Local Authority #

. litlAAbkFare
AFAO0B1¢ Santry River Desktofssessment WLILTIT S )
"+ =%/ Programme

vibrant communities

catchme

essment | healthy waters

B
S
A

WFD Monitoring Station
@ Operational

WFD Ecological Status
(2013-2018)

=== High

=== Good
Moderate

— POOP

= Bad

=== Unassigned

{“Eu! -
Sant!

010,

Tl B - i : ; g _ i i 7 {
Clonshaugh Rd Br@e i &) e 7 ge b e R g

© Ordnance Survey Ireland. All rights
reserved. Licence number: 2021/

e OSI_NMA_295
DUBLIN HAR

o oot

2 G e Local Authority #

litanFaAre
Pt 5 TOrn T, Wﬂ.ll.‘&ﬂ:)%
o G e Dodder 050580, 1 =12 2km * /= Programme
b ol ¢ o8 = g : '_/' - ”p (T I ;'IJI_ gt communik

s | catchment assessment | heathy warers

Santry River
(AFAOB1)

Priority Areafor Action

Desk Study Report

VersionF01
Juy 2022

Anna Rymszewicz



Local Authority”

AFA0B1 ¢ Santry River Desktop Assessment @

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 farrlosgsnage 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.

Copyright ©LAWPRO, [y2022.

This Report cannot be reproduced without the prior written consent of LAWPRO.
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1. Introduction
1.1. Background to the Priority Area for ActidPXA

Santry Rivers one of the 29 areasecommended for action in the Midlands and Eastern Redton.

was selected duringegional catchment assessment workshop in May 2845edon the draft River

Basin Management Plan priorities, a set of agreed principles and the local priovit@&shop
attendees includedepresentatives of Local Authority staff, Local Authority Waters and Communities
Office (LAWCO) (now part of the Local Authority Waters Programme LAWPRO), Irish Water, Inland
Fisheries Ireland, Forest Service, Coillte, National Park®védtife Service, Teagasc, Department of
Housing Planning and Local Government, Geological Survey Ireland, National Federation of Group
Water Schemes, Department of Agriculture, Food and Marine, Bord na Mona, Waterways Ireland and
Environmental ProtectioAgency

A nontechnical summary of this deskudyreport is available on catchments.ie

Santry Rivecomprisestwo waterbodies Santry 010 and Santry_0ZBigurel), which are part of

09_17 Mayne_SC_010 subcatchment and 09 Liffey and Dublin Bay catcRimenSantry covers two
functional areas: Fingal County Coungdrf{ly Santry_010) and Dublin CiBouncil $antry_010 (WFD
monitoring location) andsantry_020)Santry Riverises in Harristown near Dublin Airport and flows
through Sillogue Golf Course, Ballymun, Santry, Coolock and Raheny. It discharges into the mud flats
(at low tide)of the Blue Lagooimn Raheny Strand at the rear of the North Bull Island. There is a minor
tributary, the Dubber, which flows into the Santry near its headwaters. There is also a diversion from
the Naniken River (a small catchment of 4.25keouth of River &try) at Kilmorewhich acts for

flood relief purposes.

WFD Monitoring Station
@® Operational
WFD Ecological Status
(2013-2018)
=== High
Good
Moderate
Poor
Bad
Unassigned
Bathing Water Areas
Special Protection Areas
Spedial areas of Conservation
proposed Natural Heritage Areas
Nutrient Sensitive Area

ZI NI AN

@ Ordnance Survey Ireland. All rights
reserved. Licence number: 2021/
OSI_NMA_295

Local Authority #
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Figurel Santry River PAA with the EPA monitoring stations, 2WIB Ecological Status and
protected areas with the PAA
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The hstory of this PAA &cological status and summary of the pressuresidentified during
characterisation procesae shown in Table The Santry River PAA was selected as a priority area for
action in the 29 cycle. The EPA report includes the following reasons:

1 Multi-disciplirary, crossagency project.

1 DCC are looking to develop projects here for green infrastructure so would build on that
existing investment.

9 Building on Irish Water work a drainage area study was recently completed for the
catchment.

1 Building on orgoing work by Fingal County Council.

9 Urban project measures could be implemented elsewhere.

91 Potential to work with fisheries for guidance on river restoration.

1 Includes a headwaters area.

9 Santry is currently negatively impacting on North Bull Island (SPA, SAC, pNHA, RAMSAR site,
nutrient sensitive waters, UNESCO. Biosphere). Improving status in the river will eliminate the
impact of the river on North Bull Island.

1 Proposed NaturaHeritage Area (Santry Demesne).

1 Contained within Dublin Bay Biosphere.

9 Active community groups in area.

Santry River was put forward asPaority Area for Actioior LAWPRO. LAWPRO is undertaking desk
study on water quality information in Santry catchnmehat will feed into works on the ground.
[12twhQ&d ¢2N] oAf MWeEScyd®@2 YLX SGSR Ay GKS H

Dublin City Councisecured funding from Urban Regeneration and Development Fandiver
restoration and greenway proje@ Santry RiverDCC are leadinghdhe works on the ground that
include Local Catchment Assessment pitok projects focusing on stormwatenanagement through
Green Infrastructure and rebuilding natural habitdtss proposed that Santry River PAA will continue
into the 3YWFD cycle as a priority aeSatry - MayneArea for Actior(LA Areas for Restoratioted

by Dublin City Counailith support from Fingal County Council and LAWPR@G new proposed PAA
will be expanded to include Santry 010, Santry_020 and Mayne_@afdivodies.

1.2. Information Sources Consulted

Several information sources were consulted during the preparation of the desk study f&itae
SantryPAA including

Dublin City Council and Fingal County Council data,

Mobile Monitoring Unit (MMURassessment

Monitoring data carried out for th®ublin Airport Authority,
Irish Water data

EPA licencing data

WFD web applicatiog EPA characterisatioend chemistrydata

=A =4 =4 =4 -8 =9

1.3. PAA Summary Information

A summary of risk, ecological status, known pressures and associated significanceStamttiyeRiver
PAAare presented in Table RActions that were recommended during the initial characterisation
subcatchment assessment are summarisedable2.
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Tablel Summary oEcologicaktatus and pressure f@antry River PAA

High Significant
WB . '9 Pressure catego PSS Pressure name ressure
WB Code WB name Risk | status | 2009 | 2012 | 2015 | 2018 9| subcategory P
Type obj. (Y/N)
UWW Combined Sewer | o onqD003401) Yes
Overflows
Forest Laboratories
Industry IPC _ No
IE_EA_09S01030 SANTRY 01{ River |2 {Nno [P |P |P P Ireland LimitedP030603)
- = - Risk Computer Plating
Industry IPC Specialists Limite(P0278 | No
01)
Diffuse Sources
Urban Ruroff RUROf n/a Yes
Mondelez Ireland
Industry IE Production Limited No
(Coolock)P080901)
Urban Ruroff Diffuse Sources n/a Yes
4 RunOff
IE_EA 09S01110  SANTRY_02{ River Risk No U U U U* UWW Combined Sewer RingsendD003401) Yes
Overflows
Wood-Printcraft Limited
Industry IPC (P014301) No
Other Anthropogenic Golf Courses n/a Yes
Pressures

WB¢ waterbody, P- Poor;U -Unassigned® EPA extrapolated Moderate Ecological status based on expert judgement.

Table2 WFD Actions for Santry River PAA.

Santry River Identifier Responsible Organisation

Description

. . Local Authority Waters Programme | Diffuse Urban pressure to be investigated. Include revig
IE_EA_09S01030( SANTRY_01| I1A6 Multiple Sources in Large Urban Arg (LAWPRO) of existing data collected H§ingaland DublinCoCo.
. Local Authority Waters Programme | Diffuse Urban pressure to be investigated. Include revig
IE_EA 09S01110( SANTRY_02| IA2 Point Source Desk Based Assessmyg (LAWPRO) of data collected by Fingahd DublinCoCo.
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2. Receptorinformationand Assessment

2.1. Context and Setting

Santry_010 and 8ntry_020 are bothAt Riskof achieving WFRnvironmental objective®f Good
Ecologicabtatusby 2027. Ecological Status®dintry 010 has been Popwhile S&ntry_020 has been
unassigned for all the WFD assessment cycles (2009, 2012, 2015 and20it®) the preparation of

this report EPA has a&d out an extrapolation of ecological status early 20220 all unassigned
waterbodies During this procesSantry_02(has been assigned Moderate Ecological Status based on
the EPA expert judgement.

River Santry discharges to Irish $¢adhe North Bull Islandwhich is contained within the UNESCO
Dublin Bay Biosphere, Spatial Are&ohservation, andlso is gproposed Natural Heritage Area, and
Ramsar SiteReceiving waters are transitional waterbodies: North Bull IsldBdEA 090 1®0)
where ecological status is unassigri@dwever [PA extrapolatedecologicaktatusis moderate) and
Tolka EstuarglE_EA 090_020®ith moderate ecologicalstatus for all WFD cycledJnsatisfactory
water qualityin Santry Rivetan negatively impaceceiving watersand protected areas within (North
Dublin Bay SAC, North Bull Island SPATatichEstwary Nutrient Sensitive Argéa

Within Santry catchmenthere is alsahe proposed Natural Heritage Arest the Santry Demesne.
More recently, Inland Fisheries Ireland carried out fish survey in Santry catchment which indicated
presence of salmonids (IFl report in preparation at the time of the desk study writing), therefore there
is a potential for fish ithis PAA.

Location of Santry River PAAFD monitoring locations and protected areas are shovwigarel.

