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Summary

The ShournagiemonstrationCatchment is one of six cdiments selected by the Waters of Life
Project. The Waters of LIFE is an EU LIFE Integrated Project which aims to help reverse the
RSGSNAZ2NI GA2Y 2F LNBfFYRQaE Y2ald LINRAGAYS 41 (SNA

The Shournagh is locatad County Cork withthe river rising in the foothills of the Boggeragh
Mountainsca. 25km northwest of Cork city. Flowing insauth easterly direction towards Blarney
where it confluences with the river Lee.

The ShournaghDemonstration Catchmentcomprises five river waterlmbes, Rathcoolad10,
Shournagh010, Shournagh020, Shournagh030 and Shoragh 040. The latter three areIBe Dot
waterbodies meaning that their Water Framework Directive (WFD) environmental objective is to
achieve High ecological statu@lighstatus objetive). All five waterbodies discharge to the Lee
(Cork)_90 just west of Cork city

Rathcoola010 and the Shournagl®10 are currently at Good status and althougbt at Rislof failing

to meet their WFD objective, will be considered for protectineasures by the Waters of Lifehe
Shournagh020 was at Good status in the most recent WFD reporting period (2@03.8) due to a
WD22RQ wl! ¢ &02NB dRiskimotachieving its High-statusibijestNa oy,
the most recent bitgical and RHAT data in 2020 were both at High status indicating a return to High
status. It is therefore considered to be currenbipt at Riskand will be considered for protection
measures by the Waters of Life Programme. Shourn@®m and 040 are curently at Moderate
status and are thereforét Riskof hot meeting their WFD High status objectives. These two rivers will
be considered for restoration measures by the Waters of Life Programme.

Elevated orthgphosphate and nitrate levels are driving tlwerall Moderate ecological status in
Shournagh030 and040. Accounting for the influence of the Manin_800 subcatchmeniand the
Blarney WWTHRdischarges to the Shournadd80 just west of Blarney townpapproximately 42% of
the phosphate loads and 53% tbfe nitrate loads at Bannow Br on the Shourna@#0 are arising
from the Shournagh Demonstratiora@hment (i.e. Rathcool®10, Shournagh)10, 020 030 and
_040).

The soils in this catchment are brown earths over old red sandstone geology. They ateawmelt

with the exception of small areas of gleyic brown alluvial soils neighbouring the streamlowte
catchment. These soils are generally well suited to the grassland dairy production that dominates in
this catchment. Based on the free drainirgiure of the soils, nitrogen is considered the main nutrient

at risk of loss via subsurface pathways. However, thetignold red sandstones which underlie this
catchment tend to have a weak ability to retain orthbosphate in the soil and are pronel&aching

of phosphate via subsurface pathways. Therefore diffuse losses of nitrate and phosphate from
agricultural soils is the main pressure in the Shournagh Demonstr&awchment. Subsurface
pathways are the main route for losses of both of these iemtis and therefore mitigation measures
which focus on source control options are likely to be most effective. These measures broadly include

Waters Of Local Authority#
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reducing nutrient inputs, improved soil nutrient management and improving nutrient use efficiencies.
Soil phosphars (and pH) data should be gathered where possible to identify the riskiest index 4 sails.

The initial local catchment assessment aims to gather baseline data on macroinvertebrate health and
water chemistry at the outlet of each subbasin and also in the headwaters of each subbasin where
access is possible via the road. A total of 24 potentiapta sites have been identified at this desk
study stage for this purpose. It is recommended to conduct the biological surveys within the same
season and the water chemistry sampling on the same/consecutive days where possible to facilitate
robust compariens between sites.

1 Introduction

1.1 Background to Catchment

The Waters of LIFE is an EU LIFE Integrated Project (IP) which aims to help reverse the deterioration

2T LNBfFYRQAa Y2ald LINAaGAYS 41 GSNBRP® ¢KS idndllg 2S00 4
to test measures for the protection and restoration of High Status in Blue Dot rivers. The five
demonstration catchments were selected from WFD -satthments defined by the EPA. The

selection process considered a number of criteria, includinghber and extent of significant

pressures, status history and Q value amongst others. The project also includes one control catchment

(the Sheen), which was selected on the basis that it consistently demonstrated High Status in the past

and is currentlyNot at Riskof failing to meet its WFD objectives. Seemonstration Catchment

Selection Repoffor further information on the catchment selection pregs

The ShournagiDemonstration Catchment comprises five river waterbodies within the larger
Lee[Cork]_SC_060 subcatchment: Rathcoola_010, Shournagh_010, Shournagh_020, Shournagh_030
and Shounagh_040. The adjacent Manin_SC_010 subcatchment discharges to the Shournagh_030

just west of Blarney town and is considered in some sections of this desk study in terms of its
contributing nutrient loadsbug K SNBE NBFSNB Yy OS Ay (i KiMaD SNF LB2NIENYAl 53 KYC
excludes the contribution of Manin_SC_010. Both {&»rk} SC_060 and Manin_SC_010 form part

of the Lee, Cork Harbour and Youghal Bay catchment.

Theriver Shournagh rises in the foothills of the Boggeragh Mounteén25 km northweg of Cork
city, flowing generallyn a southerly direction to discharge to the Lee (Cork)_90 to the west of Cork
city.

Shournagh Valley pNHA spans sections of the Shourfdghand Shournagi®40 subbasins (see
Appendix 1). Shournagh valley pNHA comprésess of wet woodland, scrub, scrub woodland and

old estate mixed woodland. Dippers (Cinclus hibernicus) and Grey wagtail (Motacilla cinerea) are
known to feed along and around the river channel.

The river Shournagh supports salmonid species and otharieshbut is not designated as a salmonid
river under the WFD. A catchmewide electrofishing survey was conducted in 2018 by Inland

10
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Fisheries Ireland along the Martin and Shournagh Rivers. The results showed that these two rivers
together had a mean cah of 17.97 salmon fry/5min in 2018. High abundances of salmon fry were
observed at sites along all the main rivers.

The lower sections of the Shournagh River are prone to flooding and a flood embankment has been
constructed along the right bank of the Shnagh 030 in Tower which protects a number of
NEBAARSYGAFE LINRPLISNIASAE FyR GKS . tFNySe z22¢t |4
indicates that this flood embankment provides protection to these properties and assets up to the 1%

AEP flood evenfor areas not protected by this embankment, hydraulic computer modelling indicates

that there is limited flood risk with 11 residential properties within the flood extent of the estimated

1% AEP event. (Lee CFRAMS, 2014)

1.2 Summary Information

Figure 1 shows location afhe Shournagibemonstration @chment, waterbodies within, monitoring

locations and the latest ecological status. A schémkyout of the catchmentywith current WFD

status and risk, is provided iRigure 2 Summary information omisk, ecological status, known

pressures and associated significance for the waterbodies in catchimer@sented inTablel. This

Ad FdzZNIKSNJ adzYYFE NAASR Ay (GKS WwSOSLII2NI AYF2NXNI (A
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Produced by: Waters of LIFE © Ordnance Survey Ireland / EPA

Figure 1: Overview of Shournagh Demonstration Catchment waterbodies and WFD monitoring sites.
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Shournagh
Demonstration
Catchment

SHOURNAGH_030
At Risk
Blue Dot

SHOURNAGH_040
At Risk
Blue Dot

LEE (CORK)_090
At Risk
GES

Legend
: Demonstration Catchment Boundary

Status 13-18

- High Status
- Good Status

Moderate Status
Poor Status

I River line, width proportional to average flow

MARTIN_040
At Risk
GES

Figure 2: Schematic layout of the Shournagh Demonstra tion C atchment showing 2013-2018 WFD status and cycle 3 risk
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Tablel: Summary of ecological status and pressuresifeidemonstration catchment

Stat .
Waterbody _a u.s Ecological Status Pressures
Objective
Name Code Type Risk 200709 | 201012 | 201015 | 201318 Category SubCategory Significant ?
. Not at . .
Rathcoola_010| IE_SW_19R45005| River Risk Good B M Agriculture Agriculture Yes
. Not at . .
Shournagh010 | IE_SW_19S01010{ River Risk Good No pressure impacts data available
Shournagh020 | IE_SW_19S01020( River | At Risk Hydromorphology| Embankments Yes
Urban Agglomeration Yes
wastewater PE>10,000
Shournagh030 | IE_SW_19S01030( River | At Risk Urban Ruroff Diffuse sources runoff Yes
D ti . .
omestic Single house dischargeg No
wastewater
Agriculture Agriculture Yes
Urban Ruroff Diffuse sources runoff Yes
Shournagh040 | IE_SW_19S01050|( River | At risk -
Domestic . .
Single house dischargeg Yes
wastewater

H= High, G = Good....

