Local Authority #
litlesnbFmaAvre

UJLILUOIT D gy
**" <t Programme

vibrant ¢ ities | catchment | healthy waters

AFAO135MOYNALTY PAA
DESKSTUDASSESMENT _
FO1

LAWPRO (M & E REGION)
Copyright ©OLAWPRO, 1/1/2P0
This Report cannot be reproduced without the prior written consent of LAWPRO.



Local Authority~

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 fasrldssnage 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.

Moynalty Priority Area for ActionNon-technical summary

Below, we summarise the desk study findirigs the Moynalty Priority Area for Action (PAA), Co.
Meath. Deslstudy 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 January 2020) to identify the issued 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 community information meeting in the
Steam Threshing Museum, Moynalty on the 12th February, 2019
In our deskstudies, we examine a number of things:
1 Qualitychow the water quality has changed since 2007.
1 Importancefor 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 aivitychere 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 fibltked assessments or local catchment
assessments (IX8). The accompanying LCA report contains the modbwlate 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 an of land around a river, lake, or other body of water. Rainwater that falls in the
catchment flows to the river, lake, or coastlifrRainwater that falls within a catchment eventually
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flows into rivers, lakes, or directly into estuaries or coastal wabeirsging with it any contaminants
that may be in the landscape.

The Moynalty Priority Area for Action (PAA) is located in nadt County Meath, approximately
SAIKEG 1YQa y2NIK 2F YStfazr ySIN GKS 062 NRSIWI 640K
161knt and includes the towns of Moynalty and Mullagh. Within the PAA, there are two rivers: the
Borora or Moynalty River and the Mullagh River along with several large tributaries.

The PAA is bordered to the north by the Kilmainham Dee PAA, which is considered in a separate report
(link to Kilmainham Dee). All of the area within the Moynalty PAA is a Protected Drinking Water Area,
while a section of the main Borora channel overlagglg with the Killyconny Bog (Cloghbally) Special

Area of Conservation (SAC). The Borora River is tributary of the Blackwater Kells River. The Blackwater
Kells flows into to the Boyne River, which is both a Salmonid river and a Nutrient SensitivehArea. T
Boyne river discharges the Boyne Estuary.The majority of the Moynalty PAA is made up of agricultural
land with the bulk of that land occupied by permanent pasture; both dairy and dry stock enterprises.

The total land area included in the PAA is baseohujne combined catchment areas of each of the
NADSNERD® ! NAGSNRA OF 6OKYSYyid Aa RSNAGSR FTNBY (KS
onto that catchment area flows into one river. 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.

The Brora river rises south of Bailiborough Co Cavan and flows in sagterly direction, through
Moynalty, eventually entering the Blackwater Kells river south of Fyanstown. The headwaters of the
river are not included in the PAA, as currently the river Gasd water quality along those sections.
The PAA boundary, and the area in which LAWPRO will focus their attention begins north of
Lenenavragh Lough.

In the Moynalty PAA, there are eight river waterbodies

T MOYNALTY_02€includes Lenenavragh Lough andesds past Skearke bridge, as far as
Annesbrook Bridge,

T MOYNALTY_030ncludes the townlands of Feagh, Druminiskin and Drilalagh. The bulk of the
waterbody is a large tributary, which enters the Borora from the nadist near Rosehill
bridge.

1 MULLAGH LGRH STREAM_0%Che Mullagh river flows from the Mullagh Lough, through
the town of Mullagh and enters the Borora south of Rosehill bridge.

1 MOYNALTY_040the MOYNALTY_040 includes the town of Moynalty, extending as far as
Mahonstown.

T MOYNALTY_050Thebulk of the MOYNALTY_050 is made up of a tributary which extends up
as far as Walterstown and Rathbane. The main channel in this section is between Mahonstown
and Carlanstown.
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1 MOYNALTY_O6ihcludes the main channel from Carlanstown to Fyanstown, inadutivo
tributaries, the REASK_10 and the AGHNADENE OR HERMITAGE_010, both of which connect
to the Borora midway through the waterbody.

Catchment Description

Each of the rivers in the Moynalty PAA is a valuable asset to the community. For examplaptiae Bo
main channel is a salmonid river, used by anglers throughout the area. Currently the rivers are not
reaching their potential to provide a diverse habit for animals, insects, fish and plants.

The geology, soil type and topography within a catchmenéieines how water moves. the In the
Moynalty PAA, the north of the catchment has poorly draining soils on comparatively steep slopes.
South of Skearke bridge, the soil type becomes more well drained, while the slope of the catchment
is more gentle. On #h poorly draining soils in the PAA, water cannot easily soak into the ground and
collects. On the wellirained soils in the PAA, water is able to soak into the ground. From there it
travels vertically into the underlying bedrock. The water then moves tatddly through the bedrock

and flows upward into the streams in the PAA. The majority of the land in the PAA is agricultural with
a mix of both dairy and dry stock enterprises. The largest urban areas in the PAA are Moynalty village,
Mullagh village and &lanstown village.

Water Quality History in theMoynalty PAA

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

High Good Bad

The Environmental Protection Agency assign status at (approximatebar 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 overakdith of the river, for example the ecology
recorded in river habitats, the physiahemical condition of the river (oxygen levels, nutrient
concentrations, indicators of organic and chemical pollution etc) and also the physical condition of the
river bedand bank or lake shore.

In the Moynalty PAA, all of the river waterbodies on the main Borora channel have been characterised.

The REASK_010 and the AGHNADENE OR HERMITAGE_010 waterbodies have not yet been classified
and will receive further attention irthe third River Basin Management Plan. The results for the
classified waterbodies are shown the table below. The waterbodies are organised in order of
upstream to downstream.
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Waterbody

20102015
Status

Our findings

MOYNALTY_020

The Moderate ecological status in 202015 is as ¢
result of Moderate Invertebrate  Status
Invertebrates are insect species and include may
stonefly, caddisfly and various worms and bivaly
They are food for fish and aquatic birds and are
for healthy rivers. Status in the MOYNALTY_020
last Good in 1984.Since then, it has fluctua
between Poor and Moderate.

Our investigation revealed that nutrient levels at tf
location on the river are unlikely to have resulted
Poor status.

This part of the river is part of the Boyne Arteri
Drainage Scheme. This may have result
modification to the natural profile of the river.

MULLAGH
STREAM_010

LOUG

The Moderate ecological status in 202015 is as ¢
result of Moderate Invertebrate Status. Sin
monitoring began in 1978, the river has ney
achieved Good ecological status.

Our investigation revealed that nutrient levels, a
in particular phosphateat this location are a likel
contributing factor to status.

MOYNALTY_030

The Poor ecological status in 262015 is as a resu
of Poor Invertebrate Status. Nutrient levels at ti
section of the stream in 2015 were comparative
low, however there have been notable peaks
concentration in the past three years. There is
industrial pressure upstream of where ecologi
status is measured.

The waterbody is on the Boyne Arterial Draing
Scheme, which may have resulted in modification
the natural profile of the river.

MOYNALTY_040

The Poor ecological status20102015 is as a resu
of Poor Invertebrate Status. This section of the ri
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Waterbody

MOYNALTY_050

MOYNALTY_050

Sources of Pollution

20102015
Status

Our findings

last achieved Good status 43 years ago. Since th
has fluctuated between Moderate and Pog
Nutrient levels, particularly phosphate, at th
section of the stream were coissently above
acceptable levels in 2015.

The waterbody is on the Boyne Arterial Draing
Scheme, which may have resulted in modification
the natural profile of the river.

The Poor ecological status in 262015 is as a resu
of Poor Invertebrate Status. This section of the ri
last achieved Good status in 2009. Since then it
fluctuated between Moderate and Poor. Nutrie
levels, particularly phosphate, at this section of
stream were consistently above acceptable level
2015.

The waterbody is on the Boyne Arterial Draing
Scheme, which may have resulted in modification
the natural profile of the river.

The Poor ecological status in 262015 is as a resu
of Poor Invertebrate Status. Thiscsen of the river
last achieved Good status in 2009. Since then it
fluctuated between Moderate and Poor. T
fluctuations in ecological status on this section of {
stream closely mirror that of the MOYNALTY_(
upstream. Nutrient levels typically deease along
this section compared to upstream, suggesting t
nutrient source is upstream of the waterbody.

The waterbody is on the Boyne Arterial Draing
Scheme, which may have resulted in modification
the natural profile of the river.

Pollutants find their way to rivers by a number of paths:
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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, particulddging 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
6§22 YdzOK FSNIAfAASNI A& | tdhdf th &Borblih2 nufrigny(®E 2 NJ &
temperatures too cold, incorrect soil pH etc) and is common in-diéning/ light soils.

The Borora main channel (MOYNALTY_020M0YNALTY60)

In the headwaters of the Bororalong the MOYNALTY_020 and MOYNALTY_030 waterbodies, the
stream measured phosphate levels in the stream were below what we could consider to be damaging
to the ecology. Both waterbodies are on the Boyne Arterial Drainage Scheme, which may have resulted
in modifications to the natural profile of the river. This can remove the natural habitat of sensitive
fauna and alter the natural course of the river. Altering the natural course of a river results in river
bank erosion, destabilisation and the loss akfsediment to the river. Licensed facility PO®2@6is

located on the MOYNALTY_030. The Environmental Protection Agency (EPA) have highlighted this as
a significant pressure on the river. LAWPRO will investigate further during field studies of the
catchment.

Along the Borora main channel excessive amounts of nutrients in the downstream reaches (Moynalty
Village onwards) stream have contributed to the Poor ecological status seen in the MOYMALTY _
050 and060. In rivers, nitrogen and phosphorus loss oasult in excessive plant and algal growth.
This reduces the amount of oxygen in the river and suffocates sensitive fauna. In the Borora river, the
nutrient phosphate is the main concern.

Although phosphate concentrations in the headwaters are not tyjyicabove what we would
consider damaging levels, the phosphate lost from these areas is transported downstream. The
combined downstream effect of nutrient loss from the headwaters of the river, coupled with the
nutrient input of the Mullagh stream and adithnal point sources (farmyards, urban pressures) has
resulted in high phosphate concentrations in the lower reaches of the river (MOYNALTY_40 to
MOYNALTY_60).

The dominant lanetover in the Moynalty PAA is agriculture. On poorly draining soils, raineateot

soak into the ground and accumulates. When this occurs on sloped land, overland flow of water
occurs. When this overland flow gets focused through specific pathways over the land, it can enter
the river at distinct points along the landscape.Hése focused points coincide with a phosphate
source, we refer to it as a critical source area. 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 resource
on blocking or preventing these phosphate rich pathways from the headwaters reaching the stream
will be a focus of our efforts to improve river water quality.

Vi
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A wastewater treatment plant (D02521) is located on the MULLAGH LOUGH STREAM_010. Analysis
of water chemistry upstream and downstream of the plant indicates that the facility is have a
significant negative impact on water quality. The main issues identified are increases in stream
phosphate and biological oxygen demand (BOD) downstream of thiewater treatment plant. The

impact of excess stream phosphate has been described in Table 1. BOD refers to the loss of organic
material to a stream. This acts as a food source for the bacteria in the stream which use up the streams
oxygen to grow. In dotnso the oxygen levels in the stream decreases and suffocates sensitive fauna.
Downstream of where the MULLAGH LOUGH STREAM_010 meets the Borora channel, stream
phosphate concentrations are typically above acceptable limits, particularly in the MOYNBahd_4

the MOYNALTY_050. As the land is well drained along these sections, overland flow losses of
phosphate via critical sources areas are unlikely. Instead, the increase in stream phosphate is most
likely related to point sources. As the bulk of each wiadely is agricultural, farmyard point sources,
connected to the river may be an issue.

Wastewater treatment facility D0488L1 is located at the top of the MOYNALTY_060 (near the
town of Carlanstown). Based upon information from the EPA, upstream and tieams

water chemistry was analysed during the desk study. Results indicate that the plant may have
impacted on river ecology in the past, but based upon improvements to the facility, it is no
longer a significant issue.

A summary of ecological statusggsures, and significance in thloynalty PAA is shown in the table
below.

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

Deskstudy Desk Study Review Focus Are
EPA Characterisation = Characterisation (2019)

Ecological Status

WB Code WB name Risk D S
2007 | 2010 2010 Significant Pressure  Significant Issue

2009 2012 2015 (2019)

Hydromorpholo
AGHNANEANE y P 9y

IE_EA_07A200940 or_HERMITAGE__Ol Review (Channelizatiop

Limited data available. LCA to establish issues.

Agriculture Hydromorphology | Area is losing nutrients but the
effect is occurring downstream.,
LCA to look at impact of
drainage works.

Hydromorphology

IE_EA_07M030100] MOYNALTY_020 At risk L
- - - (Channelizatiop

Hydromorphology Nutrients LCA to focus on the impact of
(Channelizatiop industry and nutrient loss
IPC pathways from agriculture

IE_EA_07M030300] MOYNALTY_030 At risk

Agriculture Pasturg

Agriculture(Farmyard¥
Agriculture Nutrients LCA to focus othe impact of
IE_EA_07M030700| MOYNALTY 040  [WARIE" Industry industry and nutrient loss
pathways from agriculture.
Agriculture Nutrients LCA to focus on the impact of
: Industry industry and nutrie_nt loss
IE_EA_07M030800] MOYNALTY_050 At risk Hydromorphology pathways from agncu]ture.

(Channelizatiop

Agriculture Hydromorphology LCA to focus on drainage work

IE_EA_07M030900] MOYNALTY_060 At risk

Industry

viii



Local Authority #
tl~nkFAaAre

W CILOIT O
"« Programme

vibrant communities | caichment assessment | healthy waters

Ecological Status

2007
2009

2010
2012

2010
2015

MULLAGH LOUGH

IE_EA_07MO60400| oren i 010

At risk

IE_EA_07R320900| REASK_010

Review

Deskstudy
EPA Characterisation| Characterisation
Significant Pressure  Significant Issue
(2019)

Urban Wastewater
(Carlanstown

Hydromorphology
(Channelizatiop

Desk Study Review Focus Are
(2019)

Desk assessment shows that
Carlanstown WWTP is no longg
a problem due to upgrade
works.

Urban wastewater Nutrients

(Mullagh WWTP)

LCA to focus on the WWTP, by
also look upstream where
chemistry shows additional
pressures.

