

Phosphate, ammoniurand BODIoss is possible at any location within the PAA where there is direct
connection between a farmyard and the stream. Given tbeeptial for a higher artificial drainage
density in the headwaters of the PAA, this area may be particularly susceptible to farmyard losses.
Farmyard issues have been identified by Me@ttthroughout the PAATable4.1) with several farms
identified with silage effluent flowing directly into watercourses. While peaks in stream phosphate
concentrations during stormflow were a feature of the water quality analysis fof KA 018& 20
andDUNBOYNE STREAM ,(d#xkground nutrient enrichment and high BODswaa issue during all
weather conditions; farmyard issues are a potentially explanatory factor for the pattern. The
PINKEEN_0Xhd Powerstown_10 in particular had highly elevated phosphate during the driest time
of the year. From a diffuseJ (i K ¢per§ptive, the two tributaries are less susceptible to diffuse
phosphate losses. Given that a proportion of each waterbody are occupied by tillage agriculture,
narrowing down on problem farmyards can be done over a smaller area.

4.2 Hydro-morphology: Channelizadbn

Although the Tolka river is not included in the OPW drainage network, the main channel and
contributing tributaries have caused historical flooding in the past. Severe flooding from the Tolka
River and its tributaries occurred in the Dublin City, Mearld Fingal areas in November 2000 and
November 2002. The Tolka flood study was commissioned by Dublin City Council in association with
Fingal County Council, Meath County Council and the Office of Public Works (OPW) in 2002. The
recommendations for the dlod relief scheme have now been constructed and protect a significant
area in and around the Dunboyne, Clonee, and Pace settlements. The works carried out, broken up
into three areas, include:
Fingal County Council Area:

1 Embankments

M channel maintenance

1 major bridge replacement
Meath County Council area:

9 road bridge replacement and repairs

1 railway bridge underpinning
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9 stream upgrade
1 embankments and Walls
1 general channel maintenance
It is unclear what impact if any these works have had on the ecologitas sththe PAA waterbodies.

4.3 Industry

Although not cited as a significant pressure, meetings held with Fingal County Council suggest that
diffuse urban ruroff including misconnections from businesses are a likely significant issue in the
TOLKA_030rhe waerbody is heavily urbanised to the south, including the towns of Miditart and
Clonee. The results of the water quality analysis showed distinct peaks in phosphate and ammonium
concentrations during driest periods, suggesting a lack of stream dillieath CC have described a

lack of baseflow to the stream and resultant low summer flows. Figure 4.3 illustrates known point
source pressures from industry in the waterbody; this will need to be backed up stteam walk
identifying all pipes entering the waterbody.
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4.3.1 Kepac

The EPA is investigating an incitlerhich occurred on the 10th June 2019 at Kepak Clonee, Clonee,
Co. Meath (Industrial Emissions Licence Register No. FI2)67The incident, which was notified to
the EPA on the I.June 2019, related to the loss of a chemical cleaning agent to theigitace water
system and subsequently to the River Tolka.

While the discharge of the cleaning chemical ceased shortly after the incident occurred, the release
impacted the River Tolka for approximately 1.7km downstream of the activity. The EPA is working with
Fingal County Council and Inland Fisheries Irelaimlastigate the incident. Kepak Clonee is required

to undertake a full investigation of the incident, assess the impact on the environment, and identify
corrective measures to prevent any future losses.

Wastewater at the Kepac site discharged to a sewer rather than treated directly. There is a
stormwater overflow o-site; according to the 2019ER, the ELV for ammonium was breached on one

of 62 sampling occasionk 2019,high level of oils, fats and greasesre detected in two effuent
samples. A chemical spill occurred on site on 10th June. The chemical spill procedure and spill kit was
used at thetime of the spill. The source of the spill was identified amchoved,and the affected

drains blocked. Fingal County Council antidfies Board wereontacted,and they visited the site.

According to a 20/04/2020 EPA site visit there was one-gampliance to the licensajo separate
composite sample onomogenous susample (of sufficient volume as advised) retainedsaa and
avalable for EPA use

4.4 Urban wastewater
4.4.1 Cert of Authorisation

Urban wastewater is not identified as a significant pressure by the EPA. Previous PAA investigation in
the Meath/Fingal have shown Cert of Authorisation (CoA) sites to be a relative unknown avith th
potential to be a significant contributor to stream nutrient loads. As such the CoA iiQh&A_020
(Batterstown ; TPEFF2300A0063SWO001) is considered to be potentially significant.

4.4.2 Stormwater Overflows

Stormwater overflows (SWOs) are described as rifgignt pressure in thd OLKA_030Analysis of

the temporal distribution of stream phosphate dlammoniumdoesnot support the assertion that
SWOs are significant, where peaks in stream concentration were correlated to low flow periods as
opposed to storrflow conditions.In addition, there are no S@# in the catchment area of the PAA

i.e. upstream of Mullhaddart Bridge; there are several SWOs iT @leKA_048ownstream of the

PAA and it is possible that there was some confusion as to the boundary offewring 2 cycle
characterisation.