14
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2 Receptor information & assessment

2.1 Context and Setting

The Shournagh Demonstratio@atchment comprises five river waterbodies, RathcoOlE,
Shournagh010, Shournagh)20, Shournagh030 and Shouragl®40. The four Shournagh river
waterbodieshave been proposed as WFD areas for action under the third cycle of the River Basin
Management plan. Rathcool@10 and the Shournagl®10 are currently at Good status and although
they are currentlyNot at Riskof meeting their WFD objective, will be considered for protection
measures by Waters of Life.

Shournagh020, 030 and 040 are blue dot waterbodies which means they have a -sigkus

objective under the WFDO.heShournagh020 was at Good status in the most recent WFD reporting

period (201xH A My 0 RdzS (2 | WD22RQ wl hRiskafOd &cRevidgts H A M T ©
High status objective. However, the most recent biological and RHAT data in 2020 were both at High
status for the Shournagl®20 indicating a return to High status for this waterbody. It is therefore
considered to be currentlijlot at Riskand will be considered for protection measures by the Waters

of Life Programme. Shournadd80 and_040 are currentlyat Moderate status and are thereforkt

Riskof not meeting their WFD High status objectives. Elevated gptimsphate and nitrate levels are

driving the overall Moderate ecological status in Shourn@30_and040. These two rivers will be
considered forestoration measures by the Waters of Life Programme.

All five waterbodies discharge to the Lee (CoBRp (just west of Cork city). The Lee (CARD was
at Moderate status in the last reporting period (204.2018) and a moderate fish status was driyin
the overall ecological status.

2.2  WEFD Information

Water quality information has been reviewed and summary of ecological status, biological conditions,
and nutrient chemistry for the Shournagh catchment waterbodies are summaris&dhle 2 and
Table3.
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Table 2 Receptor information for

river waterbodies in Demonstration Catchment .

Protected areas

Shournagh Valley pHNA

Waterbody Name Shournagh020 Shournagh030 Shournagh 040 Rathcoola_010 Shournagh_010
N . E of Tower Br (d/s
Monit Stat . B B Br SE of Cool Ballyvod B
onitoring Station G Martin R confl) annow Br r of Coolmona allyvodane Br
Waterbody Code IE_SW_19S01020(¢ IE_SW_19S01030¢ IE_SW_19S010500| IE_SW_19R450050| IE_SW_19S010100
Risk Category | | |
WFD objective | | |
20102015 | Voderae |
: 20132018 Moderate Moderate | |
Ecological status - - - -
Element Hvdromorpholo Nutrients (nitrate | Nutrients (nitrate and Invertebrates Invertebrates
driving status y P 9y and phosphate) phosphate)
2011 Poor Moderate
Biological Status 2014 Moderate
g 2017
(Inverts) S —
R
2020
2017
Hydromorpholo
y p gy 5020
Supporting 20132018 No data available Fail Fail
chemistry
Baseline 2017 0.057 0.060
Ortho-P Indicati
ndlc_atlve Moderate Moderate
quality
Baseline 4,987 5.347 No data available No data available
Nitrat: icati i
itrate |nd|9at|ve No data available Moderate Moderate
quality
Baseline 0.041 0.032
Ammonium Indicative
quality

Significant  issug

for recepto?

Hydromorphology

nitrate and

phosphate

nitrate and
phosphate
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2.3 Biological data

Table 3: Biological Q data available on the WFD app for the monitoring stations in the Shournagh Demonstration C atchment

Waterbody name WFD monitoring station 1981 | 1986 | 1990 | 1994 | 1997 | 1999 | 2002 | 2005 | 2008 | 2011 | 2014 | 2017 | 2019 | 2020
Rathcoola010 Br SE of Coolmona
Shournagh010 Ballyvodane Br
Shournagh_020 E of Gortdonaghmore
Shournagh_030 Tower Br (d/s Martin R confl)
Shournagh_040 Bannow Br
17
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2.4  Hydrochemistry

Hydrochemistry monitoring data are only available for Shourn88@ _and040.
Shournagh030

Annual average orth® concentrations exceeded the mean Hagatus EQS (0.025mg/L) every year
from 2012 to 2021Kigure3) at Tower Brduring this period, the mean Higitatus EQS was exceeded
approximately 87% of the time and the'9%ile High status EQS (@5dng P/I) was exceeded 52% of

the time. The annual average orthoP concentration was highest in 2018 when Ireland experienced a
summer drought. The three highest concentrations in that year occurred during the very dry summer
months (July, August and Septeear) whichmaysuggest the presence of point sources.

Annual average nitrat®l concentrations were well in excess of the mean Higlius EQS of 0.9mg/I

used in WFD status classification. Annual average nidat®ncentrations increased steadily from
2013 ¢ 2019 but followed a downward trajectory in recenéars Nitrate-N concentrations nearly

always exceeded the mean and'™@%ile (1.4mg/l) Higld 0 | 1 dza 9v{Qa 6AGK GKS
occasions in 2014 and one in 20Fgure4).

Annual average ammonium concentrations were generally close to the mean High status EQS of
0.04mg/l, exceeding it in some years. There were occasional spikes in excess of%ite 3%igh

status EQS (0.09mg/l) most yedfgures). These spikes could be indicative of emissions from a point
source(s) likely in close proximity to the monitoring station.

BOD concentrations exceeded the mean Hitdtus EQS of 1.3mg/L @&3of the time over the §ear
monitoring period indicating the presence of an intermittent point source of organic effluent.
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Figure 3: Orthophosphate concentrations measured at Tower Br on the Shournagh_ 030 from
2012-2022
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Figure 4: Total oxidised nitrogen concentrations measured at Tower Br on the Shournagh_ 030
from 2012-2022.
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Figure 5:' Total ammoniacal N concentrations measured at Tower Br on the Shournagh_ 030 from
2012-2022.

Shournagh040

Annual average orth® concentrations exceeded the mean Hggatus EQS (0.025mg/L) every year
from 2014 to 2021Kigure6) at Bannow Br with no apparent trends in the data. During this period,

orthot O2y OSY iGN GA2ya SEOSSRSR GKS YSIYy YR gpEzAf S
of the time respectively.

Annual average nitrat®\ concentrations were always welléxcess of the mean Highiatus EQS of

0.9mg/l used in WFD status classificatiétiglre7) from 2014¢ 2021. Annual average nitraid
concentrations ioreased steadily from 2018 2019 but decreased in recent years. During the
monitoring period 2014 2021, nitrateN concentrationglwaysexceeded both the mean and 9%ile
(L.4mg/)Higka G | 1 dza 9v { Qa o

Annual average ammonium concentrations exceededrtean Highkstatus EQS (0.04mg/l) in 2014

YR wnmp odzi KIFI@SyQi SEOSSRSR Al &AyOS wHnmpod
concentrations in excess of the mean Hgjatus EQS but there have been none in excess of the 95

%ile High status EQS sincd 20indicating that a point source has since been resofeglire8).

BOD concentrations exceeded the EQS of 1.3mg/L six times over thgeaineaitoring period, two
of which were since 2017.
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Figure 6: Orthophosphate concentrations measured at Bannow Br on the Shournagh_ 040 from

2012-2022.
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Figure 7: Total oxidised nitrogen concentrations measured at Bannow Br on the Shournagh_ 040
from 2012-2022.
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Figure 8: Total ammoniacal N concentrations measured at Bannow Br on the Shournagh_ 040
from 2012-2022.

2.5 Summary of the issues

Rathcoola010

Rathcoola010 is currentlymeeting its WFD objective of Good status. However, it is important to
prevent any deterioration of water quality in the futyrgarticularly considering this waterbody
dropped to Poor status in 2011 and Moderate status in 2014. From the data availaléeWRD app

it appears thatsedimentissues from land reclamation may have been responsible for the historical
deterioration. As routine chemistry monitoring is not conducted on this waterbody it is difficult to
conclude if nutrients are likely to becomeignificant issue for this waterbody in the future. However,
nitrate and phosphate are significant issues in the downstream waterbodies which have similar soll
types and laneluses as Rathcool@10, therefore it seems likely that botiitrate andphosphatemay

be significant issues for this waterbody.

Shournagh010

Shournagh010 is currently meeting its WFD objective of Good status. However, this waterbody
dropped to Moderate status in 2011 and there has been a general decline in conditions from High
statusto Good status over the last 40 years. There is no characterisation data available in the WFD
app for this waterbody however, nitrate and phosphate are significgastiesin the downstream
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waterbodies which have similar soil types and lasésas the Shournagl®10, therefore it seems
likely that bothnitrate andphosphatemay become significant issues for this waterbody in the future.