Hydromorphology
(Channelizatiop

Agriculture

Limited data available. LCA to establish issues.
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Next Steps

Community Engagement Meeting

We held a community information meeting in the Steam Threshing Museum, Moynalty on the
12th February, 2019 to tell the public about our work and to hear about water quality concerns
from people living in the area. The attendees raised concerns about the impact of industry on
water quality and shared the concern of LAWPRO that the river was not as good as it could
be.

CINYSNBRQ aSSiGAy3

Agricultural Sustainability Support and Advice advisors from Teagasc and the Lakeland, and
Glanbia Co-Ops held an information meeting for farmers within the PAA on the 16th April
2019. During this meeting, the advisors gave details of the supports available for farmers in
this catchment.

Local Catchment Assessment

The desk study 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, point
sources such as waste water and industry and characterising the impact of drainage on the
river. It is anticipated that LCA will commence in Summer 2019. This will include biological
assessments using the Small Streams Impact Score (macroinvertebrates, macroalgae and
macrophytes) plus water quality probes to record dissolved oxygen, stream conductivity,
temperature and pH.

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.

For each of the wastewater and industrial pressures outlined above, we will carry out upstream
and downstream assessments to determine impact.

Based upon the results of the scientific methods outlined above, we will carry out focused
stream walk on the worst affected sections of main channel and incoming tributaries.

If agricultural activity is confirmed as a source of pollution, LAWPRO will communicate the
LCA findings to the ASSAP advisor for the area who will work closely with farmers providing
them with a free and confidential advice to address the activity.

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

The Moyralty Priority Area for ActionRAA comprises a total catchment area of 160kand includes eight
waterbodies. Five waterbodies (MOYNALI2) to MOYNALTWY60) are part of the Moynalty river (locally
referred to as the Borora). The MULLAGH LOUGH STREAM_10 enters the MOO39AIoMNstream of the
Mullagh Br (Br d/s Rosehill Brponitoring point, while two unassigned waterbodies (REASK 010 &
AGHNANEANE_or HERMITAGE) Gdrfiter the main Moynalty channel between MOYNAIOBY and
MOYNALTY060. The upper reaches of the Moynalty river (MOYNADZY, 030 and 040) and the MULLAGH
LOUGH STREABLO have Poor biological status (262318). The lower reaches of the river (MOYNADSY _
and MOYNALTWY60) have Moderate biological status (202318), while both the REASK 010 &
AGHNANEANE_or HERMITAGEaf4 dinassigned.

On an PAA scalphosphate ando a lesser extent ammonium are significant issues. The key findings of the desk
study, related to nutrient lossesare as follows:

I Based upon 2018 annuaverage phosphate concentrations,phosphate load reduction of 1148kgP/yr is
required upstream of theCarlanstown BI(MOYNALTY50) monitoring poing this represents thdoad
reduction required to reach a target concentration of 0.030mgP/L in the river. A phd8phate load
increase was rfaneasured between MOYNALT80 and MOYNALTJO60; as suchoad reductions upstream
of CarlanstowrBr should be sufficient to improve stream phosphate concentrationadoeptabldevels in
both the MOYNALTY50 and the MOYNALTO60.

1 An estimated 2018 anral phosphateload of 739kgP/Yr entered the stream upstream of MOYNAQL3DY _
(Mullagh Br (Br d/s Rosehill)BThe contributing drainage area is hydyeologically susceptible to diffuse
phosphate losses via near surface flow. Local catchment assessmefacwdl on the identification and
YIELLAY3T 2F ONRGAOLFE a2dz2NOS NBF& o6/ {! Qa0 F2NJ ydzi NX ¢
interception and mobilization control.

1 BetweenBr nr Shanacaran HMOYNALT)#40) andCarlanstown B(MOYNALTY 50), a 2018 P load increase
of 1606KgP/Yr was measurethe MOYNALT®50 subcatchment area is primarily well drained with low
diffuse phosphate loss susceptibility. Agricultural measures will focus on farmyards and drain tatyrtect
the stream.

1 In spite of a comparatively low flow rate on the MULLAGH LOUGH ST&EAMIgnificantly elevated
phosphate concentrations lead to a significant 2018 phosphate load entering the Moynalty river
(>700kgP/Yr)The Mullagh WWTP is idengifi as the sole significant pressure on ti&LLAGH LOUGH
STREAM_10LCA will focus on establishing the impact of the WWTRhenwater quality of both the
MULLAGH LOUGH STRE®IM and the main Moynalty channel into which it flows.

1 The Carlanstown WWTP wigientified as a significant pressure on the MOYRNAOG0 by the EPA; while it
is clear that the WWTP was a significant pressure in 2015, the data indicates that the WWTP is no longer a
pressure.

A discharge fromP023602 is identified as a significantrgssure from the MOYNALTOB0 to the
MOYNALTY60. The impact of the discharge will be assessed during LCA via upstream and downstream
biological sampling. Channelization is also cited as a significant pressure on three of the PAA waterbodies. LCA
will focus on mapping of affected habitats, with a particular focus on the effect on monitoring point status and
sediment accumulation.
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Background

1.1 PAABackground information

The Moynalty Priority Area for Action (PAA) is locatedorth-west County Meath, approximately
eightrQa y2NIK 2F YStfazr ySITNIPAKShordepetl® Bd\dorth byittie / 2 dzy
Kilmainham Dee PAA which is considered in a separate repBAQ099 Kilmainham Dee Desktop
AssessmentThe Moynalty PAA includes eight river waterbodies; six are characterigedrasiwhile

two remain inReview(Table2.1). All of the waterbodies within th&oynaltyPAA are withifProtected
Drinking Water Ares, while the MOYNALTYO overlaps partly with th&illyconny Bog (Cloghbally)
Special Area of Conservatid®X(. The Moynaltyriver, referredto locally as the Borotas tributary of

the Blackwater Kells River. The Blackwater Kells flows into to the Boyne River, which iS&latbraid

river and a Nutrient Sensitive Area. The Boyne river discharges the Boyne Estuary transitional
waterbody, which g characterised as Moderate ecological status AamdRisk The majority of the
Moynalty PAA is made up of agricultural land with the bulk of that land occupied by permanent
pasture; both dairy and dry stock enterprises

The Midlands and Eastern catchmassessment workshops were held in Ballycoolin, Dublin from the

9" to 12" May 2017. They were attended by representatives of local authority staff (operational staff

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

by LAWCO and EPA.

Based on the draft River Basin Management Plan priorities, a set @édgrinciples and the local
priorities of the workshop attendees, 29 areas were recommended for action, of which the
Kilmainham (DedPAA was onélhe Moynalty was selected as a PAA for the following reasons:

w alfnonid river.

w2t SYGAFE F2NJ WjdzA O] sAya Qo

wPossible high nitrate areas which would help wittaT water nitrate reduction requirement.
w oUW deteriorated water bodies .

Tablel.1 shows the EPA environmental objectives for the PMode: This table became available in
2019, after the deskstudy had been written
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Tablel.1: Summary of EPA environmental objective data.

Expected | Expected
Priority | Achieve Status Exempti | Exemption
Waterbody Objective | Obj. Type| Reason | Date Final onType | Pressure
AGHNANEANE
or HERMITAGE ES WFD 1A Good
_010
MOYNALTY_020| ES WED R 20222027 | Good A4 WBP0006015
ES WFD PD
MOYNALTY_030 20162021 | Good A4 WBP0002266
ES PA PA
ES WFD PD
MOYNALTY_040 20162021 | Good A4 WBP0002267
ES PA PA
MOYNALTY_050| ES WFD PD 20162021 | Good A4 WBP0006017
MOYNALTY_060| ES WFD PD 20162021 | Good A4 WBP0006018
MULLAGH LOUG gg
STREAM_010 WFD R 2022-2027 | Good A4 WBP0002268
REASK_010 ES WFD 1A Good

ES: Ecobical StatusPA: Protected AredR: RestorgPD: Prevent detrioration, IA: Investigative AssessmeA#: Article4(4)
- Technical feasibility

The followingpressureexemptionsare made, which may impact on the feasibility of the expected
achievement date:

T MOYNALTY20: Channelization

1 MOYNALTY30: Agriculture

1T MOYNALTY40: Agriculture

T MOYNALTY50: Channelization

T MOYNALTY)60: Channelization

f MULLAGH LOUGH STREAM: Billagh Waste Water Treatment Works
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2 PAAreceptorinformation summary

Thedeskstudyreceptor analysisvascarried out based upon current availallata for EPA monitoring
points (Figure 2.1)Table 2.1 describes the EPA monitoring points located within the PAA and a
summary of the data available at those monitoring points for interpretatiteible 22 descriles the
status and risk of the river water bodies within the Majtg PAA. All of the waterbodies within the
PAA are characterised as Riskwith the exception of two unassigned waterbodies; the AGHNANENE
OR HERMITAGE_010 and the REASKT B4 @vailablevater chemistry dataset is disjointe@®n the
MULLAGH LOUGH STREAM, §4iipling was ceased in 2016 at Beu/s Main Ch confhonitoring

point, whereas; sampling was started further upstream on atwWhst Br in Mullagimonitoring point

in 2014. 2015 an@016 are the only years where a spatial comparison can be done between the two
sites. In addition, samples are not collected at the same time for both monitoring points. For example,
in 2016, samples were collected 8r u/s Main Ch confin March, Septerner and December.
Conversely, 2016 samples\Aest Br in Mullaghwere collected in May, July and Octob&he May,

July and October sample plan for tiéest Br in Mullagliloes not represent conditiorspreadwithin

a hydrological year from which to drawepresentative average

On the Bororaor Moynalty river, water chemistry samples from upstream to downstream
(MOYNALTY_20 to MOYNALTY_060) are collected on different months to each other. As such, a direct
spatial comparison during one sampling roundhdsé possible Given thespreadof the data, annual

average valuemust be usedvhen comparing thdulk of thePAA waterbodies spatially.

Table 2.12.Summary of available receptor information to interpret at each current and historical EPA monitoring

point. Monitoring points coloured blue haveD28 data, whereas monitoring points in red, have data, but
monitoring was discontinued pr2018.

. Water chemistry Water
Monitoring Point e o chemistry
Waterbody (MP) MP type assessment PO® | NH | NOs | BOD| (Date
data (Y/N)
range)
MOYNALTY20 | Rathbourne's Br | PreWfd Y X X X X N/A
MOYNALTY Mullagh Br (Br d/s .
030 Rosehill Br) Operational Y \% \% \% \% 20102018
MULLAGH West Brin PreWfd V |V |x |v 20152018
Mullagh
LOUGH Br u/s Main Ch
STREAM_010 confl Operational \% \% \% \% 20102016
ﬁg”r Shancarman | o \vtq v |v |v |v 20102018
MO(ZENALTY Moynalty Br Operational Y V V V V 20102015
- MOYNALTYBIAr | 5 e\ v |v |V |v |20102015
Mahonstown
MOYNALTY (Sgr/:la:;tg;vr: Efr Operational Y V V V \% 20102018
_050 WWTP Investigative \% \% \% \% 20142018
MO%ENALTY Fyanstown Operational Y \% \% \% \% 20102018
AGHNANENE
OR None X X X X X X X
HERMITAGE_1
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. Water chemistry Water
Monitoring Point Ecological chemistry
Waterbody (MP) MP type assessment POF | NHr* | NGy | BOD| (Date
data (Y/N)
range)
REASK_10 None X X X X X X X

Skearke Br,

MULLAGH
LOUGH STREAM_¥

%
AGHNANEANE_or_H

DL

“MOYNALTY - Br nr Mahonstown

A

- o~
Downstream of TPEFF2300D0488SW001 =~ =*

MULLAGH
LOUGH
STREAM
_010

MOYNALTY_030

1 0 1 2 3 4km

Mullagh Br (Br d/s Rosehill

Br u/s Main Ch confl MOYNALTY_040

Figure2.1: Distribution of waterbodies and waterbody catchment areas with in the Moynalty PAA. Also shown
are the assigned risk at each waterbody, the location of EPA monitoring points within the PAA and also the
location of significant point sources pressures witthe catchment areasThe red coloration on the stream
represents At Risk waterbodies while the orange colour describes waterbodies that are in Review

Table 22 presents a smmary of risk, WFD status aBdPA significargressures witin the Moynalty

PAA river waterbodiesTable 23 presents a summary of available high level water quality trends for
the Moynalty PAA,; this includes biological Q scores up to 2018; annual avetiagghosphate PQ*

), nitrate (N@) and ammonium (NF) concentrations versus Good status thresholds and WFD status
from 2015. Appendix Billustrates all availabl€0102018 water quality data for each monitoring
point, compiled in chronological order and plotted against 95 percentile Good status thresbplds f
eachrelevantanalyte.The datasets typically includ®?*, NQ, NH,*, nitrite, BOD (Biological Oxygen
Demand), electrical conductivity, dissolved oxygen, alkalinity, total hardness and chloride.
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®

Table2.2: Summary of riskWFDstatus andpressures with the Moynalty PAA river waterbodi#8N/W: Scheduled improvements under RBMP

High Significant
wB : 20| 20 | 20| Ppressure Pressure
WB Code WB name Type Risk | status o9l 12 | 15 Pressure name| pressure
obj. category subcategory
(Y/N)
IE_EA_07A20094( AGHNANEANE_or HERMITAGE_( River No Uiu U | Lvmo Channelization No
IE_EA_07M03010{ MOYNALTY_020 River WN@ No | U | m | m [Aariculture| Aariculture Yes
HYMO Channelization Yes
HYMO Channelization No
IE_EA_07M03030( MOYNALTY 030 River AS® No | M |p | p |Industry |IPC PO23602 Yes
Agriculture | Pasture Yes
Agriculture | Farmyards Yes
IE_EA_07M03070{ MOYNALTY_040 River N @ No | M | P | p [Aariculture| Aariculture Yes
Industry IPC PO23602 Yes
Aariculture | Aariculture Yes
IE_EA_07M03080( MOYNALTY_050 River WAN{E@ No P P Industry IPC PO23602 Yes
HYMO Channelization Yes
Aariculture | Aariculture Yes
Industry IPC P0O23602 Yes
IE_EA_07M03090{ MOYNALTY_060 River No P | P | 1yww Agglomeration | Carlanstown | Yes
PE of 500 to
HYMO Channelization Yes
_ _ Tuww Agglomeration | *Mullagh Waste | Yes
IE_EA 07M06040( MULLAGH LOUGH STREAM 010 | River A&l No M [ M M PE of 1,001 to | Water
2.000 Treatment
IE_EA_07R32090( REASK_010 River No |U |u |u HHYMO Channelization No
Agriculture | Agriculture No
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Table 23: High level summary of water quality, biological status & significant issues