Blockages of the sewer network near Mullhaddart bridge in 2017 resulted in surcharge of sewage
effluent from the manhole to the adjacent river; investigations found that a car tyre was the main

cause of the blockag@he overflow caused FA &K 1 Aff O0Bpnno F2NJ I LILINE E 2
of MullhaddartBridge.
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In 2018, Irish Water informed the EPA of a pollution incident in the River Tolka at Blanchardstown,
which resulted in a fish kill. A sewer line at Blancktoan became blocked, which caused raw sewage

to overflow from a manhole into a surrounding field and then into the River Tolka. The pollution
extended a number of kilometres downstream from the overflow point. The incident was caused by a
tree branch whih got stuck in the sewer line. Sewage debris, including rags and grease, built up
around the branch blocking the sewer and resulting in raw sewage discharging through the manhole

45 Domestic Wastewater

Septic tank systems are deemedignificantpressure in two of the PAA waterbodies; theINBOYNE
STREAM_014nd theTOLKA_010rable 4.1 provides a summary of the significant pressures identified
by the EPA Catchments unit, including previous investigations describing the potential impact of septic
tanks on both waterbodies.

Table 4.1Significant Pressure Information (from Eden WFD App)

Significant Pressure Information (from WFD App)

ID Category [Subcategory| Description

Meath CG the stream behind a row of houseg
has low DO. It was suspected that septic tan
] were directly or indirectly connected to the
Domestic Single Houg Stream. 201318 3rd Cycle Update: MealbC-
WBP0002197 | Waste Discharges | noted to have undertaken significant works
Water (Farmsand DWWTS) in this area in recent ye
A number of identified issues have been pas
onto LAWPRO

High PIP SW?, high LAM. Nutrients and
sediment are the main issues. It was noted t
cattle access appeared to lbausing

TOLKA 010 | WBP0002196 | Agriculture |Pasture sedimentation problems 20138 3rd cycle

(Meath E:C) update: sediment issue noted therefore char
impact to sediment from morphological
changes

Farm inspections found problefarmyards
(MHCC farms are close to sample site with 1
particular farm causing issugwas cross
reported and visited recently with
improvements noted) 20138 3rd cycle update
WBP0002195 Agriculture |Farmyards | improvement in Tot Amtherefore, organic
pollution impact removed. Meatl&C- noted
have unertaken significant works (Farms ang
DWWTS) in this area in recent years. A numl
of identified issues have been passed onto
LAWPRO.

Several farms identified with silage effluent
flowing directly into stream and othdarmyard

WBP0002200 Pasture issues. Tribs have high PIP-B\&nd LAM is alg
TOLKA 020 high. Heavy siltation also notedtattle access
(Meath CC) Agriculture may be an issue.

WBP0002917 Farmyards | Several farms identified with silage effluent

flowing directly into stream and othdarmyard
issues. Tribs have high PIP-B\@nd LAM is alg

high.
TOLKA_030 WBP0001269 Industry (Kepac Storm water overflows have been identified §
(Fingal CC) Clonee) the significant pressure impacting this water
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Significant Pressure Information (from WFD App)

Category

Subcategory

Description

body. Further investigation will be carried ou
to determine the extent of the impacts. 2013
18 3rd Cycle Update: EPA Licensed Facilitie]
assessment P still remais elevated (0.09mg/
in 2018).

DUNBOYNE
STREAM_010
(Meath CC)

WBP0002193

Agriculture

Farmyards

Farm inspections carried out and identified
number offarmyardswith housekeeping issue
These farmyards have ongoing follow ups
planned.

WBP0002194

Domestic
Wastewater

Single Hous
Discharges

Septic tank inspections carried out 2 years a(
and most failed, often directly discharging to
surface watersWhilst some improvements

were made in 2014, it is likely that there is a
a significant issue with septic tanks in the are

PINKEEN_010

WBP0002198

Agriculture

A large farm was found to have direct discharg
into the water body. It was also causing

Farmyards

siltation problems.

groundwater contamination from leaking dirty
water stores. Soils in the are wet. and feature |
PIP and LAM. There is also an issue with cattlg
access to watercourses with associated with

WBP0002199

Domestic
Waste
Water

Single Housg
Discharges

Septic tank issues based on poorly draining

Powerstown
(Dublin) 010
(Fingal CC)

WBP0001268

Agriculture

Pasture

Cattle poaching is an issue 2018 3rd Cycle
Update: PIP SW high throughout. Fing&lG
noted access by livestock to rivers/streams f
drinking waters has been noted as an issue,
amongst others. Therefore change from mor
impacts to sediment impactss identified by
HA Report.
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5 Interim story of the Upper Tolka PAA
The interim stories for each wateodyin the PAA are presented in sections 5.1 to 5.6. The sections

are arranged in upstream to downstream order, factoring in the confluence of the main Tolka
channel with inputting waterbodies.