Shournagh020

Hydromorphology was driving the overall Good ecological status in Shou®2@lduring the last
monitoring period (2013; 2018).The 2017 RHAT survey highlighted below optimal bank structure,
vegetation, riparian conditions and floodplain connectivity all in relation to thehaftd bank due to

the presence of a major road and asgted infrastructure (i.e. road embankment). However, these
features improved in the 2020 survey and the overall hydromorphology status was High. Biological
status was also High in 2020 therefore this waterbody is currently achieving its High ecclagitsal
objective.

Routine chemistry monitoring is not conducted on this waterbody. Howenidrate and phosphate
are significanissuesin the downstream waterbodies which have similar soil types and-leses as
the ShournaghQ20, therefore itseems likely that bothitrate andphosphatemay become significant
issues for this waterbody in the future.

Shournagh030

Both orthophosphate and nitratedN were at moderate status in the last monitoring period (2013
2018) resulting in an overall f&dr the supporting chemistry conditions this waterbody. Therefore,

nitrate and phosphateare the significant issues for this waterbody. Concentrations of both of these
nutrients are persistently elevated, with annual averages exceeding the mBE&heach year since
2012. These persistently elevated concentrations indicate that transfer is occurring via diffuse
pathways for both nutrientsVery elevated ortheé® concentrations during the very dry summer
months (July, August and September) of 201@gast the presence of point sources. Annual average
ammonium concentrations were generally below the EQS, however occasional spikes in ammoni
and BOD are indicative of emissions from an organic point source, likely in close proximity to the
monitoring shtion.

Shournagh040

Both orthophosphate and NitratdN were atModerate status in the last monitoring period (2613
2018) resulting in an overall fail for the supporting chemistry conditions at this site. Theneitoage

and phosphate are the significant issues for this waterbody. Concentrations are both of these
nutrients are persistently elevated, with annual averages exceeding the mean EQS each year since
2014. These persistently elevated concentrations indicate that transfer is occurandiffuse
pathways for both nutrients. Annual average ammonium concentrations were generally below the
EQS. There were occasional spikes in amumomrior to 2017. Howeversince 2017, ammonium
concentrations have always been below the Good status EQ&iimdj that a point source has since

been resolved. BOD concentrations exceededtiean Good statuEQS of 1.5mg/L twice since 2017,
indicating a possible intermittent organic point source.
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3 Sgnificant pressure information

3.1 Initial EPA Characterisation

The information in the following table was extracted from the WFD app on 25/03/2022. However, the
agricultural pressure described for Rathcod@a0 and the hydromorphology pressure described for
Shournagh020 are no longer preventing these two waterbodies from achieving their WFD objectives
of Good and High status respectively and thereforerane unlikely to be significant.

Table 4: Initial EPA characterisation

LI [FIE

Waterbody Pressures
Sub Significant | Pressure &
Name Code Category Name ¢ . .
Category ? impact details
Altered
. . habitat due to
Rathcoola_010| IE_SW_19R45005 Agriculture Agriculture Yes .
morphological
changes
Shournagh010 | IE_SW_19S01010 No pressure impacts data available
Altered
Hydro Embank habitat due to
Shournagh020 | IE_SW_19S01020 Y Yes ! u.
morphology ments morphological
changes
Agglomer .
Urban gg Nutrient
wastewater ation Blamey ) Yes ollution
PE>10,000 P
Diffuse .
Shournagh030 | IE_SW_19S01030 Nutrient
Urban Ruroff | sources Yes .
pollution
runoff
Domestic Single house No Nutrient
wastewater discharges pollution
. . Nutrient
Agriculture Agriculture Yes .
pollution
Diffuse .
Nutrient
Shournagh040 | IE_SW_19S01050 Urban Ruroff | sources Yes .
pollution
runoff
Domestic Single house Yes Nutrient
wastewater discharges pollution
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3.2 Agricultural nutrient pressures

The Shournagh catchmentda.121 km2 in areaApproximately 75% of the land is in pastdrased
agriculture (see Corine Land use map Appendix 2). The balance is mainly comprised of cereal crops,
with riparian woodlands along the main Shournagh River and some forestry in the uplands, mostly in
Rathcoola010. Blarney golf course and a small urban centre (Tower village) also occupy a substantial
area of Shournagt®30. There is another golf course, Muskerry, in Shournégd. Dairying is the
predominant land use in the Shournagh catchment, and the stockilegs among the highest in the
country. Approximately 40% of the land is being farna¢@ stocking rate greater than 170 kgN/ha.
Considering this and the persistently elevated nitrate and phosphate concentrations in the
Shournagh030 and Shournagl®40, it seems very likely that diffuse nutrient losses from agriculture

are a sigificant issue throughout thisatchment.

The soils in this catchment are brown earths over old red sandstone geology. They are well drained
with the exception of small areasf gleyic brown alluvial soils neighbouring the stream in the
Shournagh030 and 040 (Appendi®). The aquifer is Locally Importanbedrock which is moderately
productive only in local zones. Groundwater recharge is low and groundwater vulnerabilitgtly mo
high, rising to extreme along the river channels where there is exposed bedrock (Appentie
well-drained soils support a long growing seasearly livestock turnout andhe grassland dairy
production that domnates in thiscatchment. Based on the free draining nature of the soils, nitrogen

is considered the main nutrient at risk and the main loss pathway is leaching through the soils to
groundwater. Well drained soils are not typically associated with diffusedes; howevethe iron

rich old red sandstones tend to have a weak ability to retain ofthosphate in the soitompare to

other well drained sols in irelanand are prone to leaching of phosphate to shallow groundwater
(Mellander et al. 2016, Fresmt al. 2021, 2022). Thereforihe Shournagh catchment is risky for both
nitrate and phosphate loss via diffuse subsurface pathways.

Aerial imagery indicates thadige sections of the Shournaffiver are protected by woodlands along

the riverbank. These riparian woodlands essentially provide a buffer for nutrient losses in overland
flow to the Shournagh river from the adjacent farmland, for example from high P pollution impact
potential zones. Bwever, these wooded riparian margins are unlikely to afford much attenuation of
diffuse nutrient losses via subsurface pathways.

Given the intensity of agriculture in the Shournagh catchment, there may also be nutrient losses from
agricultural point sotces such as farmyard effluents. Point sources from agriculture are likely to be
more prevalent in poorhdrained agricultural catchments due to the high density of drainage ditches

in these settings whickan provide a direct vector between farmyards aneteiving waterbodies.
Nevertheless point sources have also been linked to elevated phosphorus concentrations in summer
baseflows in the nearby Timoleagséudy catchment which has similar soils and bedrock to the
Shournagh DemonstratioGatchment (Shore teal., 2017). Thereforgotential pointsources should

be assessed where possible during rivers walks and farm visits dlethenstration catchment.
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Figure9 and Figure10 below show the livestock organic nitrogen and phosphorus inputs in each
subbasin. These figures are based on the 2019 LPIS data from DAFM and show (i) the total organic
nutrient inputs in eakh subbasin and (ii) the organic nutrient inputs per hectare in each subbasin. As
can be seen in the figures below, Shournaftd, 020 and040 have the highest total nutrient inputs

as well as the highest inputs per hectare. This indicates that these shibasins are likely delivering

the greatest diffuse nutrient loads to the stream.

Livestock organic N inputs in each subbasin
800 170

m Total erganic N inputs (tonnes)

A Organic N inputs/hectare (kg/ha)
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Figure 9: Livestock organic N inputs in each subbasin
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Figure 10: Livestock organic P inputs in each subbasin
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Pollution impact potential maps for both phosphatd=iGure 11) and nitrate Figure 12) were
developed for the Shournagh DemonstratiGatchment as illustrated below to highlight the riskiest
areas for nutrient losses in each subbasin.
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A [ Waters of LIFE Carchment

River Waterbodles

Surface Waver Phosphate PIP
| B
B P Rankc 2
I e Rk
N PP Rank 4

PIP Rank §
PIP Rank &
PIP Rank 7

N

D e R NP 4t : G S ) s
- Shournagh Demonstration Catchment
Surface Water Phosphate Impact Potential map
Wate rs Of 5 Date: 22/11/2022 Map Scale: 1:110,000
] Produced by: Waters of LIFE % Ordnance Survey Ireland / EPA

Figure 11: Pollution impact potential  (PIP) map of phosphate loss to surface water in the
Shournagh Demonstration Catchment , illustrating ranks 1 -5 only