Waterbody

Moynalty
_020

Risk Cateqor

Monitoring station

At risk

Rathbourn
e's Br

Moynalty
_030

At risk
Mullagh Br

(Brd/s
Rosehill Br

Mullagh Lough

Stream_010

West
Brin
Mulla
gh

At risk

Main Ch

confl

Br nr

Shancarn

an Ho

Moynalty 040

At risk

Moynalty
Br

Moynalty 050

Carlanstown | TPEFF2300L[

At risk

Downstream
of

0488SwW001

Hermita
ge_010

REASK

10

Moynalty 060
At risk

Fyanstown Br

Biological Status

Q values
(20092018)

34

Water chemistry

Annual on1a 0.134 0057 | 0060 | 0057 | 0.041 | 0.033 0.039
Average | 0.022 0051 | 0024 | 0022 | 0022 | 0.024 0.032 0.032
PG* e 0029 |0034| 0138 | 0046 | 0034 | 0037 | 0046 0.071 0.030
(ma/L) 1R 0037 |0040| 0834 | 0047 0.094 0.076 0.042
Values in bluel 5n17 0032 | 0.022 0.130 0.029 0.027 0.039
>0.035mgP/L) | on1g 0.017 | 0.747 0.034 0.044 0.043 0.023
201618 BaselinePO® 0.029 | 0.269 0.071 0.055 0.048 0.035
Annual on1a 0.114 0056 | 0022 | 0013 | 0019 | 0.022 0.040
Average | 0.023 0026 | 0052 | 0049 | 0054 | 0.071 0.043 0.043
NF* o 0020 |0082| 0081 | 0085 0.069 | 0.060 0.045 0.050 0.069
(mgP/L) oo 0035 |0076] 0139 | 0.060 0.056 0.053 0.042
Values inblue| 2017 0.023 | 0.034 0.062 0.012 0.020 0.024
>0.065MgPIL) | oig 0077 | 0.015 0.016 0.049 0.076 0.102
201618 Baseline Nk 0.045 | 0.042 0.046 0.039 0.049 0.047
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Moynalty | Moynalty | Mullagh Lough Hermita | REASK|
Waterbod Moynal 4
y 020 030 Stream_010 oynalty_040 Moynalty 050 ge 010 10 | Moynalty 060
Risk Cateaory _
Mullagh Br Wegt Br u/s Br nr Downstream
Monitoring station Rathbourn (Brd/s Brin Main Ch | Shancarn Moynalty | Br nr of
9 e's Br Rosehill Br) Mulla contl an Ho Br Mahon | Carlanstown| TPEFF2300L
gh stown | Br 0488SW001 Fyanstown Br
Annual e 3.18 1.89 1.52 1.77 1.81 1.87 1.94
Avergge - 1.16 3.56 2.38 3.13 2.52 2.55 2.74
PO~ 1.91 3.76 2.24 2.33 2.38 2.38 2.61
(mgP/L) 2018
2014 1.64 3.60 2.28
Values in blue 2017 1.62 2.08
>0.035mgP/L) o018 1.72 2.33
201618 Baseline N® 1.66 2.27
HYMO(Sig Pressure Y N N N Y N N Y
Y
YDiffuse | YDiffuse Y Y N Status N . .
Conceptual model | Ag. NH+& | Ag. NH+ & | N(WWTP is sole . . . . . _ . Status | Point Ag/likely
required (Y/N) PO PO* EPApressure) PointAg/likely drainage areas: |  Point Ag/likely drainage unaz&gn unassig| drainage areas:
pathways | pathways NHi+ &PQ* pathways areas: Nk & PO* e ned NH+ & PQ*
pathways pathways
2015WFD Status M P M P P u U P
The site 07M030300/ullagh Br Br d/s Rosehill Bon the MOYNALTY river was sampled in 2015. A total of 6 invertebrate taxa were recordedv@iec®
EPA Biologist sensitive mayfly and ensitive stonefly found at the site. Thibsence of sensitive taxa is most often a key indicator of failure to achieve gotjecal
comments status or higher. Theesults of an examination of key tolerant taxa found: Simuliidae (Absent), Gammarus (Absent) and Baetis rhodani $Fst@)hadi
over30% ofthetaxa A &80 O2 YLINAASR o6& @OSNER (2t SNryd GFEF® ¢KS v @FtdzS Faaiady
LAWPRO comments The absence of both sensitive and tolerant tax atBnal/s Rosehill BIP may represent a tac upstream affect. Good ecological status was measured i
MOYNALTY_10 in 2015. Initial reconnaissance also shows tiRathieournes BWP site is heavily deepened and widened with no visible habitat.
N . _ IPC 3 Ag PO3/ NHy") & also nutrients
;Ig:iltfgﬁ]m Isjil:]f' HYMO/Ag | (Priority \/NI:IN I-IJ'F/)jl:\)l%s from Mullagh streamafter Un Un HYMO & Ag
gp subs)/NH* confluence with MOYNALTY_4( HYMOAg PQ3/ NHy") known known | (PQ3/ NHy")

8
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Highleveltrends

2.1.1 Biological status

Biological status at all waterbodies which are downstream of the MOYNB2d Ydropped dramatically
between 2009 and 2012; the MOYNALJ30 and 040 dropping from Moderate to Poor and the
MOYNALTY050 and060 dropping from Good to Poor.

Biological status deteriorated in two waterbodies between 2015 and 2018; the MOYNIOTY _
(Rathbournes Brand the MULLAGH LOUGH STREAM 10. Although no chemistry is available for
MOYNALTY20, the closest downstream monitoring poinMyllagh Br (Br d/s Rokél Br)
approximately 3.5kms downstream Bfathbourne's By showed a substantial improvement in annual
averagePQ* concentrations (0.037 to 0.127mgP/L) between 2015 and 2018. Whifamdkeased from

0.035 to 0.077mgN/L during the period, it is possible the drop in biological status from Moderate to
Poor is related to a nenutrient pressure. The MULLAGH LOUGH STREAM 10 deteriorated from
Moderate to Poor biological status between 201&018.Chemical monitoring at thBr u/s Main Ch

confl monitoring point was discontinued in 2016; as such it is not postibieake a direct comparison

of biological status and nutrient concentrations. It is noteworthy however that prior to the
discontnuation of monitoring, 20120152016 PQ* showed a positive trend in concentration; this
may be reflected in the Poor 2018 biological status.

Biological status improved frorRoor to Moderate in the MOYNALT350 (Carlanstown Br and
MOYNALTY060 (Fyansbwn Br)waterbodies. At both monitoring points, between 2015 and 2018,
average annud@Q? concentrations decreased marginally; 0.63.644mgP/L and 0.038.030mgP/L at
the Carlanstown B(MOYNALTY050) andFyanstown B(MOYNALTY0) monitoring points.

2.1.2 Nutrient chemistry Spatial trends

Based upon the combined interpretation of Table2 &nd 2.3,PQ*, channelization and to a lesser
extent NH" are deemed the significant issues in the Moynalty AAdustrial discharge is a potentially
significant issue from the MOYNALU30 to the MOYNALTU®6O.

Figure 22 presents a®ryboard of high level nutrient and biological spatial trends in 2016 & 22085

trends are included in the interpretation, as three additional monitoring points (twb1@ry NALTY)40

and one on MULLAGH STREAM) were operational at the time, which were discontinued by 2018.
The MOYNALTW®10 Clodagh Bmonitoring point (althoug at 2015 Good WFD status) is included in the
storyboard as the annual average stream concentration of 0.035mgP/L was at the threshold for Good
status and the P load from this sghtchment in conjunction with additional loads may be impacting
downstream vithin the boundary of the PAA
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Nutrient storyboard 2015 Annual Average

MC: Clodagh Br

PO,;*: 0.036 mgP/L
NO;: 1.5 mgN/L
NH*:0.036 mgN/L
BOD:0.9

Note: The colour of the text box denotes
Biological status atthe MP:

Green= Good

Yellow = Moderate

Brown = Poor

}" MC (Br d/s Rosehill Br,
PO,*:0.037 mgP/L
NO;: 1.16 mgN/L
NH.": 0.035mgN/L

MC (Moynalty Br)

PO,:0.034 mgP/L
NO;:3.13 mgN/L

Mullagh_10: West Br
in Mullagh

MC: Clodagh Br
PO,*: 0.030 mgP/L
NO;: 1.48 mgN/L
NH,*: 0.14 mgN/L
BOD:1.18

Mullagh_10: West Br
in Mullagh

P0,7:0.75 mgP/L

Nutrient storyboard 2018 Annual Average

Note: The colour of the text box denotes
Biological status at the MP:

Green= Good

Yellow = Moderate

Brown = Poor

MC (Br d/s Rosehill Br)
PO, :0.017 mgP/L
NO5: 1.7 mgN/L
NH,*:0.077mgN/L

P0O,*:0.138 mgP/L
NO; : 3.76 mgN/L

%
‘ \

BOD : 0.75mg/L
NH,*:0.69 L
PO.":0.034 R met/
NO;: N/A )
gg[‘i; :f-gszgl'/l’:-SN/L MC {Mahonstown Br)
:1.9m 4
N P0.:0.037 mgP/L
w* NO;: 2.52 mgh/L
P NH;*: 0.60mgN/L
MC (Br u/s Main Ch con,

BOD : 1.8 mg/L

NH,*: 0.081 mgN/L <SS q
BOD :3.9mg/L
-~
MC (Carlanstown Br)
MC [Br nr Shancarnan Ho)| | P04 :0.046mgP/l
PO,":0.046 NO;: 2.55 .
NO.: 2.4 NH, : 0.045mgN/L MC (Downstreamof | \
NH,": 0.085 BOD : 1.8 me/L TPEFF2300D04885W/
BOD:2.4 UUIJ
F: 0.
0 1 2 3 4 5km %s—ﬂ_f___;f:m P/L PO.*: 0.030 mgP/L
N T . 3- NO.-:2.74
NH.*: 0.053mgP/L e
505201 m’;/gl / NH.*: 0.069 mgh/L
e BOD : 1.9 mg/L

NO; : N/A mgN/L
NH,*: 0.015mgN/L

BOD:1.2

BOD :4.2
MC (Carlanstown Br)
MC (Br nr Shancarnan Ho PO,*: 0.044 mgP/L
PO,’:0.034 mgP/L NO: N/A N
NO5: NfA glga _: g.i}tl-gmgNJL MC (Downstream of \
NH.*: 0.016mgN/L L TPEFF2300D04885W
BOD:15 001)
.. MC (Fyanstown Br)
0 1 2 3 4 Skm %ﬂ—ﬂ—f—_-;ﬂwm PAL PO, 0.035
N N . ER m)_'- 2.3mgN/L
NH,*: 0.076mgN/L 5} e.omg
50D 0. meN/ NH.*: 0.047mgN/L
o BOD:1.8

Figure 22: Storyboard of high level nutrient and biological spatial trends in 2016 & ZIH&8text box is coloured white a monitoring point if ecological status

was not neasured at that location by the EPMote: MCdenotes MainChannel
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2.1.2.1 2015spatial trends: Key Points

1

The average annu&®Q? concentration (0.036mgP/L) in the headwaters of the catchment
(MOYNALTY10) marginally exceedetthe Good status threshold (0.035mgPthismay have

a detrimental effect downstream, where théope of the catchment decreases. The decrease
in channel slop in conjunction with channelization decrease water velocities and may result
in less dilution/a higher P concentration and a higher probability of algal growth and resultant
de-oxygenation of the water column.

The average annu&®Q?* concentration of M37mgP/L at the next downstream monitoring
point with available water chemistry dat®lullagh Br d/s Rosehill BMIOYNALTY)30) suggests

that an increase in the P load entering the river form the upstream catchment area. The increase
in concentration of MO1mgP/L is marginal, however given the size of the additional catchment
area, streamflow is likely tbe significantly higher, providing dilution for the-goming P load

from the land area.

Average annud@Q?* concentrations rise substantially (25%ri@ase) from 0.037 to 0.046mgP/L
along the MOYNALT®O0 waterbody: Btween the Mullagh Br d/s Rosehill Band Br nr
Shancarnan Hmonitoring points, over a distance of 1kifhe confluence with thiMULLAGH
LOUGH STREAM_G@t@annebisects the two monitoringoints. The 0.134mgP/L concentration
measured at the outlet of thMULLAGH LOUGH STREAM (BdQ/s Main Ch conflyas almost
4 times the EQS. ltis likely that the P load for fromNtél LAGH LOUGH STREAM rédiiited

in the increase strearoncentration in the MOYNALTOAO.

Average annud@Q?* remained relatively stable along the remainder of MOYNAQ3Y: From
the Br nr Shancarnan Hto Br nd Mahonstownmonitoring points, concentrations were
identical.

Average annuaPQ?®* again increasedubstantially at theCarlanstown B(MOYNALTY340)
monitoring point, rising from 0.037mgP/L to 0.046mgP/L, over a distance of approximately
1.8kms. lItis likely that a significant P load entered the main channel along this stretch.

TheDownstream of TPIEER300D0488SWOGthonitoring stations acts as a measure of impact
of the Carlanstown WWTP. In 20B)* concentrations increased from 0.046mgP/L US of the
WWTP to 0.071mgP/L, suggesting a potential impact between the two points. In contrast to
many of theMPs, samples are collected from both locations on the same day and as such, a
direct comparison can be made. This is described in sectiaN@rznt chemistry temporal
trends

Annual averagd’Q?* concentrations decreaskthereafter to 0.030mgP/Lbelow the EQS at
Fyanstown B(MOYNALTY)60). In spite of being below the threshold, biological status at the
monitoring point was characterised as Poor. Given the dilution in the stream at this location,
Poor biological classification is pusing. During the four 2015 sampling rounds that
contributed to the 2015 averageQ?* concentration, highesPQ* (0.06mgP/L) was measured
in August 2015; this was coincident with a low dissolved value of 78%. Spikes(iB.8t@gN/L)
and BOD (3mg/Lyere also measured in February and May 2QAppendix B)respectively.