5.1 Interim story of theTOLKA 010

x  Significant issuePhosphate, BOPammonium (pre 2016) & sediment
x EPA significant pressure8griculture & domestic wastewater
x  Significant pathwaysPoint source agriculture, diffuse agriculture and septic tanks (points)

 TheTOLKA_O1QE_EA 09T010300) waterbodyAs Riskand has beerassigned Moderate
WFD status (2015), based upon Moderate Invertebrate Status or Potential and Moderate
NI K2LIK2aLKIGS O2yRAGAZYA® . A2f23A0FE o6v0 a&ai
1971 to 2010 status fluctuated between Bad and Poor. Q statusflhetsiated between
Moderate and Poor since 2005, dropping from Moderate to Poor between 2016 and 2019. The
Br at Black Buthonitoring point is at the base of tiEOLKA_0l1®aterbody and is at the base
of a subcatchment which drains a main channel lengthapproximately 7kms. Phosphate
concentrations were consistently elevated with annual average values ranging from 0.056 to
0.16 mgP/L (> four times the EQSighest recorded stream phosphate concentration occurred
in response to stormflow conditions, t@ver persistently high stream phosphate
concentrations throughout all rainfall conditions indicates multiple and potentially continuous
phosphate sources (pressures).

1 The temporal distribution of stream phosphate in tTh®LKA_016losely mirrored (R0.7) the
temporal occurrence of phosphate in th®BUNBOYNE STREAM .0Glven that the
waterbodies are disconnected, it is likely that the pressures infBheKA 01Behave in the
same manner as those in tiBUNBOYNE STREAM_01€ may relate to the timing affect
of landuse pressures or the timing of effect of mobilisation processes e.g. responses to rainfall.
As with theDUNBOYNE STREAM ,at@e colour was positively correlated to phosphate in
the stream, both of which peaked during heavy rainfall.

1 Ammorium spot concentrations exceeded the 0.065 mgN/L 2080-2019) on 14 occasions;
10 occurred during the recharge period (@éar) with seven in November and three in
February. Although ammonium was higher in late Autumn/Winter, there was no obvious
correlation with rainfall. As such, suggesting a land use&tfge occurring during this period
may be causing concentration maximaOD concentrations frequently exceeded the 1.8mg/L
standard throughout the monitoring period, reflected of an organic source.

1 Based upon nutrient load apportionment analysis, using 2019 annual average phosphate
concentrations, a phosphate load reduction of approximately 497KgP/Yr is required to bring
stream concentrations in the waterbody below the 0.035mgP/L EQS. The conqegituahys
model and the EPA susceptibility/PIP maps indicates that a large proportion of the waterbody
falls within the highest risk category for diffuse P los§@myards with connectivity to the
stream may also result in both phosphate and BOD losshéostream. The Agricultural
Sustainability and Advice Programme (ASSAP) should emphasise pathway interception on
critical source areas and mobilisation control as the preferred mitigation strategy for diffuse
losses while focusing on farmyard issues antheativity to the stream to reduce point source
losses. Give that the land is not significantly sloped and very poorly drained, a high density of
drainage ditches is anticipated; measures should also focus on reducing drain pathway nutrient
losses to thetseam. Septic tank inspectiongere carried out in 2016 and most failed (Meath
CC), often directly discharging to surface waters. Whilst some improvements were made in
2014, it is likely that there is a still a significant issue with septic tanks in¢lae ar
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5.2 Interim story of theTOLKA_020

x  Significant issuePhosphate, BOD, ammonium (pre 2016) & siltation
x EPA significant pressure8griculture & domestic wastewater
x  Significant pathwaysPoint source agriculture & diffuse agriculture

1 TheTOLKA_02QE_EA09T010600) waterbody it Riskand has been assigned Poor WFD
status (201318), based upon Poor Invertebrate Status or Potential and Moderate
2NIK2LIK23aLIKIGS O2yRAGAZ2Yyad . A2f23A0Ff 6vo adl
fluctuated betweerModerate and Good sce 2002, with Moderate status up until 2007, Poor
status from 2010 to 2016, improvement again Moderate in 2019. Dheboyne Rd Br u/s
Cloneamonitoring pointis at the base of th@ OLKA_02@aterbody and is located on the main
Tolka channel, approximately 800m upstream of the confluence with tDENBOYNE
STREAM_010Phosphate concentrations were consistently elevated with annual average
values ranging from 0.03mgP/L (> double the EQS) to 0.14 mgP/L (four times the EQS).
Between 2015and 2017, stream phosphate concentrations increased dramatically from an
annual average concentration of 0.05 to 0.14mgP/L; concentrations in 2018 and 2019 dropped
thereafter, remaining well above the EQS (0.035mgP/L) and exceeding the 95% (0.14mgP/L).
Ammonium concentrations were consistently elevated with annual average values ranging
from 0.02 to 0.11 mgN/L (almost EQS). As with T@LKA 01@nd the DUNBOYNE
STREAM_0l8mmonium concentrations were significantly elevated-g646 but deceased
thereafter. BOD routinely exceeded the EQS throughout the monitoring period.