2.2. WEFEDInformation

EPAbiologicalquality rl- (i A yvAlue$)surmeys and measurements of physidwemical parameters
for Santry_010areconducted at theClonshaugh Rd Bronitoring station (station coddeRS09S010300
EPA WFD monitoring foary 020 is limited to chemistry sampling tite Bettyglen monitoring
station (station code:RS09S011100)his information issummarised inTable 3 and temporal
variations for most relevant parameters are shown in Figar@s

Biological conditionsat Santry 020 were monitored up until 1996and there are no current
macroinvertebrate assessmerttgre)and surveys showed Bad biological conditions@@e of 1) in
1988, 1989, 1990 and 1994. These conditions improved to Poor in 1991 andht®86ser, toxic
effect was noted in the lagtssessmenin 1996 These results are in line with biological survaythe
waterbody upstream in&htry_010, where mainly Bad biological conditions were recorded in the 80s
and 90s with improvements to Poor conditions being recorded since 2005.

Chemistry sampling indicatesnsistent exceedance ahnual mean Ecologic@ualityStandard EQS)
for phosphate at both waterbodiefTable3). Mean annual phosphatgalues for both stations are
approximately twice the annual mean EQS. Since 206e is an increase of annual mean values
above 95 %ile threshold at the upstream stat{iigure2). Downstream station shows similar trend,
and whik values are still nearly twice the annual mean threshold, phospbateentrationsare
slightly lower here than at the upstream stati@figure3).

Total ammonia is also being analysed at both statidmtal Ammonia can include both ammonia
(NHs) and ammonium(NH;*) and their proportion is driven by pH and temperatufey mA 2 y A I SR
can be harmfultoxic)to aquatic organismsAs average pH of River Santry is 8, percentage -of un
ionised ammonia would be typicallpw (Emerson et al., 19j)5thereforeit could be assumed that
sample contains mainly ammonium form. As analytical test is for Total Ammonia, and for consistency

10
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ofthisreportW¢ 2 G f ! YY2YALFQ GSNXY A& 0SAy3d dzaSR (KNRdJAK
that mainly ammonium is beingbosidered under this term for Santry River.

There is consistent exceedance of annual medal ammoniaconcentrationsat the Clonshaugh Rd
Br station(Santry_010yith values nearly twice or three times higher than the threshold in the last
three years (Figure 4). As with the phosphate values there is an increasetotal ammonia
concentrations since 20]1&vhere annual mearvalues oftenexceed 95%ile thresholat this station
Downstreamat Bettyglen monitoring locatioriptal ammoniaconcentrations aralso high however
conditions improved irthe last three years (values are below or close to annual mean &@jre
lower than at the upstream locatioffrigureb, Table3).

Higher phosphate andotal ammonia concentrations since 2016 at Clonshaugh Rd Br station
(Santry_010are in linewith deterioration in Qvalue at this station from ®in 2016 to Q23 in 2019
(Table3).

Both stations show BOD values exceeding EQS thre@iighter concentrationsare recorded at the
upstream station(Figure6 and Figure7). Moderate oxygenation conditions (otheleterminant for
oxygenation conditions;Table 3) were recorded in the latest Ecological Sta(2€132018) at
Santry_010High phosphatetotal ammoniaand BOD values most likehdicate organigollution.

Detailed analysis of chemistry trendeads and temporaVvariationsare summarisedn the next
section, where additional Fingal County Council and Dublin @iycil surveillance sampling is
analysel.

Table3 Summary of Qalue, nutrient sampling resulishydromorphological information and
ecological status informatiofor Santry PAA. Highlighted chemistry values indicate exceedance of
mean annual Ecological QualByandard (EQS).

Waterbody Santry_010 Santry_020
Risk Category At Risk At Risk
Monitoring station
Clonshaugh Rd Br Bettyglen
Monitoring station type Operational Operational
Monitoring station code RS09S010300 RS09S011100
Biological Status
2007 n/a
2010 n/a
Q values 2013 n/a
2016 n/a
2019 n/a
Water chemistry
2010 0.054 0.044
2011 0.085 0.070
2012 0.048 0.053
PO4+ 2013 0.035 0.045
2014 0.047 0.060
2015 0.063 0.063
Ecological Threshol¢ 2016 0.086 0.094
0.035 2017 0.078 0.100
mgP/L 2018 0.084 0.078
2019 0.078 0.064
2020 0.0705 0.066

11
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Waterbody Santry 010 Santry_020
Baseline PO4
2010 0.096 0.06
2011 0.395 0.104
2012 0.075 0.056
NH4+ 2013 0.059 0.198
2014 0.060 0.077
2015 0.088 0.038
Ecological Threshol¢ 2016 0.222 0.129
0.065 2017 0.102 0.074
mgN/L 2018 0.162 0.064
2019 0.11 0.036
2020 0.21 0.045
Baseline NHa_ [IEEE0a6 0.048
2010 1.4 1.9
2011 1.8 2.2
2012 2.5 2.6
NO3 2013 15 2.2
2014 1.6 1.8
2015 1.7 1.8
Indicative
Ecological Threshol 2016 1.4 1.8
3.5 2017 1.7 1.9
mgN/L 2018 1.9 1.7
2019 1.8 1.9
2020 1.9 25
Baseline NO3 1.9 2
Few reaches show Moderate or Poc Predominantly Moderate or Poor
MQI Class mainly due to high impa¢ MQI Class due to high impacts to
to longitudinal connectivity longitudinal connectivity
(sediment) andateral connectivity | (sediment) and lateral connectivity
(river corridor, bank protection or (river corridor, bank protection,
Hydromorphology : g . . ) !
) . floodplain) which is consistent with | embankment or floodplain) which
MQI vZ heavily modified . . . ) )
. : the urban setting is consstent withthe urban setting
waterbody designations
Heavily modified waterbodyif cycle | Candidate heavily modified
designation); specified use: flood | waterbody (under consultation for
protection the designation in 8 WFD cycle),
specified use: flood protection
Conceptual model required N ¢ urban setting N ¢ urban setting
(YIN)
Ecological Status Poor UnassignetdModerate
2013-2018 (extrapolated status)
- Poor biological conditions, - While status is unassigned
Commenton Ecological |~ & 2 RSNI GS w20KS (there is no biological
Status 9 F2NJ 2E@3Syl A2y monitoring) phosphorous
- Y2RSN} (S Wt K24& conditions are marked as
condition) moderate
Ecological conditions at Clonshaugkh
EPA Biologist comments | Road Bridge remain Poor, declining
very slightly on 2016 results.
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P}

Waterbody Santry 010 Santry 020

phosphate total ammonig organic | phosphatetotal ammonia organic

Significant issue: Waterbody ; )
pollution pollution

Clonshaugh Rd Br
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Figure2 Temporal variations and annual mean values for ophosphate aClonshaugh Rd BYFD
monitoring locationin Santry 010.
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Figure3 Temporal variations and annual mean values for ofphosphate aSantry 020 at
Bettyglen WFD monitoring station.
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Clonshaugh Rd Br
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Figure4 Temporal variations and annual mean valuestéal ammoniaat Clonshaugh Rd Br WFD
monitoring location in Santry_01Note that Y-axiswascapped at & mg N/lfor better data display
(1.32 mg N/L on 9/11/2014and 0.56 N mgftecorded on 10/06/2020 araot shownon the grap.

Bettyglen
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Figure5 Temporal variations and annual mean valuesédal ammoniaat Santry 020 at Bettygie
WFD monitoring statioriNote that Yaxis was capped at 0.5 mg N/I for better data disga7 mg
N/ 1 on 20/06/2007 and 0.54 mg Nlbn 24/07/2013are not shown on th graph).
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Clonshaugh Rd Br
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Figure6 Temporal variations and annual mean values for Biological Oxygen Demand at Clonshaugh
Rd Br WFD monitoring location in Santry_010.
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Figure7 Temporal variations and annual meeaalues for Biological Oxygen Demand at Santry_020
at Bettyglen WFD monitoring station.

2.3. Dublin City Councénd Fingal County Coun8ilrveillanceSampling

Dublin City Councibnd Fingal County Coundilave been carryingout extensive surveillance
monitoringfor Santry Rivein their functional area This provide aninvaluable resourcéor analysis
which canimprove understanding athe significant issues anthe area ofthe impact. This section
analysescollected data andummarissthe findings.

There are nine monitoring locationsacross Santry Rivewhere water quality is tested fatotal
ammonig reactive phosphatenitrate, nitrite, total oxidised nitrogen (TON), biological oxygen
demand BOD, chemical oxygen demandCQD, dissolved oxygen, Eoli, total coliforms, and
suspended sediments. Additionally, conductivity and temperatweslso measuredSamplinglates
have been synchronised for the same day since 2048veen the functional areasto assure
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comparableaesultsacrosshe whole catchment. Additionallyyater quality is also tested &ix inflows
into the river.

Figure8 showssanpling locations There are no major tributariesf the Santry River and sampling
locations represent subcatchments nested in each other going downstré&ure 8 also shows
subcatchment areas between @a station which wre delineated based on the surface water
drainage networkand available informatiorfor this report. Detailon the delineation processare
described in Sectio8.

2.3.1. Sptial differencesn water qualityparameters

Available datasets have been analysed for annual mean vdhresutrients BOD, COD and
microbiological indicators (E. coli atmtal coliforms)for all sampled locationand these values are
shown inTable4. 2019 and 2020 shw most recent trends and are also most representative for
comparison between the statiordue tosynchronised timing cfampling between the stations.