11
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While the spikeBr u/s Main Ch confliid not coincide with the higPQ* or low dissolved
oxygen, it does indicate a nutrient/carbon source upgradient of the monitoring point.

2.1.2.2 2018spatialtrends Key Points

Broadly speakindPQ* concentrations decreased at five monitoring points & increasg¢dtwo
monitoring points from 2015 to 2018, the data are summarised beldhe Moynalty Br Br nr
MahonstownandBr u/s Main Ch confhonitoring poins were discontinued for chemical monitoring.

Decrease in annudQ? concentration Increasein annualPO43 concentration
1 Cloddagh Br 1 West Br in Mullagh
i Brd/s Rosehill Br 1 Fyanstown Br
9 Br nr Shanacaran Ho
9 Carlanstown Br
i Downstream off PEFF2300D0488SWO0O:

The spatial relationships identified in the 2015 data (Section A)it@ld true for the 2018 data, with

the exception of Downstream of TPEFF2300D0488SW@@d1iich in 2018 showed a marginally lower
annual average043 concentration than theCarlanstown Bmonitoring point. This may indicate an
impact fromCarlanstownVWTP whichs time and/or weather dependandr that improvements were
made to the treatmenplant post 2015The impact of Carlanstown WWTP is described in greater detail
in Sectios 2.2.4 and.4.2.The consistency in the spatial nutrient pattern at the other monitoring points
suggests a consistency of source pressure during the period indgpiteanging weather patterns. In
summary, both the 2015 and 2018 data detect three distinct patterns in orthophosphate
concentration.

1) PQ* concentrations coming into the PAA (from the stdichment drainingCloddagh Brare
consistently close to thEQS.

2) A substantialjump in main channePQ*, BOD and Nfis measured after the confluence
with the MULLAGH LOUGH STREAM, 0ti¢h very high PQ*, NQ, NH' and BOD
concentrations measured in the Mullagh stream itself

3) Consistentlythere is a jump ifPQ* concentration between the Br fBhanacararHo and
CarlanstowrBr monitoring points, with the 2015 data suggesting that the increase is localized
to between theBr nr Mahonstowrand CarlanstowrBr monitoring points.

4) BetweenCarlanstowrBr and Fyanstown BPQ* dropped significantly, suggesting that the
incoming unassigned waterbodies along the main channel stretch (REASK 10 and
AGHNANEANE_or_HERMITA®B may provide dilution to the ugradient P load.
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2.1.3 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 the Moynalty PAA. Catchment areas were derived using the FSU portal
and are shown in Appendix . The annual aveiR@é& concentrations from Table 2.2 & Figure 2.1 were

used to inform the loading analysis. As with Figure 2.1, 2015 P loads are included in the interpretation,
as three additional monitoring points (two on MOYNALOAY and one onMULLAGH LOUGH
STREAM_0)Qvere opeational at the time and inform the interpretation of later data.

Table 2.4Summary of monitoring point catchment area, calculated river flows, 2015/18 annual ave@a¢®
concentrations and 2015/18 annual avera@@? loads

Waterbody Mon Catch | % of 2015 | 2018 2015 | 2018 2015 2018
point area Mon. |flow |flowm | Av. | Av. P load | P load
(km?) | Flow |m¥s | m¥s PO43| PO43 | (K9) (Kg)
Rathbourne's | 50.42 26.9%
MOYNALT 1116 097 |x X X X
20 Br
Mullagh Br (Br| 71.57 | 38.2%
g"OOYNALm— d/s Rosehill 1.64 |1.36 0.037 | 0.017 | 1914 | 739
R
West Brin 2.01 X
MULLAGH Mullagh 0.04 | ©0.038 | 0.034 | 0.74 65 886
LOUGH .
STREAM_010| Bru/sMain | 566 | x b0.17 [%0.14 | 0.138 | x 740 | x
Ch confl
Br nr 79.01 |42.1% |1.81 |1.52 0.046 | 0.034 | 2626 | 1631
Moynalty Br 82.53 44.0%
MOYNALTY0. ynalty 1.89 | 1.59 0.034 | x 2027 | x
40 Br nr 99.102 | 52.8%
Mahonstown 2.27 1.91 0.037 | x 2649 X
Carlanstown 121.13 | 64.6%
EAOOYNALT\O— o W ° 1278 |23 0046 | 0044 | 4033 | 3236
AGHNANEAN]| None 29.02 | x
_or_HERMITA X X X X X
GE_010
REASK_010 | None 22.82 X X X X X X
('\SAOOYNALT\O— Fyanstown Br| 157 56 | 100.00| .30 | 23.61 | 9930 | 0035 | 4968 | 3415

& The flow values of 48nd3.61n¥/secat Fyanstown Bare the 30 percentile flows for 2015 and 2018,
respectively. The data were derived from continuous flow measurements measured by the OPW at the
Fyanstown hydrometric station. All other flows along the main Moynalty/Borora channel were calculated
proportion of the total flow at the catchment, using the relative area of each monitoring point

b: The flow atthe Br u/s Main Ch confihonitoring point on Mullagh stream was calculated by subtracting the
Mullagh Br (Br d/s Rosehill Bigw from the Br nr Shararnan Hoflow.

¢ The flow atthe West Br in Mullagimonitoring point was calculated using the catchment area proportion
method.
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2.1.4 Nutrient LoadReduction Target

As discussed in Section 2.1.2, backgrouPd@*> concentrations entering the PAA from the
MOYMLTY_010and continuing into thdMOYNALTY020 and 30, although riaypically above the EQS,
contribute to the downstreaniPQ* load, which in additiomo other downstreamdiffuse and poinPQ*>
loads, cause an exceedance of the threshold at h@YNALTY)40 and MOYNALTY50 Br nr
Shanacaan Hd Carlanstown Brmonitoring point). As PQ* concentrations appear to dilute
consistentlybetweenCarlanstown Band Fyanstown B(MOYNALTY60) to close to or below the EQS,
reductions in the incoming P loaghstream ofCarlanstown Bshould be sufficiento improve biological
status in both theMOYNALTY40, MOYNALTY)50 and MOYNALTGE60. As such, the nutrient load
reduction target to achieve a strearPQ* concentration of 0.030 mgP/L a€arlanstown Br
(MOYNALTY)50)is described below2018 flow and corentration data are taken from Table 2.4.

Calculations:
U 2018 average P concentration@arlanstown Br 0.044mg/I
U Estimated 30 percentile flow = 2.6fsec = 2600I/s
0 EQS =0.03:g/l (Target concentration = 0.030mgP/L)

U Required load reduction
= 2600(I/s) x 86400 x 365 ¥{044¢ 0.030
1,000,000
=1148kg Plyr

Chart 2.1 illustrates the load contribution of each PAA monitoring point on the Moynalty and Mullagh

Lough streams. The distinct jumpA@* concentrations demonstrated in Sectiorl2 (Spatial trends)
are also evident in the loading analydibe keypoints from the stream P loading analysis are as follows:

1 An estimated 2018 annuaPQ?* load of 739kgP/Yr entered the stream upstream of
MOYNALTY30 (Mullagh Br (Br d/s Rosehill Br)

1 Between the Mullagh Br d/s Rosehill BE(MOYNALTY30) and Br nr Shanacaran Ho
(MOYNALTY)40) monitoring points, the stream P load jumped by over 700kgP/yr. This is due
to the Mullagh Lough stream which enters the main channel between the two points.

1 Inspite of a comparatively low flow rate on the Mullaglugo stream, the significantly elevated
P concentrations lead to a large load of 886kgP/Yr. The 2018 avie@yeoncentration was

highly affected by a spot measurement of over 2mgP/L during routine sampling. However,

examining the 2015 data, the 740kgR¥Load, under more moderateQ* concentrations, is

still a significant load and indicates a continuous impact from the strddra.2018 load of

886kgP/Yr was measured at théest Br in Mullagimonitoring point and was highly affected
by a very large sg@sample. While this is not a representative dataset to draw a 2018 average P
load from, the 886kgP/yr figure is similar to the 2015 load (740kgP/yr) as measured Bit the
u/s Main Ch conflwhich is deemed an accurate figure for the stream. As such th® @d is

included in Chart 2.1 as it broadly reflects the more reoresoetaive historical data on the stream.

1 BetweenBr nr Shanacaran HMOYNALTYA40) andCarlanstown B(MOYNALTY)50), a 2018
P load increase of 1606KgP/Yr was measured. Post 2015,davtioaal monitoring points:
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Moynalty Brand Mahonstown Bywhich are along the river stretch betwe&n nr Shanacaran
Hoand Carlanstown Bwere discontinued. Based upon the 2015 loadings (Table 2.4), it would
appear that load increase betweddr nr Shanacaran Hand Carlanstown Bmay in fact be
localised to the stretch of river betwedviahonstown Brand Carlanstown B¢1.7kmlong). In

the absence of 2018 chemistry data however, this cannot be confirmed.

Based upon thel148kg P/yr reduction target figurecalculated on the previous page, a moderate
reduction in the P load in the headwaters, coupled with a significant reduction in the Mulagih

Stream, should be sufficient to improve biological status inMi@YNALTY30 andMOYNALTY40 (if
nutrients are the sole pressure).

The magnitude of the P load increase betw@&@rmr Shanacaran HMOYNALTYO0) andCarlanstown

Br (MOYNALTY050) suggests a significant pressure along that stretch of river. P load reductions along
that stretch, coupled with the load reductions achieved upstream, will reduce str&4di
concentrations significantly.

2018 Phosphate Load Analysis

1000 MOY_60
_ 3500 MQOY_50 =
® 3000
>
= 2500
[+Ts]
>~ 2000 MOY_40
=
g oo MUL_10
g 1000 MOY_30 —
S
& 200 I MUL_10 MOY_40 MOY_40
0
A AN Q o 3 & 5 >
-\\Q”\ G o" \ -dqg o“'\' -:\Q) {\Q’
& & © & > & = *
52 & & & £ & e &0
QS & RS (\63‘ @\0 @,5{\ & ﬁ@(\
SO & & -
3 Q{ > & o
o Q <&
h
\\‘-\‘}\\%%

Chart 21: PQ* nutrient load apportionment for the MOYNALTY PAA
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2.2 Nutrient chemistrytemporal trends
2.2.1 MOYNALTY)20

x  Significant issueHydro-morphology
x  Significant pressureChannelization

Biological status a1OYNALTY20 Rathbournes Bifell from 34 (Moderate) in 2015 to 3 (Popin 2018.
Currently, no supporting chemistry data is available for the monitoring point. As channelization is a
pressure, it will be necessary to contact the EPA ecological unit to fuleeye was a change in habitat
quality during the period of deterioration.

As ro water chemistry data is available for tl&thbourne's Brmonitoring point, the preiminary
decision on the significant issue is based upon the &&&rmination identified in Table2.2. Its
noteworthy that baeline nutrient concentrations (201818) at theMullagh Br (Br d/s Rosehill Br)
monitoring point (approximately 3.5k@ downstream oRathbourne's By were typically below Good
status thresholds. Based upon that data, it is likely hydarphological caditions at MOYNALTY_020
may supersede nutrient loss in terms of significantlis will beassessed during local catchment
assessment (LCA).

2.2.2 MOYNALTYO30

x Significant issuePQ*/NH4* & potentially priority substances.
x  Significant pressure: Agriculture (Pasture & Farmyardp&23602
x  Significant pathway: Overland (Agriculture) & Point

TheMullagh Br (Br d/s Rosehill Brionitoring point is at the base of thIOYNALTY)30 waterbody
and is located on the main channel paipximately 60m upstream of the confluence with thikJLLAGH
LOUGH STREAM_(4éterbody.Biological status ahe monitoring pointdropped from Moderate (3
4) in 2009 to Poor (3) in 201&maining atPoor (2.5) in 2015. Biological Status improgéghty to (3)

in 2018, remaining however within the boundaries of the Poor classification (Ta})leThe last
occasion that the monitoring point achieved Good biological status was 1978.

Chart 22 describes the temporal distribution d?Q* from 2010to 2018 Annual averagePO43
concentrations (in mgP/L) for the corresponding years were biological status was assigned were 0.057
(2009), 0.083 (2012), 0.029 (2015) and 0.017 (2018). From a nutrient enrichment perspective, it is
possible that the deteri@mtion from Moderate to Poor biological status in 2012 was related to the
substantial jump in annuaPQ?* concentrations during the period. Hutrient enrichment the sole
pressure therefore, the low annual avera®?®* concentrations (below the 0.035my§PEQS and
substantially lower than 2009 values) in 2015 and 2018 should have resulted in an improvement of
biological status back to Moderate at a minimum.

According to the EPA assessment in 2015:

A total of 6 invertebrate taxa were recorded at the MghaBr d/s Rosehill Br monitoring point.
There were zero sensitive mayfly and zero sensitive stonefly found at the site. This absence of
sensitive taxa is most often a key indicator of failure to achieve good ecological status or higher.
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The results of anxamination of key tolerant taxa found: Simuliidae (Absent), Gammarus
(Absent) and Baetis rhodani (Few). This site had over 30% of the taxa list comprised by very
G2t SN yiG GFEF® ¢KS v @l tdzS aaadySR (G2 (KA& &

Mullagh Br (Br d/s Rosehill Br)
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Chart 22: Temporal distribution oPQ* at the monitoring point at thebase of the MOYNALTY_030
waterbody;Mullagh Br (Br d/s Rosehill Br)

The failure of the stream biology to recover from 2015 onwards following a significant reducB@w¥in
concentrations indicates that mon-nutrient pressuremay also existThis contention is supported by

the EPA 2015 assessment, where in addition to a lack of sensitive species; there was also a lack of
tolerant species i.eGammarus/Simulidag-urthermore although eutrophication typically wipes out

sensitive mayfly taxaush asRhithrogena Ecydonorusind EmpherelidaeBaetitaeare more tolerant

and can thrive in moderately enrichecbnditions (like those shownby 2015 and 2018 nutrient
concentration3. The absence of Baetidae and more tolerant invertebrate species ssghese is

additional potentially toxicpressureaffecting theMullagh Br d/s Rosehill Bmonitoring point from a

location upstreamThe PO2361H RA & OKI NBS A& | LILWINRPEAYI GSt& modolYQ
the potential effect of the facility idescribed in greater detail in Section 4.3.