1 The temporal distribution of stream phosphate in tH®©LKA_02@nirrored (R: 0.66) the
temporal occurrence of phosphate in tHEOLKA_ 010 Unsurprisingly, the driver of stream
phosphatewas therefore similar to theTOLKA_0210highest recorded stream phosphate
concentration occurred in response to stormflow conditions, however persistently high stream
phosphate concentrations throughout adlinfall conditions indicates multiple and potentially
continuous phosphate sources (pressurdslie colour was positively correlated to phosphate
in the stream, both of which peaked during heavy rainfall.

1 Based upon nutrient load apportionment analysissing 2019 annual average phosphate
concentrations, a phosphate load reduction of approximately 1057KgP/Yr is required to bring
stream concentrations in th@ OLKA_02@vaterbody below the 0.035mgP/L EQS. If load
reductions required in headwatemT QLKA 0J0are achieved; it represents 45% of the total
required reduction in theTOLKA 020The conceptual pathways model and the EPA
susceptibility/PIP maps indicates that a large proportion of the waterbody falls within the
highest risk category for diffuse PsteesFarmyards with connectivity to the stream may also
result in both phosphate and BOD loss to the stream. The Agricultural Sustainability and Advice
Programme (ASSAP) should emphasise pathway interception on critical source areas and
mobilisation contol as the preferred mitigation strategy for diffuse losses while focusing on
farmyard issues and connectivity to the stream to reduce point source losses tGatghe
land is not significantly sloped and very poorly drained, a high density of draiitapegis
anticipated; measures should also focus on reducing drain pathway nutrient losses to the
stream. MeathCChave previously identified several farms with silage effluent flowing directly
into stream and otherfarmyard issues; this is reflected ithe periodically high BOD
concentrations measured at the monitoring point.
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5.3 Interim story of theDUNBOYNE STREAM_010

X

X

X

Significant issuePhosphate, ammonium (pre 2016) & BOD
Significant pressurefzarmyards & domestigvastewater
Additional deskstudy significant pressureBasture & diffuse near surface runoff/drains

The DUNBOYNE STREAM_QE) EA 09D040500) waterbodyAis Riskand has been assigned
Poor WFD status (2015), based upon Poor Invertebrate Status or Potential. BiolQjistatus
KFra 0SSy 0St2¢6 aD22Ré AAYOS MpTmMPdP CNRY MPTM
Status improved to Moderate in 2013 and 2016, falling again to Poor in 2019R{d$le Br
monitoring point is at the base of tHeUNBOYNE STREAM_@&Berbody and is located on the
YIAY OKIFIyySts |LIWNREAYLFGSt @& w1 Yrnin TakhJEham® | Y
(TOLKA_030Phosphate concentrations at the monitoring point were consistently elevated with
annual average values ranging from 0.066rhgP double the EQS) to 0.162 mgP/L (> four times
the EQS). Highest measured phosphate concentrate during/after heavy rainfall may indicate a
rainfall mobilised source. Persistently high background concentrations during relatively low
rainfall conditiongoupled with exacerbated peaks during wet weather imply a mixture of sources.
Truecolourshowed a positive linear relationship with stream phosphate; peaks in true colour also
occurred after heavy rainfall. Dissolved organic matter would typically isenefirst flush rainfall
events as surface runoff high in decaying vegetative matter is washed into waters; It is also a
potential indicator that slurry or wastewater is washing into the waterbody.

Ammonium spot concentrations were typically below the"9gercentile EQS of 0.14mgN/L,
however large peaks in concentration from 2@12015 drove the annual average concentrations
above the EQS (0.065M). A downward trend in annual average concentrations is apparent in
the data; based upon the EPA statistianalysis, the trend is not deemed significant. Anecdotally,

it appears that a pressure may have been mitigated post 2014 with annual average concentrations
remaining below the EQS up until 2019. BOD concentrations frequently exceeded the 1.8mg/L
standad throughout the monitoring period, reflected of an organic source.