Figurell above shows the areas whetieere is likely to be the highest risk of diffuse P losses from
agricultural areas. The risky areas are ranked here frab With 1 being the highest risk of P losses

and 5 being the lowest. Usually ranksd 2y f & | NB 02 Yy d A R $pNB\Wdudit®thed S |
presence of poorly draining soils and moderate/high livestock intensity. However, there are very few
areas here ranked -3 yet we know there are very high P losses further downstream in the
Shournagh030 and Shournagl®40. Therefore raks 4 and 5 were also included. Rank 4 in this map

is typically due to the presence of extreme vulnerability due to rock at or near the surface and little
potential for attenuation via the soil matrix. Rank 5 here is typically due to moderate/high livestock
intensity on welldrained soil. Rank 5 is not usually considered risky for P loss due to trdrawedd

nature of the soil. However, the Shournagh catchment is underlain by Old Devonian Red Sandstones
which have been linked to elevated P loss to grovatér due to the formation of Iroqphosphate
complexes (Mellander et al. 2016, Fresne et al. 2021, 2022). This is still a poorly understood process
at catchment scale but presuming uniformity in soil geochemistry across theraatled soils is likely

to be greatest in areas with the highest P loadings as captured in the Rank 5 areas above. Therefore
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for the purposes of this project it is advised that all areas Rankg8 &bove be considered as high
risk for P loss in the Shournagh catchment

[ Waters of LIFE Catchment

River Waterbodles
Groundwaer Nitrates PIP
I PRk 1
I PP Rank 2
B PP Rank 3

PIP Rank 4
PIP Rank §
FIP Rank 6

M

Eot

PIP Rank 7

Shournagh Demonstration Catchment B
Groundwater Nitrates Pollution Impact Potential Map A M i
Wa te rs of 5 Date: 22/11/2022 Map Scale: 1:110,000 e
a4 Produced by: Waters of LIFE ©: Ordnance Survey Ireland / EPA < critage

Figure 12: Pollution impact potential map of nitrate loss to surface water in the Shournagh
Demonstration Catchment illustrating ranks 1 -3 only

=
R

Figurel2 above shows the areas where there is likely to be the highest risk of diffuse N losses from
agricultue. Thehighrisk areas are ranked here frongB (with 1 being the highest risk of N $&s),
typically due to the presence of wallained soils and moderate moderate/high livestock intensity.
As can be seen in the figure, the majority of the Shournagh Demonsti@ichment has a high risk

of diffuse N loss. For the purposes of the Watdrkifedemonstration catchment, it may be useful to
target the rank 1 and 2 areas to provide a focus for mitigation measures.

Table5: The percent of each subbasin at the PIP rapl&sfar P and ranks 12 for N.
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PIP P risky target areas PIP N risky target areas
basin size (kf)|Rank 1 (%Rank 2 (%Rank 3(%Rank 4(%Rank 5(%Rank 1(%Rank 2(%)Rank 3(%4
Rathcoola_10 9.23 2 0 4 6 19 26 23 7
Shournagh_10 25.13 2 0 1 4 29 31 22 29
Shournagh_20 31.31 2 1 0 3 16 16 18 34
Shournagh_30 10.94 1 1 1 4 14 18 13 21
Shournagh_40 44.81 2 1 1 5 25 22 28 24

3.3 Section 4ischarges

There are a number of section 4 discharges in the Shournagh catchment as shown in Appendix

at the Courtbrack WWTP in Shourna@R0. One associated with BlameGolf Course in
Shournagh030. Another associated Muskerry Golf Course&shournagh040 and an additional one
associated with the hospitality industry on a tributary of Shourn®gl0d. The details and potential
risks posed by these discharges to wagenlity in the Shournagh catchment should be discussed with
relevant staff in 6rk County Council as part of theaters of Life projecBased on the High Biological
status in the Shournagl®20, 030 and 040, it seems likely that these discharges are not posing a
significant risk to wateguality.

3.4 Rathcoola010

Agriculture

From thedata available in the WFD app it appears that sediment issues from land reclamation may
have been responsible for the historical deterioration in biological quality from Good status in 2008
to Poor in 2011 and Moderate in 2014. Howeubis waterbody wags00d status in 2017 and 2020,
therefore land reclamation is unlikely to still be a significant pressBug.it may be susceptible to

land reclamation pressures in the future.

Considering the intensive dairying in the RathcoBi® subbasin andhe elevated nitrate and
phosphate concentrations further downstream, diffuse nutrient losses from agriculture may adversely
affect the invertebrate fauna in this subbasin in the future. Total organic N and P inputs for
Rathcoola010 are estimated to be Mland 17 tonnes respectively, with an approximate rate of
124kgN/ha and 19kgP/hd&igure9 and Figure10 above). Given the intensity of agriculture in this
subbasin, agricultural point sources and associated nutrient and organic pollution may also pose a risk
to the water quality of Rathcool®10 inthe future.

As shown iTable5 above, 31% of Rathcool@lO is considered to be at high risk of diffuse P loss, the
majority of which ¢a.19%) is likely to be via subsurface leaching with iron complexes (rank 5). Forty
nine percent of Rathcool®10 is at rank 1 and 2 for diffuse N loss via subsurface leaching. Addressing
the pathways for these diffudessesvould be very challenging due to the subsurface nature of these
losses. Therefore, either reducing nutrient inputs iorproving nutrient use efficiency will be
important to prevent any deterioration from Good status in this waterbody.

30
Waters Of Local Authority#



Shournagh Desk Study

Forestry

There are pockets of forestry throughout the Shournagh catchment, much of which is |yrowateed
riparian foresty in theShournagh030 and the lower sections of Shourna@d0. Howeverthere is

more extensive state owned and private forestry in Rathca@il@, occupying 26% of the catchment
area, 17% of which is owned by Coillte and the remained privately owned (Ap|&griixestry land

use has been frequently linked to excess sediment release to watercourses which can be detrimental
to aquatic fauna. Typical sources of sediment from forestry activities include thinning andietliear;
pathways created by machine ruttingn clearfell sites, site preparation for afforestation, road
construction associated with forestry activities and inappropriate forest drainage. Although
Rathcoola010 is currently meeting its WFD objective of Good status, this waterbody dropped to Poor
status in 2011 and Moderate status in 2014. From the data available in the WFD app it appears that
sediment issues from land reclamation may have been responsible for the historical deterioration,
however it is possible that some of this sediment could &lave arisen from forestry activities
mentioned above. Therefore, sediment assessments along the river channel will be particularly
important in the RathcoolD10 and observations of forestry operations and drainage management
over the course of the Waterfd.ife project.

3.5 Shournagh010

Agriculture

There is no pressure information in the WFD app for Shourr@gh However, considering the land
use, waterquality and pollution impact potential data shown above, diffuse nutrient losses from
agriculture are ligly to be the main pressure in the subbasin. Total organic N and P inputs for
ShournaghQ10 are estimated to be 393 and 60 tonnes respectively, with an approximate rate of
157kgN/ha and 24kgP/h&igure9 and Figure10 abové. Considering the intensity of agriculture in
this subbasin, agrultural point sources and associated nutrient and organic pollution may also pose
a risk to the water quality of ShournadhiO in the future.

Thirty six percent of Shournag®lO is considered to be at high risk of diffuse P Idsble5), the
majority of which ¢a.29%) is likely to be via subsurface leaching with iron complexes (rank 5). Fifty
three percent of Shournagi®10 is at rank 1 and 2 fatiffuse N loss via subsurface leaching. This
subbasin has the largest proportion of risky areas for both diffuse N and P loss. Therefore, mitigation
measures for diffuse nutrient losses should focus in this headwater subbasin in tandem with those in
the adacent RathcoolaD10 which has the second highest proportion of areas ranked 1 and 2 for
nitrate loss.
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3.6 Shournagh020

Hydromorphology

Hydromorphology was driving the overall Good ecological status in Shou®2@lduring the last
monitoring period (2013; 2018).The 2017 RHAT survey highlighted below optimal bank structure,
vegetation, riparian conditions and floodplain connectivity all in relation to thehafid bank).
However, these features improved in the 2020 survey and the overall hydromorphstiatys was

High. Biological status was also High in 2020 therefore this waterbody is currently achieving its High
ecological status objective. Hydromorphology can be removed as a significant pressure from the WFD

app.
Agriculture

Whilst agriculture is notisted as a significant pressure for the Shourn@g® in the WFDApp,
considering the data presented in section 3.2, it is likely to delivering elevated nitrogen and
phosphorus levels to the stream. Total organic N and P inputs for ShouG2jareestimated to be

505 and 77 tonnes respectively, with an approximate rate of 161kgN/ha and 25kdgHgluae® and
Figurel0above. Twenty two percent of Shournagbl0 is considered to be at high risk of diffuse P
loss Table5), 16% of which is likely to be via subsurface leaching with iron complexes (rank 5). Thirty
four percent of Shournagi®20 is at rank 1 and 2 for diffuse N loss via subsurface leaching. Considering
the intensity of agricultte in this subbasin, agricultural point sources and associated nutrient and
organic pollution may also pose a risk to the water quality of Shourrgdghin the future.