The 20162018 baselinQ* concentration of 0.029 mgP/L measured\tllagh Br (Br d/s Rosehill Br)
(Table 2.2), falls below the water quality threshold for Good status (0.035mgP/L). In addition, the 95
percenile Good status threshold fd?O43 (0.075mgP/l) was not exceeded during any of the sampling
rounds which contributed to the 0.029 mgP/L baseline value (Ch2t&lthoughPQ?* concentrations

were below Good status thresholds from 262818, historicayt high stream concentrations have been
measured (Chart 2) and as suciPQ?® is included as a potentially significant issue. Furthermore,
although 20162018 P0O43 concentrationis below the threshold aMOYNALTY30, the threshold is
exceeded at downstream waterbodies (Section 2.1; Figure 2.1). As such, the P load coming from
upstream of theMullagh Br (Br d/s Rosehill Bwhich includes the MOYNALTZO (not in the PAAN
combination with additional pressures amgsociated P loads coming in downstream are likely to be
having an impact on the biological status of the stream.
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2016-2018 Phosphate vs. Rainfall (Moynalty 030)
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Chart 23: Temporalcorrelation total monthly rainfall an®Q3 concentrations at MOYNALTO30.

Chart 2.3 shows the temporal distribution®0©* at the monitoring point from 2012018 versus total
annual rainfall for the corresponding perio8l significant positivecorrelation(p<0.01)exists between
total monthly rainfall andPQ* concentrationsat the monitoring point, indicative of the P source which
is mobilised during heavy rainfall. From the period 2008, highest annual average and single sample
PQ?* concentrations were measured in 2012, 2013 and 2014, decreasing dramatically ther&hfter
2012 and 20B average concentrations were highly leveraged Syonsistently very high(max
0.272mgP/L¥oncentrations measured over a periodagfproximately 6 months (End September 2012
July 2013). During that perio8OD and electrial conductiviyy were often high (MaxBOD 6 mg/L),
which was coupled with abnormally high N@®nax:7.4mgN\/L) during the period (see Appendd}. The
hydro-chemical cevariation of point source identifiers suggest that a) a significant load was entering
the channel from a point source and b) that point source was removed in 2014.

Similarto the distribution of PO43, baseline N© concentrationsof 1.6mgN/L fall well below the
indicative 3.5mgN/L thresholfTable 23). The baseline N#lconcentration of 0.045mgN/L fell below

the 0.065mgN/L threshold, however the 2018 average concentration (0.077mgN/L) suggests a potential
source(Table 22). Chat 2.4 shows the temporal occurrence of MHrom 2010 to 2018As withPQ*>
concentrations; Nk was elevated in 2012, 2013 and 2014, decreasing thereafter. Samples collected in
2018 however were again elevated with the highest single value >0.25mgR4uree in April 2018
(Appendix B)
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Chart 24: Temporal distribution of NH at the monitoring point at the base of the MOYNALTY_030
waterbody;Mullagh Br (Br d/s Rosehill Br)

2.2.3 MULLAGHOUGHSTREAM_010

x  Significant issuePQ*, NH*, NQ, BOD
x  Significant pressureMullagh WWTP and potential Agricultural pressures/diffuse urban U/S of WWTP
x  Significant pathwayWWTP, Diffuse urban point &gint source Agriculture

The Br u/s Main Ch Confmonitoring point is at the base of th®lULLAGH LOUGH STRE®10
waterbody. The monitoring point located approximately 140m upstream of the confluence with
Moynalty River andlmost 1km downstream of the Mullagh WWTP, which is listed as the sole significant
pressure by the EPRBiological status at the monitorimgpint was consistently Moderate {8) in 2009,

2012 and 2015, with thé&atter two years showing evidence of excessive sedimentation. Prior to 2009,
biological status was Poor (Q3) stretching back as far as 1986.

Charts2.5 and 26 show the temporal occurrence Q%> and NH,* 2010 to 2016, with one sampling
round in 2017,after which chemical monitoring was ceasethe distribution of N@ over the
corresponding period is shown in AppendixTBe 20122016 baseline average valufs phosphate,
ammonium and nitrate were 0.27mgP/L, 0.075mgN/L and 3.2mgN/L, respectively. The 0.27mgP/L figure
for PQ*> represents arB-fold exceedance of the Good status threshofdstatististically significantly
postive temporal (20142017) correlabn (p=0.07) was apparent betweePQ* and NH' at the
monitoring point with NH,* concentrations also routinely exceeding the EQ® data would suggested

a contemporaneous sourcg&wo distinct trends are evident in the available data:

1 From 2010 t®2014, there was a dowwards trend in anoal average concentrations withQ*>
decreasing from 0.177 to 0.051 mgP/L &@?*, decreasing from 0.207 to 0.026 mgN/L.

1 In 2015 and 2016, spot concentrations and annual averages off@fhand NH' increased
dramatically. For P anrual averages 00.134 and 0.834mgP/L were measured in 2015 and
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2016 respectively, the latter represargting a 24 fold exceedance of the Good status theshold
(0.035mgPI/L).

A clear temporal trend is not evident in terms of thecarence of spot highs iRQ* concentrations.
However, @ the 13 occasions thdhe stream concentration exceeded the 0.075mgP/L 95% threshold,
70% of those occasions were during the main recharge period for the catchmertgeAppendix

C) This may indicate that high flows, rather than low flows exacerbate the nutrient enrichment issue in
the stream. The peak measured concentration of 2.94mgP/L (39 times the 999@¥@nd 0.32mgN/L

for NH* occurred on the 1% December R16 and resulted in the 2016 annual average value of
0.83mgP/L. A graph of 2012018 total rainfall for the Moynalty catchment is shown in Appendix C. The
data shows that 2016 was the wettest year on record (since 2010), with 60% of that rainfall fadingg d
the recharge period (Sejar). This supports the contention that high rainfall may be related to
excessive P and N concentratiommtentially related to SWQat the Mullagh WWTRr farmyard
connectivity.
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Chart 25: Temporal distribution oPQ* at the EPA monitoring point (B¥s of Main Ch corjfalong theat
the base of the MULLAQHDUGHFSTREAM 010 watesHy.

While monitoring ceased in 2017 for tBe u/s Main Ch Corhonitoring point, monitoring commenced

at the West Br in Mullagimonitoring point (approximately 2.5km upstream Bf u/s Main Ch Conpf

The monitoring point is 1km downstream of Mullagh Lough and acts a measurement of upgradient
pressures, prior to sidficant urbanisation. Charts 2show the temporal occurrence ¢tQ* at the
monitoring point from 2015018. Annual averageQ* concentrations at the monitoring point were
either at or slightly below the Good status (0.035mgP/L) from 2805/, suggesting that there is a
potential source coming from the upstream. It is worth noting however that flow rate and resultant
dilution arelikely to be lower in the upper reaches as compared to the outlet of the river. In June 2018,
a substantial P concentration of 2.9mgP/L was measured. The outlier was not matched by elevated NH
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or BOD (Appendix B). This single sample pushed the anneiggavup to 0.747mgN/L. Treated in
isolation, this large value may be a once off as it coincides with the 2018 drought conditions, where

there may have been no dilution in the stream. In spite of that, and given that20Bfinual averages

skirt the thre$old, there may be an P source in the catchment area upgradient of the monitoring point.
A graph of Nkt at the monitoring point is shown in Appendix E, also showing periodic breaches of the

Good status threshold.
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Chart 26: Temporal distribution of Nk at the EPA monitoring point (Br u/s of Main Ch conf) along the at
the base of the MULLAGKDUGHFSTREAM_010 waterbody

MULLAGH LOUGH STREAM - West Br in Mullagh
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Chart 27: Temporal distribution oPO4* at the EPA monitoring poin¥\est Br in Mullaghalong the at
upper section oMULLAGH LOUGTREAM)10.
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2.24 MOYNALTY_040

x Significant issuePQ* & NH;*
x EPASignificant presswes:P0O23602 & agriculture
x  Significant pathway: Point source Agriculturevéll-drained soil) & Point PO23602)

EPABIological statust the MOYNALTYOis measured at théloynalty Brmonitoring point, which is
located approximately 3.2kms downstream of the confluence ofMi@Y NALT)$0 with the MULLAGH
LOUGH STREAM. Hydrochemical sapling was discontinued at thidoynalty Brmonitoring point in
2015whereas it was maintained at thBr nrShancarnarHo monitoring point located 1.8kms further
upstream. Biological status the Moynalty Brmonitoring pointdropped from Moderate (3t) in 2009
to Poor (3)in 2012, remaining Poor in 2015 and 20A8nual averag®Q?* concentrations (in mgP/L)
for the corresponding years were biological status was assigned we4g2D09), 0.d8 (2012)and
0.034 (2015)Table2.3) . NHs*, NQ and BOD remained within acceyile margins during the period
(Appendix B)The jump irannual averagd?Q®* between 2009 and 2012 may have resulted in the drop
in biological status, thereafter howevé?Q* conentrationsbelow the EQS in 2014/2015 did not result
in improvement in bitogical status (Table 2.

As with the temporal distribution oPQ* at MOYNALTY30, between 2010 and 2014 &r nr
Shanacaran Hannual averagQ* concentrations consistently rose in the stream year on yEhart
2.8). NH;* peaked significantly in 2015 (CharfR.As with the MOYNALTO30, annual averageQ*
dropped sharply in 2015. In contrast to MOYNAIOBY where annual averageQ®* remainedbelow

the EQS from 2013018,PQ? at Br nr Shanacaran Hagain peaked in 2015, 2016 and 2017. Section
2.2.2 showed a similar temporal maxima patterrPi@* and NH" in 2015 and 201Gt the monitoring
point at the base of the MULLAGH LOUGH STREAMoh@oring ceased in 2017).

Section 2.4 described a large load contribution from the MULLAGH LOUGH STREAM_10 to the main
channel. Thér nr Shanacaran He the next downstream monitoring point after the confluence. The
temporal distribution ofPQ* at the MOYNALTY40 and MWLAGH LOUGH STREAM_10 supports the
conclusions of the P load apportionment analysis the M@H. LOUGH STREAI is a significant
pressure on the main Moynalty River channglis as yet unclear if the P load contribution from
MULLAGH LOUGH STREAM_10 is significant all year round, or during low/high flow; tés will
established during local catchment assessment.
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Chart 28: Temporaldistribution of PQ* at the Br m ShanacararHo monitoring point.
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Chart 29: Temporaldistribution of NHs* at the Br rr Shancarnan Hmonitoring point.
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2.2.5 MOYNALTY050

x  Significant issuePQ* and NH*
x EPASignificant presswes Agriculture,PO23602, agriculture & channelization
x  Significant pathwag. Point sourceAgriculture& Point PO23602 /Carlanstown WWTP

TheCarlanstown Bmonitoring point is at the base of the MOYNALTS) Waterbody and is located on

the main channelBiological status at MOYNALDS0 (Carlanstown Brfell from Good (4) in 2009 to
Moderate and Poor in 2012 and 2015espectively Biological status improved to Moderate in 2018.
Chars 2.10 and 2.11 describe the temporal distribution dQ* and NH* from 2010 to 2018. Annual
averagePQ?* concentrations (in mgP/L) for the corresponding yeatserg biological status was
assigned were 0.04 (2009), 83)(2012), 0.86 (2015) and 0.84 (2018).The drop in status from Good

to Poor between 2009 and 2012 does not correlate with annual avePafe concentrations for the
period. Similarly, NQ NH* and BOD concentrations between 2009 and 2012 (Appendix B) do not
suggest a trend change that should cause such a dramatic loss of macroinvertebrates. The improvement
of Biological status to Moderateni2018, was coupled with annual averag®? concentration of
0.044mgP/l1, which exceeds the EQS. The lack of a pattern between ecology and nutrient concentrations
indicates additional pressures. It is possible that either industry or channelizationvie 2009 and

2012, resulted in the drop in biological status; this will require further investigation .

Average annudPQ?® concentrations areonsistentlyabove the Good status threshold of 0.035mgP/L.
Concentrations increased substantially in 8@hd 2016 as compared to other year§he increase in

PQ?* in 2015 and 201&orrelateswith the increases observed MOYNALTY040, which was attributed

to the influence of the MULLAGH LOUGH STREAM 10. It is clear however, given the magnitude of the
concentration peaks (Chart D) at Carlanstown Brand the substantial increase the 2018 P load
betweenCarlanstown Band the MOYNALT®40 (Section 2.1.4), that a significd®> source enters

the river between the two points.