Temporal variations between stations weaéso considered anéppendixl shows all parameters
recorded in 20192020, Figure9 - Figure26 show details fothe discussed parameters.

Additionally,ammonia,phosphate andE coli concentrationsvere plotted against rainfall using 201
2020 datasetsLonger dataset (2012020) was considered for this analysis, however, considering
ongoing misconnection surveys in the catchment most recent data seemed to beapmrsipriate.
Gonsideringurban settings and most likely very quick rainfallinoff responserainfall totals were
considered for 3h, 6h, 12h, 24h, 3 dayd 5 daysgrior to samplingPlots with rainfallare shown in
Figurel?2 for total ammonia,Figurel? for phosphate, andrigure26 for E. coli.

Results confirm that high concentration tdtal ammoniaand phosphate are significant issues
throughout the catchmentlt alsoshowsissues with organic pollutiofwith impacts onoxygenation
conditions) and contamination withfaecal indicators throughout the catchmentContamination
occurs at both dry and wet conditions indicggibothdirect discharges and urban diffuse sources.

Despite nutrient and organic pollution being evident throughout the catchmarntitls differences
(based on the data analysis) were observed for individual monitoring stafleeseare discussed in
more detail further in this sectian
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Sports Groundsj

U/S Swords Road

’.‘

. [ ]

~|Ballymun Rd Bridge
AN el )
D/S Airways Industrial Estate

e N
e

D/S Clonsaugh
U/S Coolock Drive

B 45353, U/S Swords Road 0
45354, D/S Airways Industrial Estate ©~
B 45359, D/S Clonsaugh

® WFD operational station
® LA surveilence monitoring - inflows
() LA surveilence monitoring - Santry River

(] santryCatchment2021 B 45362, U/S Coolock Drive BTl 3 "~ Local Authority #

I Sports Grounds 43365; Tonlegec: Road . 1 2km YJQECTrs &S

I Ballymun Rd Bridge I8 45368, Lough Derg Park I 0000 ] * ‘"< Programme @
45375, Bettyglen ~ © OpenStreetMap contributors wiantcommerites | otchmontcsesmen | kb wlers

Figure8 Locations of the monitoring stations in Santry River BMcorresp}jhdiﬁg.'subcatchmertletween monitoring locations

17



Local Authority”

AFA0®1 ¢ Santry River Desktop Assessment @

Table4 Annual mean concentration2012¢ 2020)for nutrients oxygenation indicators and faecal indicatéos all surveillance monitoring locations in
Santry River

Station number 45330 45340 45353 45354 45359 45362 45365 45368 45375
Sports Ballymun  U/S Swords D/S Airways D/S U/S Coolock Tonlegee Lough O/F
Station name Grounds Rd Bridge Road I.E. Clonshaugh Drive Road Derg Park Bettyglen
Ammonia > EQS 0.065 2012 | 0.16 0.14 0.08 0.13 0.06 0.07 0.16 0.04 0.04
mgllasN > 2*EQS 043 2013  0.09 o1z R oos 0.07 0.07 0.04 0.03 0.04
>3EQs  BOMOBN 2014  0.04 0.07 0.05 0.05 0.07 0.09 0.04 0.03 0.03
> 4EQS 026 2015 0.3 0.04 0.07 0.05 0.17 0.07 0.07 0.05 0.04
2016  0.02 0.06 0.09 o190 NOZONN o014 0.08 0.07 0.06
2017  0.03 0.13 0.97 0.16 0.14 0.40 020 BRI oo
2018  0.04 0.11 0.11 0.10 0.17 0.33 0.45 0.10 0.12
2019  0.03 0.04 0.57 o051 O o6l 048 R o1
2020 | 043 0.03 0.29 0.40 0.30 0.15 0.11 0.06 0.04
Nitrate 26 2012 3.65 3.24 2.00 1.81 1.97 1.93 2.03 2.16 2.23
mg/l as N 2013 1.3 1.89 1.39 1.52 1.69 1.59 1.60 1.81 1.89
2014 274 2.24 1.58 1.49 1.69 1.64 1.74 1.89 1.96
2015  3.86 1.99 1.54 1.89 2.20 2.12 2.28 2.37 2.52
2016  1.01 1.26 0.77 0.94 1.27 1.36 1.48 1.66 1.61
2017 232 2.01 1.69 1.56 2.34 2.02 2.15 2.28 2.37
2018 171 1.22 1.38 1.59 1.91 1.73 1.94 2.06 2.12
2019  2.29 0.76 1.61 1.60 1.76 1.66 1.84 2.05 2.21
2020 1.93 0.97 1.08 1.24 1.50 1.48 1.54 1.84 1.85
Nitrite >guidance  0.05 2012  0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.02
mgllasN > 2*guidance | 0. 2013  0.02 0.05 0.04 0.02 0.02 0.02 0.03 0.02 0.02
> 3*guidance [HOMBE 2014  0.01 0.02 0.02 0.02 0.02 0.03 0.03 0.02 0.02
> 4*guidance | 0.2 2015  0.02 0.01 0.02 0.03 0.04 0.02 0.03 0.03 0.02
2016  0.02 0.01 0.02 0.04 0.03 0.04 0.04 0.04 0.03
2017 0.1 0.02 0.07 0.06 0.43 0.09 0.08 0.14 0.04
2018  0.01 0.02 0.03 0.03 0.04 0.05 0.05 0.04 0.03
2019 0.1 0.00 0.04 0.05 0.05 0.07 0.08 0.08 0.05
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Station number 45330 45340 45353 45354 45359 45362 45365 45368 45375
Sports Ballymun  U/S Swords D/S Airways D/S U/S Coolock Tonlegee Lough O/F
Station name Grounds Rd Bridge Road I.E. Clonshaugh Drive Road Derg Park Bettyglen
2020  0.01 0.01 0.03 0.04 0.05 0.05 0.05 0.04 0.03
TON 26 2012 367 3.27 2.03 1.83 2.00 1.96 2.06 2.18 2.25
mg/l as N 2013  1.15 1.94 1.42 154 1.71 1.62 1.72 1.84 1.91
2014  2.75 2.27 1.5 1.51 1.72 1.67 1.77 1.91 1.98
2015  3.87 2.01 1.56 1.92 2.24 2.14 2.31 2.40 2.55
2016  1.02 1.27 0.80 0.97 1.29 1.40 1.53 1.70 1.65
2017  2.34 2.03 1.76 1.61 2.77 2.11 2.23 2.42 2.41
2018  1.72 1.24 1.41 1.62 1.95 1.77 1.99 2.10 2.15
2019  2.30 0.77 1.65 1.65 1.82 1.72 1.92 2.12 2.25
2020  1.94 0.98 1.11 1.28 1.55 154 1.5 1.88 1.88
P (React) >EQS 0.035 2012  0.06 0.05 0.06 0.06 0.06 0.05 0.08 0.06 0.05
mgllasP > 2*EQS 007 2013 0.8 0.06 0.05 0.04 0.04 0.04 0.04 0.04 0.05
>3*EQs  [OMOBN 2014  0.05 0.04 0.04 0.05 0.05 0.07 0.06 0.05 0.06
> 4EQS 014 2015 0.3 0.03 0.07 0.07 0.08 0.06 0.07 0.07 0.08
2016  0.06 0.06 0.07 0.09 0.09 0.09 0.08 0.08 0.09
2017  0.06 0.05 0.08 0.07 0.10 0.07 0.08 0.10 0.09
2018  0.04 0.06 0.08 0.07 oos N2 o.:s 0.09 0.08
2019  0.04 0.01 0.05 0.06 0.07 0.07 0.07 0.07 0.07
2020 0.04 0.03 0.05 0.06 0.07 0.08 0.07 0.08 0.09
B.O.D. >EQS 15 2012  1.90 1.90 1.91 1.94 1.13 1.19 2.64 2.39 1.63
mg/! > 2*EQS 3 203 300 N 22 2.62 1.22 1.33 1.39 1.83 2.68
>3*EQs  [OM 2014 | 356 1.56 1.19 1.00 1.21 0.64 1.14 1.00 0.64
> 4*EQS 6 2015 0.90 1.27 1.67 2.25 1.13 1.00 1.25 1.25 0.75
2016  2.20 0.93 1.53 1.94 1.63 1.38 2.19 2.13 2.50
2017 | 3.50 275 B 230 1.40 1.65 1.60 251 1.25
2018  1.06 3.06 1.55 1.19 2.44 1.75 3.58 3.15 1.69
2019 1.21 2.38 1850 NS 375 29.19 16.38 2.00
2020 2.43 1.21 2.29 2.43 2.86 2.21 2.00 2.21
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Station number 45330 45340 45353 45354 45359 45362 45365 45368 45375
Sports Ballymun  U/S Swords D/S Airways D/S U/S Coolock Tonlegee Lough O/F
Station name Grounds Rd Bridge Road I.E. Clonshaugh Drive Road Derg Park Bettyglen
C.O.D. threshold 40 2012 9.33 10.33 13.82 14.88 11.38 14.13 22.25 13.38 13.63
mg/l 2013 18.75 35.00 13.77 20.11 5.78 8.11 10.11 11.33 8.33
2014 11.00 9.20 8.23 8.25 7.00 8.13 15.88 6.38 8.13
2015 12.67 13.25 11.38 11.75 8.75 8.00 10.25 10.75 8.00
2016 10.50 9.50 12.67 13.75 12.88 11.13 11.50 13.13 14.38
2017 17.75 20.25 19.00 12.09 10.27 10.36 10.73 13.00 9.00
2018 17.00 42.60 11.64 7.67 11.44 10.33 20.67 14.33 10.11
2019 12.33 36.67 31.70 16.00 16.70 40.50 33.10 16.10 11.00
2020 16.86 23.29 12.86 15.86 13.43 15.14 19.57 12.33 11.86
> Bathing
Waters
guidance
E. coli (Good)* 500 2012
> NFGS
MPN/100ml guidance** 1000 2013
> 5*NFGS
guidance 2014 789.40
> 10*NFGS
guidance 2015 . 920.00
2016 569.00
2017