Based upon nutrient load apportionment analysis, using 2019 annual average phosphate
concentrations, a phosphate load reduction of approximately 500KgP/Yr is required to bring
stream comentrations in the waterbody below the 0.035mgP/L EQS. The conceptual pathways
model and the EPA susceptibility/PIP maps indicates that a large proportion of the waterbody falls
within the highest risk category for diffuse P losdearmyards with connedfity to the stream

may also result in both phosphate and BOD loss to the stream. The Agricultural Sustainability and
Advice Programme (ASSAP) should emphasise pathway interception on critical source areas and
mobilisation control as the preferred mitigatiostrategy for diffuse losses while focusing on
farmyard issues and connectivity to the stream to reduce point source losses.tGatehe land

is not significantly sloped and very poorly drained, a high density of drainage ditches is anticipated;
measues should also focus on reducing drain pathway nutrient losses to the stream. Septic tank
inspectionswere carried out in 2016 and most failed (Meath CC), often directly discharging to
surface waters. Whilst some improvements were made in 2014, it iy likat there is a still a
significant issue with septic tanks in the area.
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5.4 Interim story of thePINKEEN_010

x  Significant issuePhosphate, ammoniungless soX nitrate (2019)
x EPA significant pressure8griculture & domestic wastewater
x  Significant pathwaysFarmyards and septic tanks (points)

1 Some confusion exists over the location of tRENKEEN_Olfhonitoring point and the
Powerstown (Dublin)_0lénonitoring point; both are labelled as thHgr SE of Posvstown
House According to the EPAthere wasl/is an issue at this monitoring pdjrit was originally
coded to be RS09P020700 in the PINKEEN_010 waterbody, however it was later noted that it
was actually in Powerstown (Dublin) 010 and so a new statiecnra@oded as RS09P210700
and the historic biology moved to this new monitoring pagisb from a biology perspective,
what is in theWFDApp for Powerstown (Dublin) 010 is correct but the status for PINKEEN is
incorrectc it should be unassigneétor the noment therefore it is assumed that biological
status and water chemistry data for theINKEEN_Ol@re in fact for thePowerstown
(Dublin)_010

1 Fingal County Council have a supplementary water chemistry monitoring point Galleal
River Pinkeen Meatbn the PINKEEN_Oldtated at the base of the WFD saatchment area.
Annual average phosphate concentrations at the monitoring point ranged from 0.1 to
0.19mgP/L, the latter (from 2015) was over five times the EQS. Despite falling in 2019, the
phosphate concentrations on thePINKEEN_O1@re the highest of all the Upper Tolka
waterbodies; this affects both ecology on the Pinkeen river itself, but also represents a
significant phosphate load discharging to th&@0OLKA_030waterbody. Phosphate
concentrationswere high during all weather conditions but peaked during dry periods,
suggesting a lack of stream dilutidPhosphate was positively correlated tec&@i, chemical
oxygen demand, ammonium and temperature. Although the correlations were weak, there
appeargo be a level of cavariation in the data indicative again of a point source.

9 Based upon nutrient load apportionment analysis, using 2019 annual average phosphate
concentrations, a phosphate load reduction of approximately 565KgP/Yr is requiketh¢p
stream concentrations in the waterbody below the 0.035mgBQS. The conceptual
pathways model and the EPA susceptibility/PIP maps indicateapipadximately 50%f the
waterbody falls within the highest risk category for diffuse P los§esmyard with
connectivity to the stream may also result in both phosphate loss to the stream. The
Agricultural Sustainability and Advice Programme (ASSAP) should emphasise pathway
interception on critical source areas and mobilisation control as the preferrdigjation
strategy for diffuse losses while focusing on farmyard issues and connectivity to the stream to
reduce point source losseéccording to FingaCC A large farm was found to have direct
discharges into the water bogit was also causing groundveatcontamination from leaking
dirty water storeslssueswith cattle access to watercoursasdassociatediltation problems
and septic tanks are also highlighted as significant pressures.
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5.5 Interim story of thePowerstown (Dublin) 010

x  Signifcant issuePhosphate, ammonium
x EPA significant pressure8griculture & domestic wastewater
x  Significant pathwaysFarmyards and septic tanks (points)

1 ThePowerstown (Dublin) 010E_EA 09D040500) waterbodyAisRiskand hasbelow Good
status since monitoring commenced 1996 Q status has ranged from Bad to Moderate.
Typically, the waterbody has Poor status, as has been the case for the last dEcadgr. SE
of Powerstown House monitoring point is at the base of #awersbwn (Dublin)_010
waterbody, which discharges into the main Tolka channel approximately 150m upstream of
the TOLKA 03fhonitoring point. Phosphate concentrations were consistently elevated with
annual average values ranging from 0.03mgP/L (> double thet&Q3% mgP/L (four times
the EQS). Between 2015 and 2018, stream phosphate concentrations increased dramatically
from an annual average concentration of 0.05 to 0.19mgP/L; concentrations in 2019 dropped
thereafter, remaining well above the EQS (0.035fmyMut below the 95%EQS Annual
average ammonium concentrations have fluctuated above and below the EQS (0.065mgN/L).
In general, high BOD stream concentrations resulted in higher ammonium, indicating a
comparable source, potentially high in orgaluad.