The Carlanstown WWTP isochted between the Carlanstown Brand Downstream of
TPEFF2300D0488SWQafbnitoring points.In contrast to some of the Moynalty monitoringpoints,
water quality data was collected from the monitoring point upstream of Carlanstown WWTP
(Carlanstown Brand awnstream of the WWTP ofwnstream of TPEFF2300D0488S\W@bilthe
same day from 2014 to 201&hart2.12 shows the prcentage difference ilPQ*, NH* and BOD
concentrations both upstream and downstream @arlanstownWWTP from 20142018 The data
shows both increases and decreases in the graphed parameters, throughout the study period.
Importantly however, where the downstream location showed an increasBOsf relative to the
upstream site, the95-percentilethreshold forPQ* was only exceededmtwo occasions (August and
September 2016). The other analytes (BOD ang)Ntitl not exceed the 9percentilesbetween 2014

and 2018 (Appendix B). As suchsiunlikely that the WWTP is having a significant impact on the
receiving waterThis conclusion is considered further in Section 4.4.2.
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Chart 210: Temporal distribution oPQ?* at the Carlanstown Bmonitoring point.
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Chart 211: Temporal distribution oNH;* at the Carlanstown Bmonitoring Point.
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Phosphate: Percentage difference US & DS of Carlanstown WWTP
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Chart 212: Percentage difference in US/DSCHrlanstownWVWTP from 2012018 forPQ*, NH* and BOD.
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2.2.6 MOYNALTY_060

x  Significant issuePQ*

x EPASignificant pressure PO23602, Agriculture channelization& Carlanstown WWTP

x  Significant pathway: Point source Agriculturevéll-drained soil) & Point PO23602
/Carlanstown)

TheFyanstown Bmmonitoring point is at the base of the MOYNALTY_060 waterbody and is located on
the main channel. Biological status at MOYNADR&Yfell from Good (4) in 2009 to ModerasadPoor

in 2012 and 2015respectively Biological status improved to Moderate in 2018. CharB82ldscribes

the temporal distribution oPQ* from 2010 to 2018. Annual averag®©43 concentrations (in mgP/L)

for the corresponding years were biological status was assigned weré (2049), 0.08 (2012), 0.@0
(2015) and 0.23 (2018). The drop in status from Good to Poor between 2009 and 2012 wioke
correlate with annual averagPQ* concentrations for the period. Similarly, NONH" and BOD
concentrations between 2009 and 2012 (Appendix B) do not suggest a trend change that should cause
such a dramatic loss of macroinvertebrates. The impnoet of Biological status to Moderate in 2018,
was coupled with annual averag®?* concentration of 0.23mgP/| suggesting that the reduction in
PQ?* concentrations may have improved statitsis noteworthy that the pattern in biological status is
identical to the pattern at MOYNALTO50 (Carlanstown Br In conjunction with pattern of nutrient
dilution downstream ofCarlanstown Bidentified in section 2.1.2Nutrient chemistry spatial trendst

is likely that the significant pressure affecting bgitmal status on both the MOYNALTY0 and the
MOYNALTY6O0 is upstream o€arlanstown Br.
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Chart 213: Temporal distribution oPQ?* at the Fyanstown Bmonitoring point.
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3 Pathwayinformation & analysis

Based upon the receptor assessment (Section 2), a pathways conceptual model was deemed necessary
for PQ* and NH' in the Moynalty PAA. Figu1 illustrates the pathways conceptual model for the
Moynalty PAA specific toPQ* and NH* near surface pativays Appendix Amaps 2 to Sshowthe
geological hydrogeological and pedological layers which were used to inform the conceptual
understanding of the catchmenfThe regional pathway frameworor the Moynalty catchmenis
provided by he aquifers in the PA Two pathway zone compartments are identified based on two
aquifer categories; A poorly productive aquifer (PI) in the northern portion of the catchment and a
predominantly locally important (LI) aquifer in the southern half of the PAA (FRjlireApperix A).
Table3.1 describes the relevant pedological and geological characteristics of the areaswhditide

the compartment into likely pathway zoneBigures3.1la &3.1b describe the likely pathways within

each compartment, specific to the signifitassues identified in Sectidh

Table3.1: Orthophosphateand ammoniunpathways conceptual model

PQO2/NH4 Pathways conceptual model
Compartment {CM1) Compartment ZCM2)
Bedrock unit |  Silurian Metavolcanics 1 Dinantian Lower Impure Limestoi(80%)
1 Transmissivity and storativity are considered to be p|  DinantianUpperimpure Limestong20%)
as well yields from this aquifer are rarely good. 9 Dinantian (early) Sandstones Shales
Limestones (15%)
9 Dinantian Sandstone (7.5%)
1 SilurianMetavolcanicq7.5%)
Aquifer Poor Aquifer (Pl): Bedrock with is Generally Unproduc| § 85% Locally Important Aquifer (LI): Bedrd
except for Local Zones which is Moderately Productive only in Log
Zone.
1 10% Locally Important Aquifer (Lm): Bedrc
which is Generally Moderately Productive
1 5% Poor Aquifer (Pl): Bedrock with is Genere
productive except for Local Zones
Aquifer 1 GW flow is likely to be restricted to the upper 3 m off T GW flowin this aquifer will be concentrated in
properties weathered bedrock the upper weathered zone {8m) and also in
1 Recharge likely to occur diffusely through the subsg  the fractured are of the rock (€30m).
and via outcrops. It takes place mainly in the uplangq 1 Rock units located near the core of synclines
areas where subsoils are thinner. may have developed a significant fracture
1 A high proportion of the recharge wilien discharge system in response to the stresses of fotdin
rapidly to surface watercourses via the upper layers|  This may be relevant at the boundary betweg
the aquifer. CM1 & CM2, where faulting is noted.
1 Rejected recharge a possibility 1 Rejected recharganlikely
Topography | Steep along the northern margins of CM1, becoming | Significantly more moderately sloped and low
more (see Appendix A) graduapproaching the lying as compared to CMAppendix A)
boundary with CM2
Soildrainage | 1 50% Poorly drained small amounts of pé&apper CM) | § 70% Well drained: Top eébmpartment
1 50% well drained (lower CM) 1 30% Poorly drained/peat: Bottom
compartment
Soil type 9 45% AminPD Deep poorly drained mineral (Surface| 1 45% BminDWeep well drained mineral (Gre]
1 45% AminDW Deep well drained mineral (Acid Broy  BrownPodzolics
Earths Brown Podzolics) 1 45% AminDW Deep well drained mineral (Ac
1 10% Other Brown Earths Brown Podzolics)
9 10% Other
90% TLPSsS (Sandstone & Shale Till) 60% TLs (Limestone Til) =
Subsoil Type| 5% GLPSsS (Sandstone/shale Sands & Gravels) 30% TLPSsS (Sandstone & Shije
10% Cutover Peat & GIPSsS (Sandstone/shalg
5% Other
Sands & Gravels)

28



Local Authority#

1A kFAaAre <
AFAO0135 MOYNALTY PAA DESKSTUDY ASSESMENT e @

PQ#/NH4* Pathways conceptual model

Compartment {CM1)

Compartment ZCM2)

Subsaoll 40%: Low (top of compartment 90% Moderate ; 10% High to <3m
Permeability | 40%: Moderate (bottom of compartment

10%: Mix of high & <3m
Groundwater| 50% High; 30% Lot Moderate; 20% Extreme/X 46% High; 46% Moderate; 4% Extreme/X Extre
vulnerability | Extreme
PQO* Very highPQ? susc. and high PIP in the top half of CM Pockes of Very highPQ?® Susc. and high PIP

susceptibility

corresponding to Pl aquifer and PD soils; particularly i
MOYNALTY020 &030. Also note: Very highQ3- susc.
in MOYNALTY010 coming into the PARemaindeof
compartment = low risk for diffuse P loss.

bordering the stream between. Remainder of
compartment = low risk for diffuse P loss.

B B X

Compartment
Boundary

Poorlydrained
soil

X Extreme GW
Vulnerability

Peat

Figure3.1: PQ* and NH* diffusepathways conceptual mode
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4  Significantpressurésignificant pathwayinformation

The results of the receptor analy$ection 2along the main chann@idicated on PAA scaleutrient
enrichment isa significant issue with annual avera§®?*> and NH' concentrationsexceeding the
Good status thresHd at various times and at each monitoring point between 2010 and 2018.
Upstream of theMullagh Br d/s Rosehill BMOYNALTY030) monitoring pointPQ* concentrations
decreased dramatically from 202018, without resulting on an improvement in biolodissatus.

This indicates an additional, newtrient related pressure (s) upstream Miullagh Br d/s Rosehill Br
The results of th€Q* load apportionment analysis for PAA indicate that although the annual average
PQ?* concentrations are either close to, or below the Good status threshold, the P load contribution
of from the subcatchment draining the monitoring point contributes sigeeitly to the downstream

P load this upstream loadvhich,when combined with additional downstream P loads, has led to an
exceedance of the Good status threshold in the MOYNAMDY MOYNALTWY50 and
MOYNALTY60 waterbodiesAs suchPQ? loss is consigred a significant issue/pathway throughout
the entire PAA.

Table 22 provides a summary of the significant pressures identified by the EPA Catchments unit
Broadly, these pressures include:

Agriculture: Pasture & farmyards

Hydromorphology: Channelizatio

Industry:P0O23602

Urban wastewater: Mullagh WWTP and Carlanstown WWTP

= =4 —a A

Sections 4.1 to 4.describe the above pressures in the context of the significant issues identified in
Section 2 (receptor information) and the conceptual pathways understanding described in Section 3.

4.1 Agriculture: Pasture & farmyards
4.1.1 Pasture

x  Significant issuePQ* & NH;*
x  Significant pathway: Overland flow & drain flow

The majority of the MynaltyPAA is made up of agricultural land with the bulk of that land occupied
by permanent pasture; both dairy and dry stock enterprisésnceptually, the main physical driver
affecting the diffuse transport of PQ* to riversfrom agriculture,via overland flow processes are
bedrock permeability, soil thicknessil drainage and topographydothPQ* and NH* can belostto
overland via near surfaceransport in high Pindex soils or via incidental lossdguid slurry
applications during closed periods spreading during inappropriate weather conditions i.e. low soil
moisture deficit (SMD) and rainfalkigurest.1 and4.2 show the EPA diffuse tools near surfe@*
susceptibility and Pollution Impact Potential (PIP) maps, respectively. The areas of darkesadown
darkest purplerepresent the highest risk from a diffuse Id3$o surface water perspectiven the
susceptibility and PIP maps respectividyased upo the PQ* load apportionment analysis (Section
2.1.3) the conceptual model (Section 3) and the susceptibility/PIP maps, two stream sections are
deemed thehighestrisk from a diffuse P loss perspective. Both sectionscaresideredat risk of
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diffuse Plossesg A i KAY a{ SOGA2y m KAIKSaAdG wAialé oO6CAIdzNBa
load apportionment analysis indicated that a considerable percentage of the total catchment P load

comes from the headwaters of the PAA (see Chart 2.1). Thefl®&3* from this area is particularly

relevant to MOYNALT®40, which routinely exceeds the EQS (0.035mgRMthg area is both steeply

sloped andhydro-geologically susceptible to high water tables (PI aquifer with limited storage), also

having the potatial for rejected recharge to occur; this may give rise to a greater density of artificial

RN} AYyF3aS LINRPEAYIf G2 G4KS adNBIY OKJlayhgu§hhavingt { SOG A z
both very highPO43 susceptibility and PIP has relatively Islopes, therefore reducing the likelihood

2F ONRGAOIE &2dz2NOS I NBFa o/ {! QdihetheicdNidHoadily 2 NS X
analyses that the stretch of river within{ SOG A2y H [ 26SNJ wAalé I LIISI NE&
load comingn from the catchment area upstream of ti&arlanstown Bmonitoring point.

4.1.2 Farmyards

PQ*and NH'loss is possible at any location within the PAA where there is direct connection between
a farmyard and the stream. Given the potential for a higher artificial drainage density in the
headwaters of the PAA, this area may be particularly susceptiblerttyad losses. THeQ* loading
analysis indicated that the largest increasePi@® load occurred between th&r nr Shanacan Ho

and Carlanstown Bmonitoring points (sed-igure2.1; Chart 2.). From a diffuse P loss perspective,
this stretch of riverepresents a low risk, with well drained soils and a locally important aquifer, which
provide sufficient storage for recharge. As such, the likely source of elevated s8@amalong this
stretch is farmyards which have a hydrological connection to treast.
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Figure 41: Orthophosphate near surface pathway pollution impact potential (PIP) map.
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Figure 4.2 Orthophosphate near surface pathway susceptibility map
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4.2 Hydro-morphology: Channelization

According to the EPA catchments uohannelization is a significant pressure on the MANYT Y020,
MOYNALTY50 and MOYNALTG60. The majority of the Moynalty PAA stream and tributaries are
part of theBoyne Arterial Drainage Schent@gure 4.3 shows the sections of the Moynalty Rikh

are covered by the drainage scheme and the 2019 planned areas of work. It is likely that significant
channel maintenance works have been undertaken in the PA#aCavill be made with OPW staff

to identify what where andwvhenworks were carried alalong the channel. LCA assessment will focus
on mapping the areas of the main channel proximal to the EPA monitoring points, where stream
alteration hastaken place. Biological status aMOYNALTY20 Rathbournes Brfell from 34
(Moderate) in 2015 to JPoor in 2018). No water chemistry data is currently available for the
Rathbourne's Bmonitoring point.Baseline nutrient concentrations (204818) at theMullagh Br (Br

d/s Rosehill Brjnonitoring point (approximately 3.5kms downstream R&thbourne'sBr ) were
typically below Good status thresholds. Based upon that data, it is likely dnydrphological
conditions at MOYNALTY_020 may supersede nutrient loss in terms of significance.

% RathbourneBr;

MULLAGH LOUGH STREAM_010

N

Mullagh Br (Br d/s\Rosehill'Br)

MoynaltyBr

% MOYNALTY_040 A_GHNANEANE_

==MOYNALTY_060
Moynalty PAA Waterbodies

OPW drainage scheme
2019 OPW drainage plan

Fyanstown'Br

Figure 43: Map of OPW drainage netwofBoyne Arterial Drainage Scheme
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4.3 Industry: PO23602

It was demonstrated in Section 2 thaiblogical status atlawaterbodies which are downstream of
the PO23602 facility droppeddramatically between 2009 and 2012, the MOYNAD3Y and040
dropping fom Moderate to Poor and the MOYNALTY0 and 060 dropping from Good to Poor.

P0O23602 invested in a newastewatertreatment facility in 2012the project involved the relocation

of existing services, the installation of drainage within the existing agitah, installation of an
aeration system and other associated workbke discharge location for the WWTP is approximately
1.3km upstream of théullagh Br (Br d/s Rosehill BAnnual averagQ* and NH* concentrations
decreased dramatically followgrthe completion of the works, suggesting that a) the facility was likely
to be impacting on stream nutrient concentrations and b) that the upgrade to the WWTP system
improved the chemical water quality of the stream. In spite of substantially |&@r concentrations
(below the EQS) in 2015 and 2018, biological status did not improve, remaining at Poor (Section 2.2.1).
The data suggests an additional impact either from the plant or from the upstream area. Given that
the upstream area is all agriculalrand PQ*, NH* and BOD were all within acceptable limits
(AppendixB), it is likely that a nomutrient/organic component of thePO23602 discharge is
impacting biological status downstream.

Meath County Gouncil testing of the discharge to waters preusly identified several analytes present

at elevated levelsAluminium, Barium, Antimony, Nickel, Titanium, Zinc, Chromadadling that i is
possible there is large variability in concentrations over time, possibly with intermittent spikes
dependent orbatch processes on siPers Comm, Meath CoCo)

In June 2018, the EPA inspectorate carried out a risk assessment having regard to "Guidance on the
screening for priority substances for waste water discharge licences". The assessment confirmed
elevated cocentrations of Antimony, Barium, Copper and Zinc in the effluent. The EPA stated that
the licensee has not identified measures to comply with European Communities Environmental
Objectives (Surface Waters) Regulations 2009. The following correctivesastogidentified:

9 Investigate the sources of priority substances and take such measures as are necessary to
comply with the European Communities Environmental Objectives (Surface Waters)
Regulations 2009 for théischarge oéuch substances from the WWTP.