Urbanwastewater

There is a sewage treatment plant at Courtbré€l0A no. A0437_Q1ischarging to a tributary of the
ShournaghOH 1 F LILINREA Yl GSf & wodTt 1Y dzZLJAGNBLIY 2F (GKS 91
catchment outlet. The wastewater treatment plant (WWTP) has a PE of 250 and provides tertiary
treatment, consisting of aerationaad filtration and phosphorus removdihe plant discharge is not

a significant pressure onh8urnagh_020, considering the consistent High biological status at the
downstream WFD monitoring point. Itis assessed here only in terms of its contributiom étetvated

phosphorus and nitrogen levels measured further downstream.

The PE load recorded by Irish Water in 2020 was I51.2 t wh Q& dzNbly &l adadSgl G 8
methodology was used to estimatd#fluent phosphate loador a COA with tertiary treatmenihis

gave a figure 083 grammes P per day discharging to the river, for a PE of 151. At design loading, the
estimate is 54.5 grammes per dagOA stimates for nitrate are not provided in theAWPRO
methodologybut a worst case approach is taken here, assuming that the nitrogen load is 8 grammes

per person per dayThis equates to 1.21kg nitrogen for a PE of 151 and 2kg nitrogen at the design PE
loading of 250.

The nearest downstream monitoring stationTiswer Br on the Shournagf30. Estimated nutrient
loadings at Tower Br, minus the contribution from the Mar@40 River, are 11.1 kgP/day and 1033
kgN/day Table 6 below). Therefore even at design loading rates, th&€ourtbrack CoAvould
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contribute less thar0.5% of the P loading to the Shournagh_G8@I less than 0.2% of the N load at
Tower Bridge.

There areno nutrient concentration or loading data available for the Shourn@gh. However, a very

basic areaveighted approach was used to broadly estimate nutrient loadings in the Shourd2@h_

The results gave indicative values of 8.48 kgP/day and 837 kgN/dege calculations were based on

0KS aA1T S FyR ydzi NASyYy (G f 2 RA Y3 aatchie andicColnted BrNJ G K S
the nutrient loadings from the Blarney WWTP in Shourn@8h. Using these estimated figures,
Courtbrack CoA contributes ppximately0. 7% of the P loadings ameiss than 0.3%f the N loadings

in the Shournagh020. These data indicate that the Courtbrack CoA does not significantly contribute

to nutrient loads in the Shournagh20 or the Shournagt930.

3.7 ShournaghQ30

Concettrations of both nitrogen and phosphorus are persistently elevated in the Shourfaghwith

annual averages exceeding the mean EQS each year since 2012. The initial EPA characterisation
identified two significant pressures on Shournagh_030, Urban WastewBlarney UWWTP) and

Urban Runoff (Blarney town). Domestic wastewater was also listed as a pressure but was not
considered to be significant. Diffuse nutrient losses from agriculture may also be a significant pressure
in this subbasin. These pressurese aexplored in sections belowHowever, the adjacent
Manin_SC_016ubcatchment is approximately 88 Krand delivers significant nutrient loads into the
ShournaghQ30 at Bawnafinny Bridge, affecting the water quality at both Tower Br (Shour8agh_

and Bannow Br (ShournagB40), so first of all the inputting loads from the adjacent Manin_SC_10
subcatchment needo be considered and explored.

Influence of adjacent Manin_SQL0 subcatchment

The water quality characteristics relating to the Bawnafinny &t diower Br monitoring sites are
shown inTable6 below.
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Table 6: Water quality characteristics relating to Bannow Br and Bawnafinny Br.

Waterbody name Martin_040 Shournagh 030
EPA station name Bawnafinny Br Tower Br
Contributing catchment area (kKin 88.5 161.8
No. of contributing waterbodies 5 8

30" percentile flow (M/s) 3.209 5.568
Annual avg P concentration (mg/l) 0.057 0.056
Annual avg P load (kg/day) 15.8 26.9
Annual avg N concentration (mg/l) 5.3 5.2
Annual avg N load (kg/day) 1469 2502
Annual avg Nitoncentration (mg/l) 0.038 0.036
Annual avg NIHAmmonium load (kg/day) 10.54 17.32
% P load from Bawnafinny Br 59%
% N load from Bawnafinny Br 59%
% NH load from Bawnafinny Br 61%

As shown ifTable6, annual average phosphate and nitrate concentrations are very similar between
the two monitoring sites. This implies a consistency in pressures as the river flows from the
Martin_040 into the Shournagh030 with neither significant dilution nor concentration of nutrients

occurring.

Based on the data shown ihable 6 above, the Manin_SC_1€Qibcatchment (as measured at
Bawnafinny Br) delivers approx. 59% of the phosphate and nitrate loads and 61% of the ammonium
loads measured at Tower Br on the Shournd@fd. The Manin_SC_Jldubcatchment comprises
approx. 55% of the total catchment area cohtriing to Tower Br and is therefore delivering a slightly
higher proportion of the phosphate, nitrate and ammoni loads.

Table 7: Nutrient loading calculations relating to Tower Br.

Waterbody name
EPA station name

Shournagh 030
Tower Br

P reduction rqd for WFD target 0.025 (kg/day)
N reduction rqd for WFD target 0.9 (kg/day)
N reduction rqd for WFD target 1.8 (kg/day)
N reduction rqd for WFD target 3.5 (kg/day)

16.1

2463
1722
986

P Load from 'native’' Shournagho@d fromMartin) (kg/day)
N Load from 'native’ Shournaghioad from Martin) (kg/day)

111
1033

In order to achieve a Higétatus P concentration of 0.0225mg/| at Tower Br on the Shourr@gfh_

a P load reduction of 16.1kg/day is requiréichfle 70 @

¢KS Wyl (0B@tthménK(@edzNY | 3 K

minus the contribution from Manin_SC_010) deliveas11.1kg P/day to Tower Br, therefore even if
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I € GKS t Aa NBY2JS R 03D bkRchmerit, khe HigtatusIER@BoQld silknat dzNJ/ | 3
be met at Tower Br.

In order to achieve a Higstatus N concentration of 0.81mgdt Tower Br, a N load reduction of
Hncol3IAkRIE& Aad NI dzi NBReatchtn&nSdelieysh. 1083BGENHay foKTavaaNy | 3 K g
.NE GKSNBF2NB SOSy AT It (KD30catchdentNEYigistatilk FNBY
EQS would still not be met at Tower Br.

It is important to develop realistic targets ftre project and what is considered a desirable nutrient
concentration at the outlet of Shournagb30.

C2NJ GKAA LJdzN1J2 4 S = 0§KNBS ydzi NR Sy O2y OSYy G NI GAZ2
Shournagh0Q30 catchment in isolation, with the nutrient loads frotretManin_S@)10subcatchment
subsequently accounted foi éble 8 below).

() A notional cleanvalue g KSNBX o6& Y dzi NASYyld 02y OSy (adhl0B0A 2y a A
catchment are hypothetically at 15the highstatus EQS. Accounting for the additional loads
from the Manin_S@)10, phosphate and nitrate concentrations at the outlet of
Shournagh030 would be 0.03mg/l and 2.7mg/l respectively.

(i) A Highstatusa OSyY I NA 2 ¢gKSNBoe ydziNASyid O2y @8y d NI GA:
catchment are hypothetically at 0.9 times the higfatus EQS. Accounting for the additional
loads from the Manin_S@©10, phosphate and nitrate concentrations at the outlet of
Shournagh040 would be 0.037mg/l and 2.93mg/I respectively.

(ii)A Goodd (1 I 1dza & OSylFNA2 @gKSNBo& ydziNARSyYyG03002yOSyi
catchment are hypothetically at 0.9 times the Gestdtus EQS. Accounting for the additional
loads from the Manin_S©10, phosphate and nitrate concentrations at the outlet of
Shournagh040 would be 0.039mg/l and 3.22mg/| respectively.
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Table8Y ¢ KNBS ydziNASyid 02y OS8yiiNI ( ABYcah@Sy | NA 24 T2 NJ

Native Shournagt030 Shournagh030 Plus Main_S©10
Notional clean Notional Notional clean Notional clean
conc clean Load total load resultant conc
mg/l kg/day kg/day mg/l
Phosphate 0.005 1.019 16.8 0.03
Nitrate-N 0.18 36.7 1505.7 2.7
High status High status High status total High status
conc load load resultant conc
mg/I kg/day kg/day mg/I
Phosphate 0.0225 4.59 20.4 0.037
Nitrate-N 0.81 165.1 1634.1 2.93
Good status Good status | Good status total Good status
conc load load resultant conc
mg/| kg/day kg/day mg/l
Phosphate 0.03 6.115 21.9 0.039
Nitrate-N* 1.62 330 1799 3.22
Nitrate-N? 3.15 642 2111 3.78

IThere is no N Good status EQS for rivers therefore the threshold of 1.8mg/l used in the status classification is used here.
2Here a threshold of 3.5 mg/l is used which is used by the EPA as a guide in characterisation to point towards riverine impact
that needs restoration.