2018

2019 225.50
2020 240.86

Coliforms > threshold 5000 2012 8965.00
MPN/100ml > 2*threshold = 10000 2013 7760.22
> 3*threshold 2014 9026.40 8077.62 6256.88
> 4*threshold 2015 8393.00 5812.25

2016 8429.00 9831.44
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Station number 45330 45340 45353 45354 45359 45362 45365 45368 45375
Sports Ballymun  U/S Swords D/S Airways D/S U/S Coolock Tonlegee Lough O/F
Station name Grounds Rd Bridge Road I.E. Clonshaugh Drive Road Derg Park Bettyglen

2017 10853.00 1046350 1057375  11003.00
2018 7119.56 | 1331850  9050.36  9968.78 20094.00 22869.78
2019 778211 9539.17 |DNUIGOSMON 20132.00 23166.90 1381250 2117650 14762.90
2020 876543  7302.00 _ 11917.00  13198.14  24179.57 [INAOIMGNN 35094.86 13737.67

20271.00 21158.09

Note on threshold used:

1 Ecological Quality Standards (EQS) are based on S.I. No. 272R20@pean Communities Environmental Objectives (Surface Waters) RegulationéNEof1e
EQS is for coastal waterbodigs)
CODxhresholdis based on S.I. No. 294/198Buropean Communities (Quality of Surface Water Intended FoAb&gaction of Drinking Water) Regulations, 1989
E. coli guidance*Bathing Water Quality Regulations 2008 limits for coastal and transitional waters. Note limit is based on 95%ile not eamaaidhis reported
in CFU/100mI
E. coli gidance**- NFGWS surfacgater guide value and groundwater spring guide value for untreated source water
Total Coliforms arbitrary thresholdusedfor this reportonly for the purpose of data comparison
nitrite - guidance threshold used in other LAs reporting

= =

= =4 =4
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Following section describ@&s more detailspatial differences iannual mean and temporal chemistry
measurementpetween monitoring locations.

1 Total Ammonia

While first two stations(in Santry 010)generally show lowannual meantotal ammonia
concentrations in 2018nd 2020(seeTable4), singlevery highvalue of 0.75mg N/ml was recorded
in June 202@t the first station at Sport&roundsresulting in 0.13 mg N/ml annuaiean value for
2020(see temporal results iAppendix land Figurel0). Thissample alsshowed higher than usual
BOD (10 mg/l) and CQB2 mg/l)values while phosphate values were lo®.92 mgP/ 1). Such high
values recorded in a relatively dry conditior&1( mm of rain in the previous 12 houasnd dry
conditions for few days prior to the sampling dgliead to conclusions that there ésrectbut sporadic
discharge upstreanand in close proximity to this location. HiglBOD andCOD valugindicate a
combination of both organiandchemical pollution.

Significant increase iannual meartotal ammoniaconcentrationgTable4) can be seen at the third
monitoring location(U/S Swords Road)heretotal ammoniavalues exceeded annual mean E9&r

eight times in 2019 andver four times in 2020. This trend continues downstream for next four
monitoring locations (D/S Airways |.E., D/S Clonshaugh, U/S Coolock Drive, Tonlegee Road). At these
stations annual mean EQwas exceeded between three to more than nine times (U/S Coolock Drive)

in 2019 and up taver four times in 2020. Such higbtal ammoniaconcentrations indicate close
proximity of the source to the monitorinigpcations.As with the WFD monitoring datahown atthe
Clonshaugh statigrthere is an increase in mean anntaal ammoniaconcentrations for theseive
stations(U/S Swords Road/® Airways |.E., D/S Clonshaugh, U/S Coolock Drive, TonleggsiRoad

2016.

Unlike at the first locatior{Sports Grounds)exceedanceof annual mean concentrationst these
stations is not driven by one high value, but by consistent and multiple spikiainammonia
concentrationghroughout the samplingsee temporal values Appendix land Figure9 and Figure

10). Boxplots oftotal ammona concentrations recorded between 2019 and 2020 for each station also
show multiple outliers which represents very high concentrationtstafl ammoniarecorded at these
stations (Figure 11). This indicates persistent discharge at these locationsth very high
concentrations (c. 0.65 mg N/I), these spikes in ammonia validicatesewage pollution.

Meanannualtotal ammoniaconcentrations then decrease for the last two stations (Lough Derg Park
and O/F Bettyglen)however annual mean values were still exceeded2016-2019for Lough Derg
Park location andn 20172019 for O/F Bettyglen locatioWhile a few high conentrations were
recordedat Lough Derg Park statipthese values are lower than concentrations observed on the
same day of sampling at the upstream station (Tonlegee Rdddsecould either mean a direct
discharge at these locations or that themeceednces could be driven bguchhigher concentration

at the station upstream (Tonlegee Road).

Total Ammonia is very reactive and there is a potential for it to be oxidised along the stream.
Therefore,a record of very high concentrationmdicates very close source to the monitoring
locations. Considering increases of ammonia between the stations (depending on the date sampled,
Figure9 and Figure10), all stations downstream of U/S Swords Road show increases in ammonia
concentrations in comparison thé station upstream at selected dates of sampling. In partictdar,
stations: U/S Swords Rodd'S Airways I.E., D/S Clonshaugh, U/S Coolock Drive show distinct increases
and this indicates that there is a source just upstream of eachesktttations. Moreover, considering
ammonia reactive nature it is having localised impact. Therefore,patgntial sources within the
distanceof 1 km upstream of D/S Clonshaugthich is WFD monitoring locaticaiffected by high
ammonia concentrations, should lespeciallytargeted forthe investigation.
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Figure9 Total ammoniaoncentrations recorded in 2019 across all monitoring stations (upstream to
downstream locations
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Figure10 Total ammoniaconcentrations recorded in 2020 across all monitoring stations (upstream
to downstream locations
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Figurell Boxplots showing range @ftal ammoniaconcentrations for eacmonitoring station (data
2019¢ 2020.

1 Response to dry and wet conditio(istal ammonig

No correlation was found between rainfall andtal ammoniaconcentrations at all stations for
sampling years 2012020 Figurel2). Both low concentrationsand afew very hightotal ammonia
concentrations (c. 0.5 5 mg N/ I; sewagepollution indicator) are recorded in the relatively dry
conditions (65mm, 3day rainfal) for all but Ballymun Rd Bridge station (where no exceedance was
found in 20192020). This indicates direct discharges upstream of these staiawspt for Ballymun

Rd Bridge)

Response to rainfall can be alsamehowobserved for selectedtations(Figurel2, andAppendix J.

First two stations (Sports Grounds and Ballymun Rd Byrislggw nototal ammoniaexceedances
during rainfall everd. Response to rainfall is seen at the next four stations, wteted ammonia
concentrations were found to be above 95%ile EQS for tbay3rainfall higher than 10mm for U/S
Swords Road/S Airways I.ED/S Clonshaugland U/S Coolock DivEurther downstream (Tonlegee
Road, Lough Derg Park, and O/F Bettyglen) impact is slightly reduced during rainfall events with no
exceedances of 95%ile threshold, howeweme exceedances of annual mean EQS are observed. At
these stationsthere is similaresponsefor dry and wetconditions(except for single very high value
recorded for dry conditions)
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Figurel2 Ammonia concentrations and their relations teday rainfall for 201% 2020 sampling for
Santry Rivermonitoring locations. Red line indicates annual mean EQS threshold and blue line
indicated 95%ile EQS threshold.

9 Correlationbetween ammonia andhpsphate

Sampéswith high ammonia concentrations that exceeded annual mean EQS were usually showing
high phesphate concentrationgexceeding phosphate EQ&Ylicatingthe same source of pollution
(Figurel3; red lines are showing EQS and ammonia exceedance is above the horizontal line, while
phosphate exceedance is to the right of the vertical EQ$ Mitnéspattern can be seeffor all but first

two stationswhere ammonia exceedances are not associated with higher phosphate values. At U/S
Swords Road station and D/S Airways |.E. stééiarammonia values exceed E@##h low phosphate
values, however majority of the sampling results show exceeelanf both parameters.
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Figurel3 Relations between ammonia and phosphate for sampling 20A@20 at Santry
monitoring locations. Red lines show annual mean EQS thresholds for both parameters.

9 Nitrate/ nitrite/ total oxidisednitrogen (TON)

Annual mean itrate concentrationsare low and below 2.6 méy/l threshold for coastal waters
throughout the catchmentWith predominantly urban land ussnd mostly sealedsoils in majority of
the catchment percolation of nitrogensources into groundwater and consequent oxidation of
nitrogencompoundsnto nitrate (wherewell drained soilsnay allow for the process3 very limited.
However there are higltoncentrationof total ammoniarecordedthroughout the catchmentwhich
subsequentlys carried into the sea.