1 Establish a monitoring programme to evaluate the effectiveness of the measures. The licensee
shall have regard to the finags of the risk assessment, IPC licence and other relevant
legislation when determining the frequency and scope of monitoring.

1 A progress report on points 1 and 2 shall be submitted to the EPA as a site update/notification
within 12 months.

The results ofhis processin conjunction with biological testing upstream and downstream of the
dischargeshould provide additional clarity on the impact of the plant.
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4.4 Urban wastewater
441 Mullagh WWTP

According to the EPA catchments unit, the Mullagh WWTP is thesgpidicant pressure on the
MULLAGH LOUGH STRERM Based upon Sections 2.1.2, 2.1.3 and 2.2.5, the Mullagh WWTP has
the potential not only to impact biological status on the Mullagh stream, but also on the Moynalty
river downstream of its confluence.

According to 2017 AER for the Mullagh WWTP
1 a¢KS 22 ¢t-Oz8YE YRyl 6AGK GKS 9[+Qa aSi Ay (KS
1 The discharge from the works may be giving rise to a breach of EQS in the receiving water.

1 For reasons of access and Health &8afdownstream samples are being taken on the
Moynalty river of which the Mullagh Lough Stream (which the WWTP discharges into) is a
tributary. Upstream samples are taken upstream of the WWTP from the Mullagh Lough
Stream. Higher Orthophosphate and Amnaolavels at the downstream sampling point are
fA]1Ste AYyFfdzSSYOSR o0& LINBaadzaNBa ¥FdzNI KSNJ dzLJa G NI

It has been demonstratethat a significant P and N load enters the MOYNAQAWY load from the
MULLAGH LOUGH STREAM_ 10 wiasthe potential to impact the biological status of MOYNALTY
40, 50 and 60A nutrient load apportionment analysis will be carried out both upstream and
downstream of the Mullagh WWTP, to confirm if the plana significant pressuren both MULLAGH
LOUGH STREAM_10 and the Moynalty River.

Fieldwork was undertaken on 15th February 2018 by RPS ecologists. A survey was carried out
approximately 600m upstream and 750m downstream of the WWTHe SSRS recordedbath the

upstream and downstream survey sites was 3.2 which suggest that the sité¢ Riskof failing to

I OKAS@S (KS W3I22RQ ¢l GSN) ljdzZt f Ade &adlhkddzda 202SO0GAL
both sites were similar with the presence ®fichoptera and GOLGéstropoda Oligochaetaand

Diptera) and the absence of Ephemeroptera, PlecopteraAsellus The RPS results indicate that the

Mullagh WTTP is not the sole pressure on the river. Investigative assessment upstream of the WTTP

will also be required to mitigate the effect on both thHdULLAGH LOUGH STREAMadd the

Moynalty river into which it flows.

4.4.2 Carlanstown WWTP

Carlanstown Bis cited as a significant pressure by the EPA catchments unit. The agglomeration is
served by a wastewater treatment plant with a Plant Capacity PE of 820. The treatment process
includes the following: Preliminary Treatment (Screening), Secondary TretatDiéfused Aeration),
Nutrient Removal (Dosing of Ferric Sulphate to achieve phosphate removal)

Based upon the 2014, 2015 and 2016 Annual Environmental Reports (AER), significant issues were
identified at Carlanstown WWTp until 2015:
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1 In 2014, The Camastown WWTP was necompliant with the ELVs as seut in the
wastewater discharge licence fBQ*and NH*. The norcompliances were due to issues with
the ferric dosing system and the requirement for a major clean out of the plant, respectively.
Accordng to the AER, these issugsre dealt with.

1 In 2015, BOD, Chemical Oxygen Demand (COD), suspended solidBGS$nd NH;"*
exceeded the ELVS set out in the licefike.main causeitedfor the failing of the wastewater
treatment process in 201&aslow levels of alkalinity in the influetgading tonitrification of
ammonium being inhibited. A lower pH has also resulted in a filamentous bloom in the plant
which has caused aissue withthe settlement in the final clarifierA range of corrective
actions were applied including daily monitoring /altering of dissolved oxygen concentrations
to generate sufficient micrdviological reproduction to treat the effluent.

1 In2016while the issuesvith BOD, Chemical Oxygen Demand (COD), suspended solids (SS)
PQ* appeared to have been resolved, issues With* persisted. Fine tuning of the aeration
system and the introduction of caustic soda dosing at the drinking water plant in an effort to
stabiise the alkalinity.

The abee interpretation is line with the results presented in Sections 2.ivRere it was
demonstrated that 2015 annual averadg®?® concentrations downstream of Carlanstown WTTP
increased significantly. Conversely, in 2018, annaatrage PQ* concentrations decreased
downstream of the WTTRAlthoughNH*A & OAGSR +a F OGNBIFGYSy(d LINRof SY
the downstream concentrations are not a concern from a WFD status persp&eotmn (2.2.5)22

samples have been atysed downstream of the plant since 20§ samples exceeded the 95%

threshold. Furthermore, if the Carlanstown WWTP was to impact WFD status, it would be the status
oftheFyanstown BY 2 Yy AG2NA Y 3 LR AY (G 2 @S Nlisoddidito NO¥W@a R2 gy :
short distances in oxygenated watés a N@ is not a significant issue Byyanstown BrNH" oxidised

to NG is also not a significant issu€heCarlanstown Bmay have been a significant pressure up to

2015, however it is n@ unlikely.
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5 Interim gtory of the Moynalty PAA

5.1

Interim story of the MOYNALTY020

x  Significant issueHydro-morphology
x EPASignificant pressure: Channelizati@ Agriculture

1

5.2

The MOYNALTY20 (IE_EA _07M0301Q@vaterbody is at Risknd has been assigned Poor
WEFD status (2015), based upon Pdavertebrate Status or PotenfiaChannelization and
agriculture are cited as the significant waterbody pressures by the EPA catchments unit.

Biological status at MOYNALD20 Rathbournes Brfell from 34 (Moderate) in 2015 to 3
(Poo in 2018. Currently, no supporting chemistry data is available for the monitoring point.

BackgroundPQ?® concentrations entering the PAA from the MOYNALTY_010, and continuing
into the MOYNALTY30, although notypically above the EQS, contribute to the downstream
PO43 load, which in addition other downstream diffuse and poiRQ* loads cause an
exceedance of thePQ* threshold at the MOYNALTMO MOYNALTY50 and
MOYNALTY60.

AsPQ? concentrations appear to dilute consistently betwe€arlanstown Band Fyanstown
Br(MOYNALTY60) to close to or below the EQS, reductions in the incoming P load upstream
of Carlanstown Brshould be sufficient to improvestream concentrationsn both the
MOYNALTY40, MOYNALTY50 and MOYNALTO60.

The nutrient load reduction target to achieve a stre@@®> concentration of 0.030 mgP/L at
Carlanstown B(MOYNALTY_50) is 1148kgP/Yr. An estimated 2018 aR@alload of
739kgP/Yr entered the stream upsam of MOYNALTY ZB®lullagh Br (Br d/s Rosehill Br),
which includes the MOYNALTO20, 020 and 030 sub-catchmentareas.

The conceptuapathways modebnd the EPAsusceptibility/PIP mapidicates thata large
proportion of the MOYNALT®20 falls within the highest risk category for diffuse P losses.
Farmyards with connectivity to the stream may also result in BR@ loss to the stream.
The Agricultural Sustainability and Advice Program&®SAPshould emphasise pathway
interception ard mobilisation control as the preferred mitigation strategy.

Interim story of the MOYNALTY030

x  Significant issuePQ*/NH4" & potentially priority substances.
x EPA Significant pressure: Agriculture (Pasture & Farmyard) & P@236
x Significant pathway: Overland (Agriculture) & Point

f

TheMOYNALTY30(IE_EA_07M03030)@vaterbody isAt Riskand achievedPoor WFD status

in 2015, based upon Podnvertebrate Status oPotentid. 2018 biological status was also
Poor. TheMullagh Br (Br d/s Rosehill Bnpnitoring point is at the base of the MOYNALTY_030
waterbody and is located on the main channel, approximately 60m upstream of the
confluence with the MULLAGH LOUGH 8MRB10waterbody.
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9 The significant pressures highlighted by the EPA in the waterbody are agriculture and industry
(PO23602). The significant issues highlighted by thalrochemistryand load apportionment
analysisvere PQ*andNH,*loss to the stream.

1 The fluctuation in biological status measured over the past 10 years {2008 at the
MOYNALTY30 waterbody did not correlatavith stream nutrient levek, an additional
pressure is likely.

1 PO23602 is cited as a significant pressuon the MOYNALT®30 by the EPALocal
catchment assessment will focus on determining if the PG23B@lischarge impacts the WFD
status of the waterbody PO23602 is considereda significant pressure on the
MOYNALTY40, 050 and060 alsq this is reasonale given the drop of all waterbodies
downstream of the discharge to Poor status in 2009.

9 The nutrient load reduction target to achieve a streR®> concentration of 0.030 mgP/L at
Carlanstown BIMOYNALTY)50) is 1148kgP/Yr. An estimated 2018 annR@?® load of
739kgP/Yr entered the stream upstream of MOYNAD3Y (Mullagh Br (Br d/s Rosehill Br),
which includes the MOYNALT20, 020 and 030 sub-catchment area.

1 The conceptuapathways modeblnd the EPAsusceptibility/PIP mapmdicates thata large
proportion of the MOYNALTW®30 falls within tle highest risk categorfor diffuse P losses
Farmyards with connectivity to the stream may also result in B loss to the streamhe
Agricultura] Sustainability Support and Advice Programme (ASSAP) should emphasise
pathway interception and mobilisation control as the preferred mitigation strategy.

5.3 Interim story of the MULLAGHOUGHSTREAMO10

x Significant issuePQ*, NH*, NQ7, BOD
x EPA Significanpressure: Mullagh WWTP
x  Significant pathway: WWTP, Diffuse urban point & point source Agriculture

I The MULLAGH LOUGH STREAQMELEA 07M06040@vaterbody isAt Riskand was assigned
Moderate WFD status in 2015, based upon Poor Invertebrate Status or Potdnt2018,
biological status fell to PooiThe sole significant pressure highlighted by tiE&PA is Urban
Waste Water the Mullagh WWTP.

1 TheBr u/s Main Ch Cdémonitoring point is at the base of the MULLAGBUGHSTREAM_010
waterbody. The monitoring point located approximately 140m upstream of the confluence
with Moynalty River and almost 1km downstream of the Mullagh WWITF significant
monitoring pointissues highlighted by the hydrochemistry and load apportionment analysis
were PQ%, NH+, NQ andBOD

9 The main channel confluence with the MULLAGH LO®JIGHEAMLO is between thélullagh
Br d/s Rosehill BIMOYNALTY030) and Br niShanacaran HOMMOYNALTY}40) monitoring
points. The results of the P load apportionment analgsiswed a2015/18 stream P load
increase over 700kgP/yr between the two monitoring pointsspite of a comparatively low
flow rate on the MULLAGH LOUGH STRBA® the sigificantly elevated P concentrations
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in 2018 led to an estimated load of 886kgP/Yr entering the main Moynalty channel. The data
suggests a significant impact of thMULLAGH LOUGH STRE®I on the WFD status of
downstream waterbodies (MOYNALTY_480 & 060). LCA assessment will focus on
determining what proportion of the P load discharging from the MULLAGH LOUGH
STREAM_1® Moynalty river comes from the Mullagh WWTP.

5.4 Interim story of theMOYNALTY040

x Significant issuePQ* & NH;*
x EPA Significant presses: PO23&2 & agriculture
x  Significant pathway: Point source Agriculture (walfained soil) & Point (PO2362 )

T TheMOYNALTYO0 (IE_EA_07MO03070Q@vaterbody isAt Riskand was assigneBoor WFD
status in 2015, based upon Poor Invertebrate Status or PoterBialogical status at
MOYNALTY40 Moynalty Bj fell from 34 (Moderate) in 2009 to oo in 2012, remaining
Poor in 2015 and 2018Annual averag®Q®* concentrationsat Moynalty Br (in mgP/L) for
the corresponding/ears were 0.04 (2009), 0.048 (2012) and 0.034 (2015), N& and BOD
remained within acceptable margins during the periddhe jump inannual averagePQ*
between 2009 and 2012 may have resulted in the drop in biological status, thereafter
however,PQ* conentrationsbelow the EQS in 2014/2015 did not result in improvement in
biological statusHevated2016and 2017PQ* concentrationswere measured athe Br nr
Shanacaran Bridgemonitoring point (1.7km upstream oMoynalty Bj). The peaks in
concentration where broadly consistent with elevated concentrations in the MULLAGH
LOUGH STREABAO.

1 The 2018 orthophosphate load apportionment analysis showedigaificant P load
(>700kgP/yr)entering the main channel betweeMOYNALTB0 and MOYNALTYO. An
estimated2018 P load of 886kgP/Yr came from the MULLAGH LOUGH STREAM_10 which
O2y ¥t dzZSy 0Sa w oy MyyQalty Biziokitaringpoint. 2 F G KS

1 From a diffuse pathways perspective, the MOYNALTY _4€atabment area is primarily well
drained with low PQ?* susceptibility and pollution impact potential (PIP). Agricultural
measureswill focus on farmyard and drain connectivetythe stream.