Urban runoff

Nitrate and orthophosphate are the significant issues impacting on Shournagh_030. Urban runoff can
contribute nutrients to a watercourse, but they are unlikely to be delivered alone. The constituents of
urban runoff can include sediment, organic pollutaatsl toxic components in addition to nutrients.
Considering that Shournagh_030 has consistently achieved high biological status since 2011, it seems
unlikely that urban runoff is a significant pressure on this waterbody. However, the impact of urban
runoff can only be assessed via the local catchment assessment process and should not be excluded
at desk study stage. Issues to look out for include evidence of pollution (sewage fungus, debris, anoxic
sediment) immediately downstream of pipes and drains.

Urban wastewater

The potential impact of the Blarney WWTP is assessed below folltheérigAWPRO methodology as
shown insteps (i)(iv) below. This deslbasedapproachis used by LAWPROdgsesdikely pollution

risk associated withraurban wastewatedischarge and tdetermine the extent of fieldwork required

to confirm.Blarney WWTP operates under EPA wastewater discharge licence number D0043_01. The
plant comprises a 3N@Tertiary N and P removal system. Plant capacity is 13000PE. Nutrient load
data for this assessment are based on annual average values provided in the 2020 AER.
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i) Is Blarney WWTP a significant pressure from initial characterisation?

. Sad ¢KS F2ftt26Ay3a Aa |y SEGNI OG HNEWTP Gpkedrs2 C5 | |
to be well run and has Tertiary N & P treatment in place, however, a number of Ortho P exceedances

were noted. A significant proportion of the Ortho P load is likely to be coming from the WWTP,
however, there doesn't appear to be enough evidence to link th&MoNJ G S b NB &.dz G G2 &

i) Assessment of UWW contribution to the total load (and required reduction) at the WFD
monitoring point.

Nitrate and orthophosphate are the significant issues impacting on Shournagh_030. The total load of
each parameter at the waterbody outlet was calculated by multiplying the 2020 baseline values by
the estimated mean flow (Q30). The load from the UWW disphavas calculated from the 2020 AER,
multiplying average nutrient concentration by mean effluent flow. Results (present&dlite 9

below) indicate hat the licensed UWW discharge is not a sigaificpressure on Shournagh_030.
Contribution to the total MRP and TON loads and required reduction is significantly below 20% for
both parameters.

Table 9: Blarney UWW discharge contrib ution to mean daily load and required reduction at
Tower Br on the Shournagh_ 030

Est. mean daily load at WFD mc Daily load from Blarney WWTF WWTP contribution to daily load at WI
pt (Shournagh_030 and (fom 2020 AER) mon pt
Martin_040 combined)
kg/day kg/day %
MRP 26.94 1.21 4.5
NH4N 17.32 0.38 2.2
TON 2502 56.4 2.3

Considering that the work of the Waters of Life project in the Shournagh catchment will not include
any measures in the inputting Martin River system, step (ii) was repeaiad the nutrient loads and
required reduction associated with the Shourna@B0 system alone (i.e. minus the contribution from
Martin_040) Table 10). The conclusion remains the same; while the contribution of the UWW
discharge to the required MRP reduction at Tower Bridge monitoring station is higher in this scenario,
it is still well below 20%.

Table 10: Blarney UWW discharge contribution to mean daily load and required reduction
associated with the Shournagh_ 030 system alone (i.e. minus the contribution from Martin_040).

Est. mean daily loa Required Reductior Daily loading from WWTP contributior WWTP contribution
at WFD mon. pt at WFD mon.pt Blarney WWTP to daily load at WFI to required load
(Shournagh_030 (from 2020 AER) mon pt reduction
kg/day kg/d kg/day % %
MRP 11.14 6.55 1.21 10.9 18.5
NH4N 6.78 NA 0.38 5.6 NA
TON 1032 867 56.4 5.5 6.5
37
Waters Of Local Authority#

AEE e @



Shournagh Desk Study

i)  Assessment of pollution risk posed by the UWW discharge in river 95%ile flow conditions.

Headroom utilisation calculations indicate that the licensed UWW discharge does not pose a pollution
risk at Tower Bridge monitoring station in low flow (Q95) conditions. Percentage headroom utilised
for all parameters is well belothe LAWPRO recommendénhit of 50% {Table 11). Key parameters

in terms of immediate pollution risk are BOD and ammonium. Headroom utilisation for these is less
than 5%.

Table 11: Headroom utilisation (Q95 river flow) for Blarney UWW discharge

Upstream conc Final D/S Headroom utilised
(notional clean) Conc
(mgfl) mg/| %
BOD 0.26 0.301 2
MRP 0.005 0.012 18
NON 0.18 0.511 27
NH;N 0.008 0.01 3

iv)  Consideration of proximity of the discharge to the monitoring point

Treated effluent from Blarney UWWTP discharges to the Shournagh_030 main channel approximately
700m upstream of the Tower Br WRidnitoring point.There are no tributaries flowing into the main
channel between the two points. Therefore, there is a proymssue here i.e. a risk of water quality
deterioration at the WFD monitoring point resulting from esaff or occasional environmental
incidents associated with the planthis risk is best assessed by biological monitofiingre is no
impact on downstrem biology however as biological monitoring results at the Tower Bridge
monitoring station have been at Q4/5 since 2011 (and Q4 in 2008).

Conclusion on UWW as a potential point source pressure on Shournagh_030

Desktop calculations indicate that tHe&eensed effluent discharge from the Blarney wastewater
treatment plant is unlikely to be a significant pressure on Shournagh_030. The discharge is not a
significant contributor to the total MRP or TON loadings at Tower Bridge monitoring station. While it
contributes close to 20% of the required P reduction for the native Shournagh_030 catchment, the
plant is compliant with its licence and has tertiary P removal in place so it is unlikely to be able to
achieve significant further P reduction. The pollutioek in low flow conditions is below the
recommended limit of 50% headroom utilisation. While the location of the discharge is indicative of a
potential proximity issue, biological monitoring results at Tower Bridge station from 2008 to 2020 do
not indicat a problem here. There is a stowmater overflow located at the head of the works, which
could potentially cause downstream spikes in MRP when it activates. These spikes would also be
associated with elevated BOD. Data from 2014 to 2021 were examinegtéamne whether this is
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the case but of the 57 MRP results which exceeded the-stigfus 95%ile EQS in that period, only
seven results were also associated with BOD levels above the EQS.

Domestic wastewater

The following information wagrovidedin the2 C5 | LJILJ F2NJ R2YS&aGA O 6l aiSsl

upstream of Blarney agglomeration and situated on low near surface P susceptibility and-PIP SW
Cork CoCe Noted only a few houses on septic tanks near the river channel, river is contained in

wooded glen2 NJ YdzOK 2F Ada fSy3aidkK gKAOK LINPPARSA 0dzZFFS

Agriculture

In summary, approx. 59% of the nitrate and phosphate load at Tower bridge are from the
Manin_SC_1@ubcatchmet and 4.96 and 2.3% of the phosphate and nitrate lsadspectively at
Tower Bridge come from the Blarney WWTRal{e 9). Therefore, approximately 37% of the

LK2aLKIGS f2FRa YR o> 2F (GKS yAGNIXGS 2 Ra

Shournagh030 catchment (i.e. Rathcool@l0, Shournagh10, Slournagh 020 and
Shournagh030). The risk maps for diffuse N and P I¢3gurelland Figure1l2) show substantial
areas of the ShournagB30 are risky for diffuse P (14% of the area in rank 5) and N (31% of the area
in rank 1 and 2) loss from agricultural areas via subsurface pathways. A relathadlyarea close to
Tower village are also risky for P loss in overland flow (i.e. ra8ks Qonsidering the intensity of
agriculture in this subbasin, agricultural point sources and associated nutrient and organic pollution
may also be contributing thelevated nutrient concentrations in this waterbody and may pose a risk
to the health of the macroinvertebrate fauna in the future. Reducing nutrient inputs and/or improving
nutrient use efficiency will be important to improving water quality in this wabeiy

3.8 Shournagh040

Influence of adjacent Manin_SC_diibcatchment.