Individual sampling results for the first statioaf Sports Groundshow, however, higheON
concentration. This part of the catchment asly partly urbanisedwith a combination ofpoorly
drained, welldrained,and sealed soils. Higher TON concentrations recorded at this stationesaly
from agriculturalpracticesor fertilisation of golf coursegroundson the free drainingsoils ormay
indicatetotal ammoniasourceslocated at a distance from the monitoring location which allows for
the oxidation procesmto nitrate compounds
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Asnitrite is generally unstable and isog-product oftotal ammoniaoxidation higher concentrations

of nitrite indicate recent conversiofrom total ammoniaand close proximity ofotal ammonia
sourcesHigher annual mean valuessagenerally recorded from U/S Swords Road station throughout
the downstream stations(Table 4). These are in line with findings of higletal ammonia
concentrationsat theselocations

1 Phosphate

Exceedance of annual mean pbbate concentrations is evident throughout the catchment at all
monitoring locationgTable4). The &st two years (2019 and 2020) see improvements in anmeain
phosphate valuegbeing below EQS3t the second station (Ballymun Rd Bridg@k with total
ammoniathere is usually increase in phosphate concentrations at the third station (U/S Swords Road)
Exceedance of twice the annual mean EQS value is common from this station forward.

2019- 2020 annual mean concentratioifable4) continue to risedownstream of U/S Swords Road
station for the next two stationgD/S Airways |.EDQ/S Clonshaugtgnd remain steady thereafter in

2019 at a level of.0.07 mg P/l (twice the value of annual mean EQS). In gi@8§phate annual mean

values fluctuatd at the downstream stations between 0.07 to 0.09 mg P/l withhighest value (0.09

mg P/I) recorded at the last station (O/F Bettyglen).

2019 ¢ 2020 empord variations in phosphate valuggigure 14 and Figure 15 below) generally
indicate an increasing trend in concentrations from upstream to downstream stations. While the flows
increase between the statian suchincrease in phosphate concentratiomslicates steady inputs of
phosphatesourceshetween the stations.
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Figureld Trends in phosphateoncentrations sampled on the same dates in 2019 for all stations in
Santry River (stations from upstream to downstréam
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Figurel5 Trends in phosphate concentrations sampled on the same dates in 2020 for all stations in
SantryRiver (stations from upstream to downstream

Boxplots combining 20102020 data further illustrate trends between the statioffsgurel6). There

is a decrease in phosphate concentrations at the second station (Ballymun Rd Bridge), followed by the
increase of the median value up to D/S Clonshaugh statibere it remains at aamparable level

going downstream. Last three stations show however boxplot ouflighéch representhe highest
concentrations recorded for these statigngvhich confirm an increasing trend in phosphate
concentrations at the downstream stations.
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Figurel6 Boxplots showing range of phosphate concentrations for each monitoring station (data
2019¢ 2020).
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1 Response to dry and wet conditiofhosphate)

Figurel7 showsthe relationship between phosphate concentrations recorded in 20090 and 3

day rainfall. Apart from the second station (Ballymun Rd Bridge, where there is no exceedances) all
stationsshow exceedances at both dry and wetter conditiamdicating direct discharges and urban
diffuse pollution

First station (Sports Grounds) shows comparabid consistentexceedance of annual mean EQS
(values do not exceed 95%ile EQS) throughout bothand dry conditions.

U/S Swordséad, D/S Airways I.E. and D/S Clonshaugh stations show phosphate concentrations below
annual mean EQS and above 95%ile EQS for low rainfall conditidnsm(p All concentrations
increase however,to above annual mean threshold for sampling in wet conditions (>10mm).

U/S Coolock Drive shows similar exceedances in wet and dry conditions, where all phosphate
concentrations exceed annual mean EQS and few values exceed @6eésloldfor both conditbns.
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Figurel7 Phosphate concentrations and their relations tal&y rainfall for 201 2020 sampling for
Santry Rivermonitoring locations. Red line indicates annual mean EQS threshold and blue line
indicated 95%ile EQS thresd.
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The last three stations (Tonlegee Road, Lough Derg Park and O/F Bettylgen) show similar pattern of
exceedances during both conditions. Wet conditions show, however, values closer to 95%ile EQS,
while a wider range of values, including highpbibsphate concentrations, were recorded in dry
conditions.

1 Oxygenationconditions

Figurel8 and Figure19 show 2019 and 2020 temporal variatiofier dissolved oxygen levekcross
monitoring locationsMonitoring results show occasional drops of DO levels belowl@@¥eenfirst
station (Sports Grunds) and sixth station (U/S Coolock Drit@west DO vakiof 43%was recorded
at U/S Swords Road locatiam 12" September 2019 and this is most likely associated witbllaition
incidentabove this stationgampling results for this date adescribed below)DO values below 80%
indicate decomposition of organic or chemical compounds.

Supersaturation of above 120% DO levels can be also observed on occasions at D/S Clonshaugh,
Tonlegee Road and Lough Derg PaHese events occurred April, July andAugust These are spring

and summer months andould be associatedith increased macroaig/ macrophytes growth and
increased photosynthesiassociated with nutrient pollutior(however, no information on plant
indicators orlevels ofshading of the monitoring locations available)
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Figurel8 Trends in Dissolved Oxygen (DO) concentrations sampled on the same d3&Sfor all
stations in Santry River (stations from upstream to downstream
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Figurel9 Trends in Dissolved Oxygen (DO) concentrations sampled onrtieedstes in 2020 for all
stations in Santry River (stations from upstream to downstream).

Unsatisfactory oxygenation conditions are related to organic pollution as indicated byaiyfal
mean BOD valueghroughout the catchment(Table 4). 2019 ¢ 2020 annual mean HDvalues
exceededE=QSat all but firststation (Sports Grounds) in 2019 and secatation Ballymun Rd Bridge
in 2020.1n 2019 annual mean EQ&ceedancdor BODwasmore than 12 times at the third station
(U/S Swords Road), 19 times at U/S Coolock Bridealmost 11 times at Tonlegee Raaations. Such
high annual mean values at these locations were drivervdry highvalues recorded on 12
September 2019seeFigure20), which could be associated with two separate discharges on that day
(upstream of Swords Roddote there was no sampling carried out at the two upstream statiom
the day)and between D/S Clonshaugh station and U/S Coolock Saitien). Discharges ocoed on
a dry day and are not associated with the rainfall eveete(temporal data idppendix ). High BOD
values at these stations were in line witary low DO value@3%,lowestrecordedvalue) hightotal
ammonia high COD and higthosphate (at the U/S Coolock locatimoncentrations Microbiological
indicators (Ecoli andtotal coliforms), althoughveryhigh on the daydid not increase at these stations
in the relation to the upstream location (although jump ircldi values tac. 40000 MPN/ 100 ml was
recordedat the D/S Clonshaugstation (justupstreamof U/S ©olock Drive).

Annual mean COD values exceed 40 mg/l vatweasionallyBallymun Rd Bridge in 2018 and U/S
Coolock Drive in 2019;able4). Howeveyindividual sampling values can haghindicating sporadic
discharges and chemical pollutid@OD pikesof up to 195mg/l at theJ/SSwords Roadnd289 mg/

| at the U/S Coolock Drive statiovere recorded orl2" September 2019as described abovealso
seeFigure21). COD of 103 mg/l was also recorded at Balily Rd Bidgestation on 18 March 2019.

This coincided with suspended solifisS)of 232 mg/l (while other parameters excegbr faecal
indicators were low at this station and sampling at other stations on the day showed lower COD and
SS values). There were relatively low levels of rain prior to sampling with total of c. 5mm of rainfall 2
days prior to samplingbut c. 15mm in 5 days prido sampling) Chemical pollution could be
associated with contaminated suspended solids considering high affinity of pollutants to fine
sedimentsNo major rainfall event and higbOD concentrations recordealy at one location indicate
direct dischargeabove the station (either soil disturbance such as construction activity or wash of
contaminated solids from the surface).
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Figure20 Trends in Biological Oxygen Demand (BOD) concentrations sampled on the same dates in
2019 for dl stations in Santry River (stations from upstream to downstream).
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Figure21 Trends inChemicalDxygen Demand3DD) concentrations sampled on the same dates in
2019for all stations in Santry River (stations from upstream to downstream).
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Figure22 Trends in Biological Oxygen Demand (BOD) concentrations sampled on the same dates in
2020 for all stations in Santry River (stations from wgetn to downstreampashed lines show EQS
(annual mearg red, 95%ile; black).
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Figure23 Trends in Chemical Oxygen Demand (COD) concentrations sampled on the same dates in
2020 for all stations in Santry River (stations from tgzsin to downstream).
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1 Suspended sediment

Based on the sampling data between 2019 and 2020, significant issue with suspended sediment is
expected at two stations: Ballymun Rd Bridge and D/S Clonshaiyghber of sampling results
showed higlsuspended sediment concentratiofts 50¢ 265 mg/l) which are much higher than those
recorded at other stations on the same day of sampling. This indi¢htd there is a source of
sediment upstream of these statiofsr fine sediment was resuspendedthese locations at the time

of sampling)High suspended sediments are associated with both dry and wet conditions.