5.5 Interim story of the MOYNALTY50

x  Significant issuePQ* and NH*
x EPA Significant pressures: Agriculture, PO226, agriculture & channelization
x Significant pathways: Point source Agriculture & Point (POX29

1 TheMOYNALTYO0 (IE_EA 07M03080Qvaterbody isAt Riskand was assigned Poor WFD
status in 2015, based upon Poor Invertebrate Status or PotentlFD status at
MOYNALTY_5Cé&rlanstown Brfell from Goodn 2009 toPoor in 2012 and 2@l Biological
status improved to Mderate in 2018.
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5.6

Annual averagQ?* concentrations (in mgP/L) for the corresponding years were biological
status was assigned were 0.04 (2009), 0.033 (2012), 0.046 (2015) and 0.044TB6X8hp

in status from Good to Poor between 2009 and 2012 dassarrelate with annual average
PQ?* concentrations for the period. N NH* and BOD concentrations between 2009 and
2012 dd not suggest a trend change that should cause such a dramatic loss of
macroinvertebrates. The improvement biblogical statuso Moderate in 2018, was coupled
with annual averag®Q?* concentration 0f0.044ngP/I, which exceeds the E@S;suclPQ*

is considered a significant issue.

The results of a 2018 load apportionment analysis showed that a 1148kgP/yr decrease in the
P load entering the stream is required to bring about an annual average concentration
0.030mgP/L aCarlanstown Br

As described in MOYNALTY_20 and MOYNALTYh 86timated 2018 annu&®Q?® load of
739kgP/Yr entered the stream upstream of MOYNALT(¥80agh Br (Br d/s Rosehill Br).

Between theMullagh Br d/s Rosehill BMOYNALTY 30) aBd nr Shanacaran HMOYNALTY
40) monitoring points, the stream P load jumped by over 700kgP/yr. Thkeligdue to the
MULLAGH LOUGH STREAMwhih enters the maichannel between the two points.

BetweenBr nr Shanacaran HMOYNALTY 40) a@hrlanstown B(MOYNALTY 50), a 2018 P
load increase of 1606KgP/Yr was measured.

In addition to the diffuse P load reductions which may be possible to achieve in the MOYNALTY
20 & 30 and the WWTP load reductions which could be achieved in MUILAABHSTREAM

_10 (and as a result MOYNLATY ,48%SAResourcesshould be prioritisedin the sub
catchment between Br nr Shanacaran Hand Carlanstown BrThe MOYNALTY_50 sub
catchment area is primarily well drained with I&®R@* Susceptibility and pollution impact
potential (PIP). Agricultural measures should therefore focus on farmyard and drain
connectively to the stream.

Interim story of the MOYNALT Y60

Significant issuePQ*

EPA Significant pressures: POZBB, Agriculture, channelization & Carlanstown WWTP
Significant pathway: Point source Agriculture (waltained soil) & Point (PO2362
/Carlanstown)

1 The MOYNALTYO0 IE_EA_07M03090)Qvaterbody isAt Riskand was assigned Poor WFD

status in 2015, based upon Poor Invertebrate Status or Potential. Biological status at
MOYNALTY_5Cé&rlanstown Brfell from Good (4) in 2009 to Moderate in Poor in 2012 and
2015. Biologicastatus improved to Moderate in 2018. It is nea®rthy that the pattern in
biological status is identical to the pattern at MOYNALTYCadlgnstown Br A pattern of
nutrient dilution downstream ofCarlanstown Bwasidentified, as suchijt is likely thatthe
source of the significant nutrient pressure affecting biological status on both the
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MOYNALTY_50 and the MOYNALTY_60 is upstre2aniahstown BiThe hydremorphology
of the Fyanstown Bmonitoring point may also be an issue.

1 ThePQ?® load apportimment analysis suggests that load reducticachieed upstream of
Carlanstown BfMOYNALTY0) should be sufficient to redu¢&Q* concentrations to | below
the Good status threshold &yanstown B(MOYNALTY0)

I The Carlanstown WWTP is located between tBarlanstown Brand Downstream of
TPEFF2300D0488SWQ@dnitoring points. Based upon theemgentage difference iPQ,
NH;" and BODxoncentrations both upstream and downstream Gfarlanstown WWTP from
20142018 it is unlikely that the WWTP is having a significant impact on the receiving water.

5.7 Interim story (Unassigned Waterbodies)

Both the AGHNANEANE_or_ HERMITAGE abih REASK 10 waterbodies are Unassigned and have no
water quality data. In order to characted what the significant issue is in tvaterbodiespreliminary
fieldwork is required. This will focus on watgrality samplirg andSSRS assessment at the confluence
of each tributary along the main watercourse of both rivdrsaddition, a hydrologicalssessment
(slow flow) of the waterbodies will be undertaken.

Once the significant issue has been identified and narrowed down to each tributary, further
investigation will be required to characterise the significant pressures alone each stretch. Both
waterbodies enter the river between MOYNALTY_50 and MOYNALTY_60. Given that nutrient
concentrations typically decrease between the two main channelcatbhments, it is possible that
discharge from the unassigned waterbodies provide dilution to the mainraia
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6 Workplan
Table6.1: Summary of EPAnd LAWPRO actions
o Responsible . LAWPRO Workplan
Moynalty Identifier SiEEET EPA Actions
AGHNANE ' Action- Hyo!rolog|cal Assessment .
IE_EA - LocalAuthority Slow flows in the water body are believed to be
ANE_or_H | 1Al Provision of . ) .
07A200 . Waters Programme| impacting the water body status negativelgeed . .
ERMITAGE Information . . Focus on water quality samplirand S&
940 (LAWPRO) hydrological assessment regarding the areas of sl
_010 assessment at the confluence of each
flow. ) :
— tributary along the main watercourse of both
A3 Determination Local Authorit rivers
of Water Quality y Water samples to be taken to determine if there a '
(unassigned Waters Programme nutrient issues
9 (LAWPRO) :
waterbody)

9 SSIS assessment along the main channe
upstream of the MP and at confluence of
each tributary along the main

o MOYNALT IA7 Mulup le . Local Authority Focus on sources of nutrients from agriculture ang watercourse. N
07M03 Y 020 Sources in Multiple| Waters Programme sediment fromhvdro-moroholo 9 Identify CSAs for P loss in high P
0100 - Areas (LAWPRO) y P ay- susc/sloped areas. Refer to ASSAP
Map channelized areas upstream of MP
establish if suitable hatat exist at MP for
biological assessment
Measure Lease with Meath CoCo on previous farn
Continue orgoing monitoring and farm inspections  inspections. Prioritise high riskrmyards
IE_EA MOYNALT! 1A1 Provision of Local Authority Fo de_tgrmme whether farm; that Werp_rewously based upon P load apportionment and
07M03 Y 030 Information Waters Programme| identified as problems and issued notices/ cross SSIS. Refer to ASSAP
0300 - (LAWPRO) compliance/ enforcement, have improved. Continy
to check whether it results in an improvement in
water quality.
Provide monitoring results data in relation to IPPC Biological and chemicasaessment upstrear
IE_EA MOYNALT| IA1 Provision of Local Authority P0O23602 _I|c§nce to EPA for review. and downstream of PO23@2 . Refer to EPA
07M03 Y 030 Information Waters Programme| If the monitoring does not confirm tha& 023602
0300 - (LAWPRO) IPPC licence is a significant pressure, complete af
IA5 or IA7 focussed on agriculture.
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- Responsible . LAWPRO Workplan
Moynalty Identifier ST EPA Actions
SSIS assessment along the main channel
IA7 Multiple Local Authority Focus on diffuse sources of phosphate, in particul upstrea}m of the MP and at f:onﬂuence of
. . . . ; each tributary along the main watercourse.
Sources in Multiple| Waters Programme| in areas of high PIP (SW/P) in the north of the sub : o
Areas (LAWPRO) basin Identify CSAs for P loss in high P susc/slopg
' areas. Refer to ASSAP
Measure Liaise with Meath CoCo on previous farm
Continue orgoing monitoring and farm inspectiong inspections. Prioritise high risk farmyards
IE_EA MOYNALT IA7 Multiple Local Authority to determine whether farms that were previously | based upon P load apportionment and SSIS
07M03 Y 040 Sources iMultiple | Waters Programme| identified as problems and issued notices/ cross | Refer to ASSAP
0700 - Areas (LAWPRO) compliance/ enforcement, have improved. Conte
to check whether it results in an improvement in
water quality.
Liaise with Meath CoCo on previous farm
. . inspections. Prioritise high risk farmyards
E B MOYNALT |A7Mult|ple . Local Authority Focus on sources of nutrients from agriculture anq basedupon P load apportionment and SSIS
07MO03 Sources in Multiple| Waters Programme, :
0800 Y_050 Areas (LAWPRO) sediment from hydro morphology. Refer to ASSAP
Carlanstown WWTP: Refer desktop
assessment of the pressure to EPA
Load reductions upstream @farlanstowrBr
IE_EA IA7 Multiple Local Authority . , should be sufficient to reduce BOlevels to
07MO03 I\\(A%\ggALT Sources in Multiple| Waters Programme, zggiun?e%r: fsrglrjnrchesd?g r:]:,lct)rrm?:(f)rlzm agriculture and below the WFD threshold in the Moynalii§).
0900 - Areas (LAWPRO) y P ay- Instead focus on hydrmorphology
MULLAGH Carry out nutrient load apportionment
IE_EA_ LOUGH IAL Provision of Local Authority Mullagh WWTP is scheduled for upgrade. EPA to | analysis to establisimpact of the WWTP on
07M06 STREAM d Information Waters Programme| monitor for improvement in water quality and the WFD status of the MULLAGHLOUGH
0400 10 - (LAWPRO) biological status. STREAM_10 and the main Moynalty chann
Refer to EPA.
o Focus on water quality sampling andiSS
IA3 D .
IE_EA_ 3 etermlnqtlon Local Authority L assessment at the confluence of each
REASK of Water Quality Water samples to be taken to determine if there ar . :
07R320 . Waters Programme o tributary along the main watercourse of both
07_010 (unassigned nutrient issues. .
900 (LAWPRO) rivers.
waterbody)
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7 Possible mitigatioroptions

7.1 Agriculture

With the exception of the MULLAGH LOUGH STREAM_10 and the two unassigned waterbodies
(REASK 10 andGHNANEANE_or HERMITAGE),0&ll of the Moynalty PAA waterbodies have
agriculture as a significant pressure. The desktop assessment has demonstrat€fhand to a

lesser extent Ni loss towaterbodies is the significant agricultural issue in the PiZable 7.Jprovides

a immary of potential agricultural measures for preventionR®> and NH* loss broken down in
pathway interception, mobilisation control and source control categories.

In the MOYNALTY_20 and MOYNALTY_30, where the catchment has a steeper gradientyvitbupled
highPO43 susceptibility, ASSAP should emphasise pathway interception and mobilisation control as
the preferred mitigation strategy.

In the MOYNALTY_40, 50 and 60, the focus should be on farmyard/farm roadway/farm drain
connectivity towatercourses, with appropriate source, mobilisation and pathway control measures.
Based upon the P load apportionment analysis, particular focus should be given to farmyards the
MOYNALTY_50 swahtchment areawhich are hydrologically connected to the stne.

Table7.1: Summary opotential agricultural measures for prevention®®* and NH* loss.

Pathway
Interception Source Control Mobilisation Control

Management of
Critical Source
I NBI & 6/ {| Informing and educating farmers | Avoidapplication 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 aA 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 use on Peat soils compaction

Improved farm
road/tracks design | Precisiomapplication of nutrients at
and location correct rate Adopt spring cultivation

Establish/preserve
wetlands Nutrient mining Appropriate reseeding management
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Pathway

Interception Source Control Mobilisation Control
Constructed

Wetlands Liming Crop type

Run off attenuation

features Precision placement dértilisers Adopt min till
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 of amendments

Allow field
drainage system to
deteriorate

Destock/reduce stock for Winter

Appropriate use of
feeders/troughs/outwintering

Reduced field
drainage and
backfill
amendment

Extensification (land use conversig
from tillage)

Prevent livestock access to waters

Intake wells on
subsurface drains

Improved management of collectio
and storage of farm wastes

Improved farm road/tracks design
and location

Farm Drainage
Plans

Additional storage for farm wastes
required

Large woody debris
for detention
ponds

Separation of clean, grey, soiled
anddirty water in farmyard

Off line bunds/in
stream diversion
structures

Soil management plan

Prevent livestock

access to waters
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7.2 WWTP

7.2.1 Mullagh WWTP:

Mullagh WWTP is scheduled for improvement by Irish Water. EPA to work with Irish Water on
appropriate improvement to upgrade existing infrastructure. The deskstudy indicates that reducing

the P load to MULLAGH LOUGH STREAM_10 is central to improvemeRDo$ts{us on both
MULLAGH LOUGH STREAM 10 and Moynalty River. LAWPRO LCA (nutrient load apportionment
upstream and downstream of the WWTP) will provide further guidance to the EPA on how best to
inform Irish Water on the programme of improvement works.

7.2.2 Calanstown WWTP:

Carlanstown WWTP is scheduled for improvement by Irish Water. EPA to work with Irish Water on
appropriate improvement to upgrade existing infrastructure. The daakly assessment indicates

that Carlanstown WWTP is no longer a signifiganessure on the MOYNALT60 (yanstown Br
waterbody.

7.3 PO23602
The following corrective actions were givenR023602 by the EPA office of enforcement (OEE).

1 Investigate the sources of priority substances and take such measures ascassary to
comply with the European Communities Environmental Objectives (Surface Waters)
Regulations 2009 for the discharge of such substances from the WWTP.

i Establish a monitoring programme to evaluate the effectiveness of the measures. The licensee
shall have regard to the findings of the risk assessment, IPC licence and other relevant
legislation when determining the frequency and scope of monitoring.

9 A progress report on points 1 and 2 shall be submitted to the EPA as a site update/notification
within 12 months.

The results of this process in conjunction with a LAWPRO biological assessment report upstream
and downstream of the discharge provide additional clarity on the impact of the plant. This will
be referred to the EPA catchments unit, who vidide directly with the OEE.

7.4 Hydromorphology

1 LAWPRO to liaise with the EPA and OPW on previous works on the Moynalty channel (Boyne
River Drainage Scheme).

8 Communications

1 A community information meeting was held on ti2th February 2019n the stream
threshing museum Moynalty20 attendees, excluding representatives from LAWPRO, ASSAP
and Meath CoCo.

1 An ASSAP lefhirmers meeting \as held in the stream threshing museum Moynalty on the
16" April 2019.
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Appendix A
Maps

Map 1 OSI map odPAA

Map 2 Wet/dry (soil drainage capacity) map
Map 3. Aquifer type map

Map 4: Rock unit map

= =2 =/ = -

Map 5. Groundwater vulnerability map
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