The Manin_SC_0Xbcatchment delivers significant nutrient loads to the Bannow Br monitoring on
the Shournagh040. The water quality characteristics relating to the Bawnafinny Br (Regiregehe
Manin_SC010 subcatchment) and Tower Br monitoring sites are showiiable12 below. Water
guality characteristics for ShournaddB80 arealso shown for comparative purposes.
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Table 12:Water quality characteristics relating to Bawnafinny Br, Bannow Br and Tower Br (See
Figure 1)

Waterbody name Martin_040 Shournagh040 | Shournagh030
EPA station name Bawnafinny Br Bannow Br Tower Br
Contributing catchment area (Kin 88.5 211.9 161.8
No. of contributing waterbodies 5 9 8

30" percentile flow (n/s) 3.209 6.459 5.568
Annual avg P concentration (mg/l) 0.057 0.049 0.056
Annual avg Road (kg/day) 15.8 27.4 26.9
Annual avg N concentration (mg/l) 5.3 5.55 5.2
Annual avg N load (kg/day) 1469 3097 2502
Annual avg Ammonium concentration (mg/l) 0.038 0.021 0.036
Annual avg Ammonium load (kg/day) 10.54 11.72 17.32
% P load fronBawnafinny Br 58%

% N load from Bawnafinny Br 47%

% NH load from Bawnafinny Br 90%

Based on the data shown ihable 12 above, the Manin_S®©®10 subcatchment (as measured at
Bawnafinny Br) deliversa. 58% of the phosphate load and 47% of the nitrate load measured at
Bannow Br on the Shournagh40. The Manin_S@©10 subcatchment (88.5 kd) comprises approx.
42% of the total area of both catchments (Marsnbcatchmentand ShournagtDemonstration
Catchmen} (212kn?), therefore it is delivering a relatively higher proportion of the phosphate and
nitrate loads.

Table 13: Nutrient loading calculations relating to Bannow Br.

Waterbody name Shournagh 040
EPA station name Bannow Br

P reduction rqd for WFD target 0.025 (kg/day) 14.8

N reduction rqd for WFD target 0.9 (kg/day) 3052

N reduction rqd for WFD target 1.8 (kg/day) 2193

N reduction rqd for WFD target 3.5 (kg/day) 1339

P Load from 'native’ Shournaghto@d from Martin) (kg/day) 11.6

N Load from 'native’ Shournaghtioad from Martin) (kg/day) 1628

In order to achieve &lighstatus P concentration of 0.0225mg/l at Bannow Br on the Shourrggh

It £2FR NBRdzOGAZ2Y 2F wmn dy | 3 «k0Rcdtchreat (i.8BiludzheNS R @
contribution at Bawnafinny Br) deliveca. 11.6kg P/day, therefore even if all the P is removed from
0KS Wyl A gBArat¢hentiheHigiaug EQS would still not be met at the outlet of the
Shournagh040.
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In order to achieve a Higétatus N concentration of 0.81mg{90% of the Nitte target for High

Status)at the outlet of Shournagton n= | b €t 2F R NBRdAzOGA2Yy 2F onpH] =
Shournagh040 catchment (i.e minus the contribution at Bawnafinny Br) delivers 1628kg N/day,
therefore even if all the N is removed frolK § Wy I (i A @ 04D catcKnfedizihy Highdtajus

EQS would still not be met at the outlet of the Shournayto.

In order to develop realistic nutrient concentration targets for the Bannow Br monitoring site on the
Shournagh040, three nutrientconcentration scenarios are considered below (Table 3.7.1.3) as per
the Shournagh030.

0] ! Yy20UA2Yy L § Of Sy 6KSNBoe& ydziNASy(i0402y OSyi
catchmentare hypothetically at 1/8 the highstatus EQS. Accounting for the additional
loads from the Manin_SC_10, phosphate and nitrate concentrations at the outlet of
Shournagh040 would be 0.031mg/l and 2.72mg/l respectively.

(ii) AHighda (I Gdza aO0SYI NA2 6KSNBoe ydziNASyds002yOSy
catchment are hypotheticallyat 0.9 times the higistatus EQS. Accounting for the
additional loads from the Manin_SQL0, phosphate and nitrate concentrations at the
outlet of Shournagh040 would be 0.04mg/lI and 3.04mg/| respectively.

(i) A Goodstatus scenario whereby nutrient concenfrd 2y & Ay GKS @gl GAJSQ
catchment are hypothetically at 0.9 times the Gestdtus EQS. Accounting for the
additional loads from the Manin_S@L0, phosphate and nitrate concentrations at the
outlet of Shournagh0 40 would be 0.043mg/l and 3.45mhgespectively.
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Table 14 Thr ee nutrient concentration sOdOecatghmentos f or t he
Native Shournagto40 Shournagh040 Plus Main_S010
Notional . Notional clean Notional clean
Notional cleanload
clean conc total load resultant conc
mg/I kg/day kg/day mg/l
Phosphate 0.005 1.40 17.2 0.031
Nitrate-N 0.18 51 1520 2.72
High status Uil s loee High status total High status resultant
conc load conc
mg/I kg/day kg/day mg/I
Phosphate 0.0225 6.32 22.1 0.04
Nitrate-N 0.81 227 1696 3.04
Good status Good status total  Good status resultant
Good status load
conc load conc
mg/I kg/day kg/day mg/l
Phosphate 0.03 8.42 24.2 0.043
Nitrate-N* 1.62 455 1924 3.45
Nitrate-N? 3.15 885 2354 4.22
IThere is no N Good status EQS for rivers therefore the threshold of 1.8mg/l used in the status classification is used here.
2Here a threshold of 3.5 mg/l is used which is used by the EPA as a guide in characterisation to point towards riverine impact
that needs restoration.
Domestic wastewater
Domestic wastewater is listed as a significant pressure for Shourfdgtn the WFD apgCycle 3
characterisation information)EPA initial characterisation notes that the SLAM P V2.06.4)12
indicates septic tanks as a potential source of nutrients, with higher N risk systems near the river
channel. A 3% increase in dwallénin the sub basin (+29 no. between 2015 and 2019) is also noted.
EPA SANICOSE model (2@l&put identifies a number of domestic wastewater treatment systems
in the Shournagh catchment with high or very high phosphémnitrogen pollution impact potetial,
including some systems along the main channel close to the Bannow Bridge monitoring paént. Th
pressure should be investigated in tleeél catchment assessment for this waterbody.
Agriculture
Accounting for the influence of the Manin_S®X@0 subcatchment, approximately 42% of the
LK2aLKFGS f2FRa FyR poz 2F GKS yAGNIdGS ft2FRa

Shournagh040 catchment(i.e. Rathcoolad10, ShournaghD10, 020 030 and 040). The risk maps
for diffuse N and P loss (Figurassection 3.2) show substantial areas of the Shourn@4 are risky
for diffuse P (25% of the area in rank 5) and N (50% of the area in rank 1 and 2) loss from agricultural
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areas via subsurface pathways. A relatively small area to the west of Towee isllalgo risky for P

loss in overland flow (i.e. ranks3). Considering the intensity of agriculture in this subbasin,
agricultural point sources and associated nutrient and organic pollution may also be contributing the
elevated nutrient concentrationsn this waterbody and may pose a risk to the health of the
macroinvertebrate fauna in the futureReducing nutrient inputs and/or improving nutrient use
efficiency will be important to improving water quality in this waterbody.

Urban wastewater

A stormwate overflow associated with the Blarney WWTP discharges to the Shou®é@hust
upstream of Muskerry golf course. Whilst there may be some local impacts from this overflow from
time to time, the chemistrydata further downstream at Bannow Br shows lit#eidence of point
source issuesthere have been no spikes in ammonium concentrations in excess of a5 High
status EQS (0.9mg/l) since 2017 and just two breaches of the meaistdigh EQS for BOD (1.3 mg/l)
since 2017. Nevertheless should be taken into consideration in the local catchment assessment.

Water abstractions

There are three water abstractions on the Shournd@f®). One is for the Muskerry golf club and is
abstracted from the river at a rate of ca. 1800 m3/annum. Theeptiwo are for drinking water
supplies(Vicarstown and Ballyshoneen) and are groundwater abstractions. The abstraction rate for
these is 9125 m3/annum. These abstractions are too minor to have any discernible influence of the
water quality of the Shournagl®40 which has an estimated Q30 flow of 6.459 m3/s.

4 Pathway information & analysis

The soils in this catchment are wdhained brown earths over old red sandstone geology. They are
well drained with the exception of small areas of gleyic brown allsads neighbouring the stream

in the lower catchment. Based on the free draining nature of the soils, nitrogen is considered the main
nutrient at risk of loss via subsurface pathways. However, theridnold red sandstones which
underlie this catchmettend to have a weak ability to retain ortighosphate in the soil and are prone

to leaching of phosphate via subsurface pathways. Therefliffese losses of nitrate and phosphate
from agricultural soils is the main pressure in the Shournagh Demomst@ichment.

Given the consistency of settinthe catchment is a single compartment where simgab surface
pathways exist throughout.
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5 Interim story ofShournagtDemonstration Catchment

The Shournagh Demonstratid@@atchmentcomprises five waterbodies. Three of these are blue dot
waterbodies, i.e. with High status objectives.