Additionally four other stations show higher suspended sediment concentrations than those recorded
at other stations on the same day of sampligports GrounddJ/S Coolock Drive, Tonlegee Road,
Lough Derg Parkhese values ranged between 38 to 62 mg/l. This may indocaéntial issues with
sediment athese stations

Note thereare no suspended sediment limits provided in WFD and annual mean threshold provided
in the Surface WateRegulationss considerednadequate to capture suspended sediment transport
dynamics naural sediment regimes or responses to the system ecology

9 Faecal indicators (Eoli andtotal coliforms)

There are no bathing waters located directly at the Santry River dischartpe sea The dtosest

bathing water protected area is Dghhount Strand situated on North Bull Islaridee Figurel for

protected areagor Santry RivePAA.. | G KAy 3 6l GSNI ljdzZ- £t Ade 61 a WD22RQ
here. As this protected area is not directly affected by $aamtry RivedischargeNational Federation

of Group Water SchemeblFGW3psurface water guid value of 1000/ 100 ml foE. colilas opposed

to bathing water limits)was considered when analysing chemistry sampling dataSantry River
NFGWSyuide value \as proposed forsource protection procesfor untreated surface water(see

NFGWS, 2019).

Presence of igh E.coli andtotal coliform concentrations are evident throughout the catchment
(starting from the first station at Sports Groundsdicating inputs of wastewater sourcess with the
total ammoniaand phosphate values there is a decrease in annual naahtemporal E. coli
concentrationsat the second station Ballymun Rd Bridge in 2019 and 208208 values below 1000
MPN / 100miseeTable4 for annual mean values and Appeéxd for temporal values)This indicate
no major impact fromwastewater at this location and possible recovery from sousféscting the
first station at Sports Grounds.

E.coli andtotal coliforms concentrations increadarther downstream of Ballymun Rd Bridgaith

annual mean concentratiors E. colusuallymore than twice the 1000 MPN / 100ml guidance value

at all sampling locations. These concentrations exceeded this threshold more than 5 times at D/S
Clonshaugh and Tonlegee Road between 2019 and 202blg4). These wo stations (D/S
Clonshaughand Tonlegee Roadstand out with much higheannual mearconcentrationg(Table4)

and higher range of values (see higher range of values in upper quartile in bokpise24 and

Figure 25) indicating higher faecal pollution (andbigger wastewater inputs) upstream of these
locations.

20192020 temporal variations daecalindicatorsshow spikesn concentrationslose to the upper
detection limitsfor a number of sampling locationsee outliers at boxplots iRigure24 and Figure
25, and Appendix 1for temporal datg. Thesemaximum concentrations were obsed in the
following stations:

Maximum Ecoli concentrations (2012020)

1 Following rainfall conditions: U/S Swords Road station, and O/F Bettyglen
9 Both rainfall and dry condition§ onlegee Road
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91 Dry conditions: D/S Clonshaygh

Maximumtotal coliforms concentrations (2012020)

9 Following rainfall conditions: U/S Swords Road station continuing further downstream (all
stations downstream)

9 Both rainfall and dry conditionf/S Clonshaugstation and Tonlegee
1 Dry conditions: D/S Airways |.E.
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Figure24 Boxplots showing range of €Eoli concentrations for each monitoring station (data 2Q19
2020).
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Figure25 Boxplots showing range of total coliforms concentrations for each monitoring stateda (d
2019¢ 2020).

35



Local Authority #

AFA0B1 ¢ Santry River Desktop Assessment

@

Further analysis of relationship between E. coli sampling results -alay Bainfall prior to sampling is
shown inFigure26. No major correlations between the two parameters were found at all stations,
except for the third station U/S Swords Road, where higher E. coli concentrations were associated
with rainfall exents. Similar pattern (although not as strong) was observed at D/S Airways I.E and O/F
Bettylglen, which suggests wastewater inputs in wet conditions.

The remaining stations, except for Ballymun Rd Bridge, where there is no exceedance of 1000/ 100 ml
guidance value, show high E. coli concentrations (above the guidance value) for both dry and wet
conditions.

High concentrations occurring following a rainfall event could be potentially associated with the
combined sewer overflow (CSO) discharges. High coratemis recorded during dry conditions may
indicate presence of faulty CSO discharges or misconnection of the foul network to the surface water
network.
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Figure26 Relationships between E. coli concentrations arah§ rainfall 6r sampling period 2018
2020. Note different Y¥axis maximum values. Red line shows B0 100 mlI NFGWS surface
water guidance value for E. coli.
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2.3.2. Nutrient loads

Table5 shows phosphate and ammonia loaddculated for each station. It also shows load reduction
for each station andhithe areas between each station that is required to bring concentrations below
EQSo achieve improvements in water quality.

Load calculationsvere carried outfor baseline concentrations derived as averagduesbetween
2019¢ 2020 andQ30 flows.Q30 fows were calculated for CADBURY'S hydrometric stagiatiqn
number 09102) based on the logrm daily mean values (see flow duration curves and flow
percentilesderivedfor this station inAppendix 2. This flow was then upscaler downscale based

on proportional drainage area for each station. Drainage arear delineated for this report using
available datasetfor surface water networksee sectior8).

Load calculations should be treated as guidance estimated values only, depicting scale of the issue
rather than the absolute valuesThis is because calculations are based on baseline annul mean
concentrations derived from spot sampling and average flows, therefore accuracy of the results would
not be as high as with the higlesolution continuous measuremeniSonsidering urban naturef the
catchment, uncertainties may also exist withe flow calculationsvhich arebased on proportional
drainage area

Load reductions are calculated with the formula (1) below. Threshold used for the calculations is just
below annual mean EQS for Gastdtus: for phosphate 0.03 mg P/l and for ammonia 0.06 mg N/I.

Load reductiorr QB0 flows *(annual mean corantration ¢ concentration below EQS) (1)
Following unit conversion was required

Load reduction (kg yedy =(m®s?) * (mg I*) = 1000 1$* 0.0000Q kg I* = 0.001 kg* =0.001
* 86400 * 365kg year

Considering reactive nature of ammonia, load reductions for ammonia should be treated with caution
and should be interpreted together witthe ammonia concentration results.

On averageeductionof 982 kg of Nand 133kg of Nis requiredto bring waterquality forammonia
to Goodecological threshold fob/S Clonshaugh (Santry_010) &b Bettyglen (Santry_020) WFD
monitoring locations respectively.

If loadreductiors are achieved at the upstream stationihis would have a knock on effect on the
stations belowwhich would automatically require less reductidrhisis quite straightforward with
phosphate load reduction calculations, where load reductiogisvieen the stations are calculated as

a difference between load reductions needéeétween downstream and upstrearstations As
ammonia is reactive and not stabieis not easy to predictvhether concentrationsat the next
downstreamstation resultfrom the same sourcasat the upstreamstation or result from the new
sources.For example, if load reduction is achievedAS Airways I.E., there would be no load
reduction required at the station downstream at D/S Clonshaugtause there is a muchghier load
reduction required at D/S Airways |.E. For the further downstream station U/S Coolock Drive, however,
calculations for load reductions between the stations can take into consideration either

(@ differencebetweenload reductions at U/S Coolock Drive and D/S Airways |.E. (c 200kg
N/1), which would assume that load reduction at the station in between is accounted for
at the reductions at D/S Airways |.Eherefore increase in load reductions are only
between D/S Aways I.E. and U/S Coolock Drive;

(i) or (ii) difference between load reductions at U/S Coolock Drive and D/S Clonshaugh (c.
660 kg N/l)which would acknowledge that despite improvements upstream there is still
an increasein ammonia load reductions needed theen D/S Clonshaugh and U/S
Coolock Drive

Latter approach is implemented in calculations here considering reactive nature of ammonia.
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Load analysis indicad¢hat highest ammonia load inpuiccuisat U/S Swords Roastation, followed

by U/S Coolock Drivestation andD/S Airways |.E.Highest loads at these stations adeiven by
multiple veryhigh concentrations (seetal ammoniadiscussion isection2.3.1). At U/S Coolock Drive
load reduction is mainly driven by one very high concentratiofh.89mgN/l occurred in September
2019(an increase from 0.84 mg N/I from station upstreath}his sampling date was removed from
the load analysieo reductions would be required at this locati@md additional load reduction would
be required atO/F Bettyglen stationNeverthelesspccurience of such high concentratigtogether
with very high BOD of 220 mg/l, COD of 727 mgybst likely indicates direct sewage discharge at this
location confirmingan issue.

While load analysis shows th#® Swords RoadU/S Coolock Driveand D/S Airways |.E. stations
requireload reductiongor water quality improvementconsidering reactive nature of ammonia other
locations require additionalork and ammonia source investigatioi$at is because high ammonia
concentrations can have #calised impact (before they are oxidisednalysis of ammonia
concentrations shows localised increases of ammonia between the staRaniscular investigation
arerequired for ammonia sources 1 km upstream of the WFD monitoring locaitdS Clonkaugh

and O/F Bettyglenparticularly D/S Clonshaugh shows multiple very high ammonia concentrations
Figurell, as well a®ne of the highest impact from microbial pollutipRigure24, Figure25).

Phosphate load would need to be reduced b$@0kg of P annuallgt D/S Clonshaugstation andby
c.366kg of P annually &/F Bettyglermonitoring location to bring these statiote below the EQS
threshold. Unlike with the ammonia, phosphate reduction is required almtstoughout all
catchment(note no reduction required aBallymun Rd Bridge stationJhis indicate steady inputs of
phosphate sourceand, most likely urban diffuse sourced here arghowever, hotspotswith higher
loadreduction requiredoerdraining aredetween the stationsit D/S Airways |I.EL/S Coolock Drive
and O/F Bettyglenwhich may indicate additional dischasg these stations.
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Table5 phosphate and ammonia loads and load reductions required for water quality improvements fostatioh in Santry River.