1 Based upon nutrient load apportionment analysis, using 2019 annual average phosphate
concentrations, a phosphate load reduction of approximafe® KgP/Yr is required to bring
stream concentrations in th&owerstown (Dublin)_Ol@vaterbody below the 0.85mgP/L
EQS.

9 The conceptual pathways model and the EPA susceptibility/PIP maps indicates that
approximately 50%f the waterbody falls within the highest risk category for diffuse P losses.
Farmyards with connectivity to the stream may also result in lghtbsphate loss to the
stream. The Agricultural Sustainability and Advice Programme (ASSAP) should emphasise
pathway interception on critical source areas and mobilisation control as the preferred
mitigation strategy for diffuse losses while focusing amiigard issues and connectivity to the
stream to reduce point source losses. Significant areas of tillage, housing estates and industry
border the stream; these pathways may representignificantcontribution to the stream
nutrient and BOD load.
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5.6 Interim story of theTOLKA_030

x  Significant issuePhosphate, BOD, ammonium
x EPA significant pressureirban pressures
x  Significant pathwaysPoint sources

1 TheTOLKA 03QE_EA 09T0108p@vaterbody isAt Riskand has been assigned Poor WFD
status (201318), based upon Poor Invertebrate Status or Potential and Moderate
orthophosphate conditions. Biological (Q) status has baedPook & A yIOdBoppingto
Bad Q status in 2016; Q status has recovered to Folater years up to 2019. The drop to
Bad status in 2016 was not caused by an upstream waterbody impact as the Q status of each
of the inputting waterbodies either improved or remained stable during the corresponding
period; the determining pressure tinefore can be narrowed down to the smaller catchment
area of theTOLKA_03®@aterbody.

1 TheMulhuddartBrmonitoring pointis at the base of th&# OLKA_03®aterbody and is located
on the main Tolka channel, approximately 4kms downstream off@eKA_02@nonitoring
point. TheMulhuddart Br acts as an end receptor for all of the incoming -sabichments
including the Tolka river headwaters and the tributari@®@UNBOYNE STREAM 010
PINKEEN_018nd Powerstown (Dublin) 010 Typically, there is a substantial increase in
stream phosphate concentrations between thOLKA 028ndTOLKA _03Monitoring points
indicative of a substantial phosphate load contributionnfrogncoming waterbodiesStream
phosphate concentrations were consistently elevated with annual average values ranging from
0.03mgP/L (> double the EQS) to 0.14 mgP/L (four times the E&Bam ammonium
concentrations were consistently elevated with aahaverage values ranging from 0.07mgN/L
to 0.18 mgN/L. while BOD frequently exceeded the 2.6mg/L EQS. Both phosphate and
ammonium appearedo be higher during dry conditions suggesting limited dilution capacity
for point sources.

1 Based upon nutrient loa@dpportionment analysis, using 2019 annual average phosphate
concentrations, a phosphate load reduction of approximagd93KgP/Yr is required to bring
stream concentrations in thef OLKA_03@vaterbody below the 0.035mgP/L EQS.tHé
required load redudbns described for each of the incoming waterbodies are achieved, it
would represent 89% of the required phosphate load reduction inft@& KA 030

9 Although not cited as a significant pressure, meetings held with Fingal County Council suggest
that diffuse urban ruroff including misconnections from businesses are a likely significant
issue in theTOLKA _030The waterbody is heavily urbanised to theig including the towns
of Mullhaddart and Clonee. Meath CC have described a lack of baseflow to the stream and
resultant low summer flowd=ollowing several high profile issues from the Kepac Clonee facility
and Irish Water in recent years, wastewaterdandustry are also both considered potentially
significant pressures.
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6 Potential mitigation measures

6.1 Agriculture

With the exception of thefOLKA_030agriculture is cited as a significant pressure in all of the PAA
waterbodies The desktop assessment has demonstrated thladsphateand to a lesser extent
ammonium and BOIdss to waterbodiearethe significant agricultural isss@ the PAANote nitrate

also an issue ilPINKEEN_018nd Powerstown (Dublin) Ol®vaterbodies.Tabk 6.1 provides a
summary of potential agricultural measures for preventionpreventing phosphate and ammonium
loss, broken down in pathway interception, mobilisation control and source control categories.

In the TOLKA_01,0rOLKA_02@nd DUNBOYNE STREAMIO where the catchment has a steeper
gradient, coupled with high R® susceptibility, ASSAP should emphasise pathway interception and
mobilisation control as the preferrediffuse P losgnitigation strategy.Farmyard issues, stream
connectivity and drimage will also need to be targeted.

In the Powerstown_10 and®INKEEN_0Ol®asedupon the conceptual understanding and water
guality analysis, mitigation should focus darmyard/farm roadway/farm drain connectivity to
watercourses, with appropriate sowwcmobilisation and pathway control measur&surce measures
will also be needed to tackle nitrate leaching from the vaedlined sections of each sudatchment.