Rathcoola_010

T

= =4 -4

CurrentlyNot at Riskand at Good ecological status (262318 cycle).
Macroinvertebrates driving status. No routine chemistrgnitoring
WEFD objective: Protect
Potential significant issues under protect function: sediment, nitrate and phosphate
Likely pressures:
0 Agriculture¢ mostly diffuse nutrient losses but may also could include point sources
and sediment losses associatedh land reclamation.

Shournagh010

= =4 =4 A

CurrentlyNot at Riskand at Good ecological status (204.2018)
Macroinvertebrates driving status. No routine chemistry monitoring
WEFD objective: Protect
Potential significant issues under protect function: nitratelgphosphate
Likely significant pressures
0 Agricultureg mostly diffuse nutrient losses but may also could include point sources

Shournagh020

= =4 =4 —a A

CurrentlyNot at Riskand at High ecological status (204.2018)
A High ecological status objective waterbody
Macroinvertebrates driving status. No routine chemistry monitoring
WEFD objective: Protect
Potential significant issues under protect function: nitrate and phosphate
Likely significant pressures
0 Agricultureg¢ mostly diffuse nutrient losses but may alsauld include point sources

Shournagh030

= =4 —a -

CurrentlyAt Riskand at Moderate ecological status (2042018)
A High ecological status objective waterbody
Macroinvertebrates currently High status

WEFD objective: Restore

Failing on nitrate and phosphate (bothoderate status)
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9 Significant issues for restore function: nitrate and phosphate
1 Likely significant pressures
o0 Agriculturec mostly diffuse nutrient losses but may also could include point sources

Shournagh040
1 CurrentlyAt Riskand at Moderate ecologicatatus (2013; 2018)

1 A High ecological status objective waterbody

1 Macroinvertebrates currently High status

1 WEFD objective: Restore

9 Failing on nitrate and phosphate (both Moderate status)

1 Likely significant issues for restore function: nitrate and phosphate

1 Likely significant pressures

0 Agriculture¢ mostly diffuse nutrient losses but may also could include point sources
45
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6 Work plan

There are no further characterisation actions listed in the WFD app for the Shoubesagbnstration
Catchmentwaterbodies Biological status isurrently meeting WFD objectives in each of the five
subbasins. However, more spatially extensive invertebrate sampling in each subbasin would be useful
to identify any impacted tributaries whichay pose a risk to achieving WFD objectives in the future.
Therefore it is recommended to initially conduct SSIS surveys along the main tributaries in each
subbasin where access is possible via the roadway. Suggested sites that may be suitable E8li@itial
sampling are shown iRigure 13 below. These are nhumbered according to the waterbody initials and
start from _1 beginning at the subbasin outlet and increase consecutively moving up the waterbody.
Figurel3 shows four potential sample sites in Rathco@’0 (R10_1 R10 4), six in Shournagi®10
(S10_1¢ S10_6), four in Shournagb20 (S20_X; S20_4), three in Shournagh80 (S30_X S303)

and seven in Shournag®40 (S40_1%, S40_7). Where impacts areund, more detailed investigations

can ensue once accesspdvate landshas been agreedith landownersand resources are in place.

It is recommended to undertake the biological surveys within the same season where possible to
ensure homogeneity in conibns between sites. Assessment of sedimentation levels (for example
the shuffle index) would also be useful at each of the sample sites, especially in RatGtOpia_
order to determine whether sedimentation is or could become a potential issue icdbhiiment.

Nitrate and phosphate are driving the moderate ecological status in Shour@aghand
Shournagh040 and may also be elevated in the subbasins upstream. Initially, it is recommended to
sample all the sites shown iRigure13 and analyse them for nutrients and pligs-chemical
parameters. Water sampling will be particularly important at the outlets of the Rathcobly
Shournagh010 and Shournagl®20 to estallish indicative concentrations of nutrients in these
subbasins. Nutrient sampling of the smaller tributaries in each subbasin would be useful to identify
which tributaries are delivering the greatest nutrient loads to the subbasin outlets. For the-water
guality sampling it is recommended to undertake sampling at all sites across the five basins on the
same day/on consecutive days where possible to ensure that comparisons of nutrient levels between
sites are conducted during (i) similar flow conditions aidsimilar land management practices (e.g.
open period for slurry spreading).

For the initial local catchment assessments in the five subbasins, rather than spending time trying to
measure flow directly in these subbasins, an area weighted approachr(janction with theEPA
HydroTool where possible) is recommended to estimate flows and subsequent nutrient loads in these
subbasins. More detailed flow assessments could be conducted as needed throughout the course of
the project.

Consideratiorshouldalsobe given to conducting SSIS assessments above and below known point
sources such as stormwater overflows, WWTP discharge points and section 4 discharges shown in
Appendix7. Whilst these point sources do not seem to be impacting the biology at the subbasin
outlets, the possibility of local impacts needs to be investigatefihese assessments should be
undertaken during low river flowsDue to the large scale of this catchment and in the interest of



Shournagh Desk Study

resource efficiency, it is advised to focus on the sitadireed inFigurel3initially. Site S30_1 is just

700m downstream of Blarney WWTP and should detect any significant issues with the plant. Site
S40 2 is just 800rdownstream of the stormwater overflow associated with Blarney WWTP. Site
S40_3 is just 250m downstream afSection 4 licenseddischarge. Site S20_3 is just below the
discharge point for Courtbrack WWTP, and care should be taken to make sure a sample is taken below
the mixing zone (i.e. 10 times the stream width). The sample may need to be taken on the main
channel below the confience in order to avoid the mixing zone here. Similarly, site S40_4 is just below

a section 4 discharge and care should be taken to avoid the mixing zone here.

Figure 13 Suggested sample sites in the Shournagh Demonstration Ca tchment for initial SSIS/RA
surveys, sediment assessments and water chemistry analysis
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7 Review ofpossiblemitigation options

Mitigation actions which focus on diffuse nitrate and phosphate losses from agriculture are likely to
be the most effective for achieving WFD targets in the Shournagh Demonstionment

Mitigation measures for nitrate are particularly important in this catchment becausé&timirnagh
Demonstration @chment is part of the Lee, Cork Harbour and Youghal Bay catchment which is one

2T GKS 9t! Qa O (i OKYSYy iiThe proportiah2of/tiie TMial sdutcdlaregsifor NI (0 S
nitrate loss within the Shournagh DemonstratiGatchmenis relatively arge. As a result, a relatively

small effort in terms of improvements or measures could be spread thinly over a relatively large area.
Source control options are generally accepted as being the most effective for nitrate. These could
include either reductin of nitrogen inputs, improved soil nutrient management and improving
nutrient use efficiencies. The Teagasc National Farm Survey Sustainability report shows that average
YAUNRISY dzaS STFFAOASYOASA Ay LNBf I ydteiordeddiSR2 YA Y |
25%, indicating great scope for improvements in this area. Over the next 10 years, the Ag Climatise
roadmap has set a target of an absolute reduction in the overall level of nitrogen fertiliser being used

on Irish farms from a high of 4@&0 tonnes in 2018 to 325,000 tonnes in 2030, with an interim target

of 350,000 tonnes in 2025. The Teagasc dairy roadmap lists a range of such measures to reduce
chemical N usage on average which could be used to help achieve this target.

There is scopt maximig the value of slurry on dairy farms to get the most from its P and K content
as well as N. This can be achieved by making sure that it goes to the right place at the right time at the
right rate.

1 P & K¢ Right Place; Spread on &lds/paddocks where fertility is low and where the nutrient
demand is highest (e.g. silage field), avoiding critical sources areas where possible.

1 N ¢ Right Timeg Spread when potential N losses are low and the potential for uptake by a
growing crop is lgh (February to April)

1 Method ¢ Use a Low Emission Slurry Spreader

Mitigation measures for phosphorus loss typically focus on breaking the pathways for P loss and
critical source area maps tend to be weighted heavily towards the presence of poorly dradiis

prone to overland flow. In the P PIP ranks 3, measures should focus on breaking the pathway, for
example by planting buffer strips or creating bunds along the flow delivery points. However, in the
case of the Shournagh Demonstrati@atchmentwhere diffuse P losses are likely to predominantly

be occurring by leaching to shallow groundwater, it seems more prudent to target high source (soil P)
pressures rather than surface pathways. In terms of the P PIP maps, these areas are ranked 4 (extreme
vulnerability to groundwater) and 5 (appears to reflect lands with high organic P loadings). In these
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areas, source control options are likely to be most effective such as reducing phosphorus inputs,
improved soil nutrient management and improving nutrieselefficiencies.

Data on soil phosphorus and pH levels would be particularly useful in the Shournagh Demonstration
catchment and should be collated and obtained where possible to identify Index 4 soils in particular
where soil P leMs are in excess of crop requirement and highly prone to leaching.
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Appendix 1. Location of the Shournagh Valley pNHA in the Demonst@atohment
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Appendix 2. Corine landse data (2018) for the Shournagh Demonstraiainhment
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