D/S O/F
Clonshaugh Bettyglen
WFD WFD
u/S D/S Monitoring Monitoring
Sports Ballymun Swords Airways location | U/S Coolock| Tonlegee | Lough Derg| location
Grounds | Rd Bridge Road I.E. Santry=010 Drive Road Park Santry ﬁ I
Areabetween the stations (kd) 3.2 1.4 2.1 0.3 2.3 0.4 1.1 1.2 15
Total area to the station (kfh 3.2 4.6 6.7 7.0 9.4 9.8 10.9 12.1 13.6
Q30 (nis?) 0.053 0.076 0.111 0.117 0.155 0.162 0.180 0.200 0.225
Baseline (201:2020) NH4 0.08 0.03 0.43 0.45 0.26 0.38 0.29 0.15 0.08
concentration (mg N/I)
Load (kg N/ year) 135 83 1506 1666 1276 1952 1669 961 558
Load reduction required for the 35 no 1296 1446 982 1646 1329 582 133
total area to the station (kg N/ reduction
year)
Load reduction if u/station 35 no 1296 149 no 663 no no no
achieving Good status (kg N/ reduction reduction reduction reduction reduction
year)
Baseline (201:2020) PO4
concentration (mg P/I) 0.04 0.02 0.05 0.06 0.07 0.07 0.07 0.07 0.08
Load (kg P/ year) 64 50 176 205 337 365 415 472 578
Load reduction required for the 14 no 71 95 190 212 245 282 366
total area to the station (kg P/ reduction
year)
Load reduction if u/s station 14 no 57 24 95 22 33 38 83
achieving Good status (kg P/ yed reduction
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2.3.3. Water quality at the inflow locations

As part othe DCC surveillance monitorinfgCC collects and analyses additional samples from the six
inflows to river SantryseeFigure8):

1 Two of the inflows are betweeBD/S Airways Industrial Estate and D/S Clonsaugh monitoring
locations:
0 454586
0 45459
1 The emaining four inflows are between U/S Coolock Drive, and Tonlegee rRaitbring
stationson the Santry River 45463and45464sampling locationare from the same location
but two different pipes:
0 45462
0 45463
0 45464
0 45465

Results of water quality from all the inflowier year 2020are shown inTable6. They allshow
significantissues with phosphate, ammoniarganic pollution (high BOD valuasd low DO values)
andsewage pollution (high Eoli and Total Coliformsgampling a45464showsvery high COD values
on a number of occasionsndicatingchemical pollution. Thisoincideswith pH exceedance on one
occasionHigher COD values were recorded on occasions (single valuEs}&f 45463 and45465

Higher suspended sediment concentrations were recordetbdb4station.

Sampling of the inflows was carried out in both dry and wet conditions (& 105nmof 3-daytotal
rainfall between the sampling datesfonstant flowfrom theselocations together with nutrient,
organic and chemical pollutipindicatemisconnections or direct discharge

Where possible,icatchments draining to these locations were identifiecamsultation withthe
Local Authorities anthese areas will constitute referrals for further investigation for Local Authorities
and the EPA where required.

Table6 Water quality resultérom inflows to River Santry for the yearZm

Ammonia TON P DO% BOD COD E.coli Total Cond pH TSS
mg/lasN mg/l (React) mg/| mg/| MPN/ Coliforms  pS/cm mg/|
asN mg/l 100ml  MPN/
as P 100ml
>EQS 0.065 2.6 0.035 <80or> 40 1000 <6or
120 15 >9
> 2*EQS 0.13 0.07 3
> 3*EQS _ - -
45456
05/02/2020 0.14 1.7 0.07 94 2 5 598 3194 643 8 10
11/06/2020 0.12 1.43 0.08 79 4 22 9222 25994 591 7.7 5
06/08/2020 0.1 1.33 0.08 82 2 5 34658 48393 507 7.8 2.5
09/09/2020 0.1 1.65 0.04 84 3 10 1024 9768 488 8.2 7
01/10/2020 0.09 1.69 0.07 88 2 11 4374 39726 407 8.4 5
22/10/2020 038 2.17 [NONS) 82 2 17 4978 48393 554 8 25
03/12/2020 1 1.44 0.05 72 3 11 6586 10112 531 8.2 2.5
45459
05/02/2020 0.08 1.92 0.03 94 1 10 8212 17328 844 8.1 9
11/06/2020 0.08 0.74 0.06 82 3 18 576 4028 671 7.8 6
06/08/2020 0.05 0.89 0.09 85 1 10 2792 20924 582 7.8 2.5
09/09/2020 0.005 1.02 0.05 79 0.5 5 242 7746 610 7.9 2.5
01/10/2020 0.13 1.11 0.05 81 1 11 4448 48392 453 7.9 7
22/10/2020 0.03 1.35 0.04 75 0.5 15 292 9768 614 7.9 2.5
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Ammonia TON P DO% BOD COD E.coli Total Cond pH TSS
mg/lasN mg/l (React) mg/l mg/l MPN/ Coliforms  pS/cm mg/l

asN mgl/l 100mlI  MPN/
as P 100ml

03/12/2020 _ 234 005 77 3 15 2828 13786 775 7.9 11
45462

05/02/2020 0.13 1.86 0.1 100 2 5 798 6510 699 8.1 10
11/06/2020 _ 3.56 - 63 - 59 48393 48393 523 7.6 25
06/08/2020 01 1.27 0.1 127 11 2628 48393 573 8 11
09/09/2020 0.07 128  0.06 91 1 5 1074 7746 597 81 25
01/10/2020 01 154 - 91 - 27 5364 48393 459 8.1 13
22/10/2020 015 16  0.08 93 4 22 3348 20924 554 8.1 7
03/12/2020 024 221  0.09 85 4 10 3684 34658 618 8 25
45463

05/02/2020 0.16 1.87  0.05 97 2 11 1354 4718 756 8.1 15
11/06/2020 0.005 1.18 0.005 74 222 532 34658 516 7.8 21
06/08/2020 0.005 1.02  0.02 76 15 1226 24066 479 7.8 25
09/09/2020 0.005 0.59 0.005 70 5 244 4564 382 7.8 25
01/10/2020 014" 1.43 17007 95 2 11 12976 48393 457 81 25
22/10/2020 0.16 159  0.07 89 1 14 28272 48393 578 8.1 6
03/12/2020 0.23 224  0.07 82 2 11 4718 22398 614 8 25
45464

05/02/2020 0.35 1.87  0.04 92 19 1326 6152 682 8.1 16
11/06/2020 0.25 0.42 0.005 92 1797 804 22398 827 108 168
06/08/2020 0.005 0.47 [770.08 72 302 29090 241961 535 7.6 105
09/09/2020 0.005 1.17  0.03 88 68 662 3248 595 8 10
01/10/2020 0.01 0.11 75 2669 17328 48393 464 7.8 320
22/10/2020 0.11 1.08  0.08 80 336 7308 48393 522 7.8 11
03/12/2020 02 171 NGRS 75 24 18416 48393 574 8 25
45465

05/02/2020 0.16 1.94 98 3 12 1276 5206 753 8.1 14
11/06/2020 _ 3.38 88 - 58 48393 48393 511 7.8 8
06/08/2020 0.14 151 84 1 5 1366 48393 407 8 25
09/09/2020 0.005 1.12 0.1 93 0.5 5 568 11588 381 8 25
01/10/2020 011 14  0.07 oo 8 30 9222 48393 460 8.1 6
22/10/2020 0.13 155  0.07 88 2 10 20924 48392 583 8.1 5
03/12/2020 0.19 225  0.08 84 1 12 2592 13734 624 8 25

Note that annual mean EQS wased for ammonia, phosphat800 and TON(coastal waterbody) COD
thresholdfrom Surface Water Regs (1988as used athresholdindicator and NFGWS surface water guidance
value for E. coli.

2.4, Supplementarynformation

2.4.1. DCC macroinvertebrate sampling

Small Stream Risk Scqi@SRyampling was carried out by DDC staif 24" June 2020. Locations
with the summary of thdindingare shownin Figure27. No class A taxa were found at any of the sites
where kick sampling was carried autd pollution tolerant taxa were dominatirghowingan impact

at all locations.

Most upstream station aSillogue golf course showed heavy (>10cm deep) siltation with very low
flows, therefore kick sample was not carried out at this location.

Very low oxygen level§~54%) wererecorded at Oak crescent locati¢mote that it is thesame location

as U/S SwordRoadchemistry samplingoint, which also shows the lowest DO levels recorded in the
catchmen). This was also the only site whefidlamentousalgae wereabundant (with moderate
shading)indicating nutrient enrichment at this siteThis samplinglocation was approx. 100m
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downstream of a pmping stationand CSO, and thadanitary productswere visible with gross
contaminationin the river.

At D/S Bettyglen station, which is also WFD monitoring location matbiological monitoring for
ecologicaktatus, results show no class A taxa, few B and D taxa with sample dominated by group C
taxa. This is indicative of @3oor biological conditions.
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2.4.2 Mobile Monitoring Unit (MMU) investigative assessment

As part of Water Framework Directive (WFD) implementation progeghe I cycle RBMhe
Eastern River Basin District establistalobile Monitoring Unit (MMU) to gather monitoring data

and identify local pressures. MMU investigative assessment was undertaken in the Santry River in
October 2008. This assessment included reicmysl of outfalls pipes,and discharges along Santry
River(Smietanka, 2008)These are shown Bection 3, describing catchment pathways.

2.4.3daa Drainage Masterplan

daais in the process of completing a Drainage Masterplan for Dublin Airpbe.Masterplan is a
holistic longterm development strategy for drainage infrastructure at Dublin Airport, which outlines
a longterm phased and coherermpproach to future improvements in drainage infrastructure

As part of this work, an enhanced surface water monitoring programme has been developed and
implemented. The programme involves regular sampling of all waterbodies draining daa lands. It has
been developed to facilitate the identification of water quality pressures impacting the waterbodies
surrounding the Airport Campus.