Table6.1: Summary of potential agricultural measures for prevention offP&dd NH* loss.

Pathway
Interception Source Control Mobilisation Control
Management of
Critical Source

I NBI & 6/ {|Informing and educating farmers | Avoid application at high risk times

Riparian Buffers | Implementation of Nutrient Avoid application at high risk places
Fenced/Unfenced | Management Plan o/ {!' Qav

In field grass Adopt latest manure application
buffers Fertiliser Application limits techniques

Establish field

boundaries & Precision application of nutrients at
hedges No P on index 4 correct rate

Woodland planting| b2 t 2y &Sy aaA A {Change from slurry to solid manure
Suitable gateway | Test peat soil for Organic Matter

location (OM) Winter ¢ plant cover or catch crops
Alleviate

compacted areas ir| Prevent tramline rutting and

fields Prudent P usen Peat soils compaction

Improved farm
road/tracks design | Precision application of nutrients a

and location correct rate Adopt spring cultivation
Establish/preserve

wetlands Nutrient mining Appropriate reseedingnanagement
Constructed

Wetlands Liming Crop type

Run off attenuation

features Precision placement of fertilisers | Adopt min till
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Pathway
Interception Source Control Mobilisation Control

Ditch/drain

maintenance and
management Use of straight fertilisers Adopt contour ploughing
Ditch/drain
blocking Calibrated spreading equipment | Leave rough seedbeds

Attenuate drainage
stone filled (to
surface) field draing Change to feed/diet Maintain/improve soil structure

Allow grassed
waterways and

vegetated ditches | Reduce Stocking Rate (SR) Use ofamendments

Allow field

drainage system to Appropriate use of
deteriorate Destock/reduce stock for Winter | feeders/troughs/outwintering

Reduced field
drainage and

backfill Intensification(land use conversion

amendment from tillage) Prevent livestock access to waters
Intake wells on Improved management of collectio| Improved farm road/tracks design
subsurface drains | and storage of farm wastes and location

Farm Drainage Additional storage for farm wastes

Plans required

Large woody debris

for detention Separation of clean, grey, soiled

ponds and dirty water in farmyard

Off line bunds/in
stream diversion
structures Soil management plan

Prevent livestock
access tavaters

6.2 Point sources

LAWPRO will engage with relevant agencieshammdeownersto mitigate the impact of point

sourcesound entering the river PAAs.

7. Workplan

Given the scale of the nutrient issue (particularly phosphate) in the PAA and the scale of the PAA itself
(>125kms of stream channel), prior to entering into detailed catchment assessment, it is necessary to
refine the areas of worst impactin order b formulate an effective workplan, the Upper Tolka sub
catchments have been split up into tributaries. Figaue provides an OSI map with the location and
name of each PAA tributaries. As a first step in the workplan, a large scale water chemistry and
streamflow analysis , incorporating each of the tributaries is required; this will be used-tisdé

the PAA into nutrient loss zones, from which more targeted fieldwork can be desigradae 7.1
provides a high level work plan, specific to EB#oas.
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Table7.1: Summary of EPAction and LAWPRO workplan

Upper Tolka Identifier Respo'nsn'ale EPA ActiorDescription LAWPRO workplan
Organisation
1 DUNBOYNE STREAM_Xl@endritic (29kms of channel length). Fg
Continue with septic tank and agriculturd ~main channel tributaries?olleban TCushinstown TN, Cushinstown
inspections to identify those causing & Collierstowr(see Figure'.1).
problems. There are farms impacting 9 Focused water chemistry and flow round to do P load apportionmm

DUNBQOY IA7 Multiple Local Authority | water quality in the headwaters. 14 out d for mainDUNBOYNE STREAM_@iénnel and tribs.

IE_EA_09 NE Sources in Waters 15 Septic tank inspections failed in past | 1 Septic risk (SANICOSE) and estimated P load to be incorporai
D040500 | STREAM Multiple Areas Programme years as they were feeding inttraam loadings work.

_010 (LAWPRO) with pipes to drain. Work is ongoing to | 1 LCA to focus on SSIS along worst affected P load reaches.
update treatment units and some 1 Streamwalks to focus on identification of defective septic tan
percolation areas put in 2014. 1A7 like systems, farmyards & drain connectivity to stre&nCSA identificatior]
below. Problem farmyardsongoing for winter P loss (note winter fieldwork pathway identificati
follow ups required).

Continue with septic tank and agriculturg 1 Only one relatively large main channel tributafiayne 9 on the
inspections to identify those causing PINKEEN_010
problems. 1 Siltation mentioned and caused by cattle access, however 50% of
Local Authority | Siltation is a problem. Keypac farm for catchment is tillage on wet soils; loss from tillage more likely t
. y o
IE EA 09 PINKEEN IA7 Multlple Waters b_eef. Cattle are kept inside most of the cattle access. - _ _
P020500 | 010 Sources In Programme time. There is large ammonia and P issu| 1 LCA to focus on classifying P and sediment sources, with focus on

- Multiple Areas (LAWPRO) from pipes but improvements have taker|  sources and farmyards for PN
place. There is an issue with groundwatg Y Significant increase imitrate concentrations ir2019; investigate soile(
contamination underneath from stored water GW source vs. diffuse loss from well drained parts of the
water seeping out. This is a small catchment.
catchment with wet heavy soils.

9 Query Fingal CC about previous dbslsed assessments.
9 Two tribs:Kilmartin T& Macetown T
1 Significant areas of tillage, housstates and industry border the
IA2 Point LocalAuthority stream, with very high phosphat&SIS will be attempted but WQ is
POWERS| Source Desk | Waters To review and assess information too Poor to narrow down, water chemistry, nutrient loads and pipe
IE_EA 09 TOWN Based Programme available for previous investigative loading will be used to compare diffuse vs. point source pressureg
P210700 | 09 010 | Assessment | (LAWPRO) assessments. Sediment also a poterai issue from tillage.
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Local Authority

@

Upper Tolka Identifier Respo_nsn_ale EPA ActiorDescription LAWPRO workplan
Organisation
Continue with septic tank and agriculturg 1 One relatively large main channel tributafgathbeggan') on
inspections to identify those causing the TOLKA_010 Nutrient Load apportionment to assig
problems. significance.
1 particular farm is bad and causing issu 1 Query MeathCCabout the status of previous assessments
cross reported and now identified a sept whether revisits by ASSAP are required. Information
tank issue cleaned up. Stream low DO regulatory action will be needed for ASSAP.
IE EA 09 TOLKA 0 (70% saturation) and issue is from hedhi 1 Targeted upstream vs. downstream analysis of septic tg
T010300 | 10 - a group of houses and septic tank issueg clusters based upon phosphate load appimmment and
suspectedAlso,conductivity probes were SANICOSE model.
used as part of IA in this water body and 1 Fieldwork to focus on point sources and diffuse losses from
found issues at the farms that had issue soilsMdrains
Local Authority | before. Huge problems witfarmyards-
IA7 Multiple Waters IA7 is already ongoing. Already doing
Sources in Programme compliance, 2016 cross reporting alread
Multiple Areas| (LAWPRO) occurring. Heavy siltation is an issue.
Continue with septic tank and agriculturg 1 Four relatively large tributariesNewtown T,Beggestown [T
inspections to identify those causing Curraghtown BndWoodland ) coming into the channel. P log
problems. apportionment to establish which tribs dominate the load.
Investigative assessments ongoing. Datg 1 Agriculture is main issue ufs6-7 farms with silage effluen
does not indicate that WWTP is causing flowing directly into river, farm yards are an issivaluate the
issue. Dunboyne is the urban area but location of these farmwvith respect to P loading.
there are significant pressures also u/s g  Query MeathCCabout the status of previous assessments
IE_EA 09 TOLKA 0 Dunboyne town but there are whether revisits by ASSAP are required. Information
T010600 | 20 misconnections in Dunboyne (FOG). regulatory action will be needed for ASSAP.
Agriculture is main issue uf$-7 farms 1 Targeted upstream vs. downstream analysis of septic {
with silage effluent flowing directly into clusters basd upon phosphate load apportionment ar
river, farmyardsare an issue. SANICOSE model.
Local Authority 1 Fieldwork to focus on point sources and diffuse losses from
IA7 Multiple | Waters soils/drains.
Sources in Programme 1 Review MeathCCdata on Batterstown CoA.
Multiple Areas| (LAWPRO)
IA2 Point LocalAuthority | Fingal CC have further data available an| No action required by LAWPRO on Kepac;
Source Desk | Waters will review as appropriate and assess an Two main channel tribsCastleheaney & Bracetown 7. Fieldwork to
IE_EA_09 TOLKA_0Q| Based Programme impacts from Kepak (Clonee) facility. focus on load apportionment and urban point source assessment
T010800 | 30 Assessment | (LAWPRO)
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Figure7.1: Breakdown and labelling system of potentially significant main channel tributadies. h NRy I y OS { diphid Ggervéd NBdnteyidRner:! f €
2020/0Si_NMA._07
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8. Communications

Community information meeting held on tH#6/11/2019 in theGrasshopper InrClonee,County
Meath. Number of attendees excluding LAWPRO and ASSAP representafvesttehdee:
expressed a particular concern about the impact of urban wastewater on fish.

6.3 Supplementary communications

ASSAP held a farmers meeting held ori8ta February 202th the Grasshoppemnh, Clonee.

AppendixA
Maps

Map 1 OSI map adPAA
Map 2 Rock unit map
Map 3. Aquifer type map

Map 4: Groundwater vulnerability map

= =2 =2 = =

Map 5. Wet/dry (soil drainage capacity) map
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