The programme specifies a number of monitoring locations on surface water contributions to the
upper reaches of the Santry tcament. The locations have been selected to assess the impact of
surface water runoff from agricultural land, logistical centres, and the airfield. It is envisaged that data
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from such sampling locations will indicate the relative contribution of eachexé pressures on the
water quality in the upper catchment.

It is proposed that the data generated by this monitoring programme will be made available on an
annual basis to the members of the daa Drainage Management Plan Technical Working Group.

Currertly, while some data collected from shetdrm daa surface water monitoring campaigns is
available, there is insufficient information to conclude on th®eact of airport activities on water
quality in the Santry catchment

2.4.4 Santry Porsd water quality data

Technological University Dublin together with Fingal County Council have established The Fingal Water
Project (https://iwww.fingal.ie/fingatwater-project). This is a new pilot initiative that proposes to
evaluate use of Floating Treatmt Wetlands as a measure to uptake pollutants in Santry Ponds,
located just upstream of Swords Road. As part of this project, water quality indicators (nutrients, BOD
and COD) are being monitored for the period of 2Q2®23. Extract water quality inforation shows
intermittent issues with phosphate, ammonia and BOD concentratioosever,no conclusions can

be drawn here before full results and data analysis is carried out by the project (TUD, 2022). Excessive
algal growth in the ponds indicate nutriespurces upstream of the lake.

2.5. Conclusion on Significalgsues

Significant Issues affecting water qualitySiantry 010 and Santry 020 are phosphateal ammonia
organic pollution affecting dissolved oxygen levels and faecal pollution. Key massagey from
water gquality analysis are summarised here.

Santry 010

1 Poor ecological status for all WFD cycles.
i Significant issues at the WFD monitoring location, Clonshaugh Rd Br:
o0 phosphate:consiste exceedance of the annual mean EQS, baseline concentration
c. twice EQS.
o0 total ammonia: consistem exceedance of the EQS, baseline concentration c. 2.5 times
EQS based on the WFD sampling, LAs sampling shows 4.6 time exceeded annual mean
EQS in 2020.
0 organc pollution: moderate oxygenation conditions, high BOD values
o faecal pollution:high Ecoli and Total Coliforms based on LA sampling
1 Extensive additional LAs sampling with five stations in this watertmouy additional
assessments in Santry_O0Xdovide more detail on the level of impact and differences
between the stations.

0 Sports Grounds:

A total ammoniagenerally in low concentrations, however, one single very high
value in 2020 (with high BOD and COD) indicating issues with direct discharge
upstream of this station.

A the only station with high TON possible due to less urbanised nature of the
catchment al more free draining soils.

A phosphate issue, baseline concentration (2@2020): 0.04 mg P/I.

1 The Drainage Management Plan has been developed by daavap a framework to facilitate improvement
of surface water quality and ecological statusvaterbodies draining the airport campus in line with the WFD
The Plan ats out procedures and protocols for the formation of a Technical Working Group with responsibility
for oversight and review of thBlan.ThePlanresponds to the Surface Water Qualdpjectives of the Dublin
Airport Local Area Plan (LAP) 2020. It represent@dammmitment to a targeted, phased approach to achieving
the appropriate water quality status objectives.
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A highfaecalindicators.
A heavy siltation(>10cm deepind low flows noted with DCC assessménts
habitats for biological assessments)
o Ballymun Rd Bridge:
A Seconl station shows recovery with no issuestatal ammonia phosphate
(20192020) or E. coli (2012020). Although some discharges may occur with
COD, BOD or suspended sediment issues.
o U/S Swords Road, D/S Airways |.E. and D/S Clonshaugh
A Last three stationshow significant increase iotal ammoniaconcentrations
(starting at U/S Swords Road), with values c. 4.6 times the EQS in 2020.
A Phosphate concentrations are rising going downstream all exceeding EQS.
A Issues with oxygenation conditions (lowest valuesorded at U/S Swords
Roadg 43%; supersaturation att D/S Clonshaugh
A Increase in faecal indicators concentrations at these three stations. Maximum
E. coli and total coliforms occurring after rainfall at U/S Swords Road station.
D/S Clonshaugh showery high concentrations in dry and wet conditions.
Highest impact at D/S Clonshaugh station.
All parameters indicative of sewage pollution
DCC biological sampliagjOak crescent (U/S Swords Road location) confirms
stream is at risk with SSRS of 1.6dating impacts fromvastewater with DO
54%, abundant filamentous algae grovethdsanitary productpresent in the
river.
A Algal blooms in Santry Pon@igstream ofJ/S Swords Roaéhdicate nutrient
sources upstream of the ponds.

>\ >\

1 Load calculations:

0 c. 98 kg of N per year load reduction is required at & Clonshaugh monitoring
station to bring it belowtotal ammoniaEQSHighest reductions are required at the
U/S Swords Road staticiollowed byD/S Airways |.EHowever, considering reactive
nature of ammonia and its localised impact, reductions are also required further
downstream, in particular 1km upstream of WFD monitoring locationD&
Clonshaugh.

0 c. 1D kg of P pear year load reduction is required at Bi& Clonshaugh monitoring
station to bring it below phosphate EQS

Santry 020

1 Unassigned waterbodylue to no biological monitoring at this location, however, EPA
extrapolated statusndicate Moderate conditions based on the expert judgemé&hemistry
sampling and DCC biological samplimg indicative ofPoor ecological conditions in
Santry_020.

9 Sigrficant issues at the WFD monitoring location, Bettyglen:

o0 phosphate:consiste exceedance of the annual mean EQS, baseline concentration
twice EQS.

o total ammonia although no exceedance 202®20 for the WFD sampling, there
were exceedances in previousays. LAsamplingshowvaluestwice the EQS in 2018
2019.

o organic pollution:high BOD values

o faecal pollution:high E. coli and Total Coliforms based on LA sampling

1 Extensive additional LAs sampling with four stations (U/S Coolock Drive, Tonlegee Road, Lough

Derg Park, O/F Bettyglen) in this waterbgugvide more detail on the level of impact.
0 Highesttotal ammoniaconcentratiors impacts seen at the stations just dagtream

of D/S Clonshaugh (U/S Coolock Drive and Tonlegee Road), with impact reduced going

downstream Lough Derg Park and O/F Bettyglen)
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(0]

Consistent high concentrations of phosphate (all exceeding c. twice the EQS) at all
stationswith increasing trends@ng downstream indicating inputs at all locations.
Faecal pollution evident at all stations with very high concentrations of E. coli and
total coliforms. Highest impact at Tonlegee Road station.

Issues with oxygenation conditions. Low DQbooasion at U/S Coolock Drive station.
Supersaturation of above 120% DO levels can be observed on occasions at Tonlegee
Road and Lough Derg Park. High BOD throughout.

All parameters indicative of sewage pollution

i Load calculations:

(0]

c. 133 kg of N per yedoad reduction is required at th®/F Bettyglen monitoring
station to bring it belowtotal ammoniaEQS. If load reductions were achieved in
Santry_010tptal ammoniawas below EQS at D/S Clonshaugh monitoring station),
additionaltotal ammoniaload reductions in Santry 02@ould be requiredat the

U/S Coolock Drive StatiorNote that this load is driven by a very high ammonia
concentration valueof 4.89 mg N/l (an increase from 0.84 mg N/I from station
upstream) which by itself indicate an igs at this stationAdditionally,considering
localised impact of ammonia, reductions are required 1km upstream of O/F Bettyglen
monitoring station.

c. 366 kg of P pear year load reduction is required at @ Bettyglen monitoring
station to bring it below phosphate EQSII locations are contributing phosphate
inputs (there is increasing concentrations going downstream).
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3. Pathwaylinformationand Analysis

Santry catchment is an urban catchment and with mainly sealed soils for the urban development the
main pathway for pollutant transfer is surface water network, any potential direct discharges and
sewer network (combined sewer overis).

There are, however, parts of the catchments where there is presence of vegetated areas between the
buildings green urban areasr arable land in the headwaters. In those cases, soils would allow for
either overland flow or groundwater recharge. tlrese areas there is a mixture of free and poorly
drained soils, underlying bedrock in Dinantian Lower Impure Limestones, Dinantian Upper Impure
Limestones or Dinantian Pure Unbeddéméstones. Maps showing underlying geology, drainage soil
types, and Cane land use are shown Figure28to Figure31. Table7 summarises sourcepathway

- receptor information for Santry River.

Table7 Summary of source pathwayc receptor information for Santry River PAA.
Source Pathway Receptor

Urban Runoff 1 Surface Drains Santry River

T (Sewer Network)

Misconnections from: SurfaceDrains

washing machines 1 Sewer Network
(detergents), dishwashers
(detergents), sinks, toilets

==

(wastewater)
Discharges from I Surface Drains
trade/business premises (e.g 1 Sewer Network
oil, grease, solvents, 9 Direct Discharge
chemicals)
SWOs/ CSOs (wastewater) 1 Surface Drains
9 Direct Discharge
1 Surcharged Manholes
Agriculture (fertilisers) or T Overland flow and Santry River
other land activities (e.g., drains (on poorly groundwater
green vegetated areas in drained soil settings)
discontinuous urban land use . Groundwater on free
golf courses/ parks and draining soils
associated fertilisers or
herbicides)
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Figure31 CORINE land use in Santry River PAA.
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