FEHILY
TIMONEY

CONSULTANTS IN ENGINEERING,
ENVIRONMENTAL SCIENCE &
PLANNING

DUBLIN AIRPORT

2021 - 2023 ENVIRONMENTAL MONITORING
REPORT

daa plc

dag&sE=

Date: April 2024

Unit 3/4, Northwood House, Northwood Crescent,
Northwood, Dublin, D09 X899, Ireland

T: +353 1 658 3500 | E: info@ftco.ie
CORK | DUBLIN | CARLOW

www.fehilytimoney.ie



(@

FEHILY
TIMONEY

2021 - 2023 ENVIRONMENTAL MONITORING REPORT

REVISION CONTROL TABLE, CLIENT, KEYWORDS AND ABSTRACT

User is responsible for Checking the Revision Status of This Document

Rev. No. Descchrlitgi:: of Prepared by: Checked by: Approved by: Date:
A Final Issue DM/BF/MG/NSC BG BG 08/04/2024
Client: daa plc
Keywords: Environmental monitoring, PFAS, site investigation, surface water, groundwater
Abstract: Fehily Timoney (FT) was retained by daa plc (daa) to prepare an environmental

monitoring report for the airport site. This report has been produced following the
completion of environmental monitoring within the curtilage of the airport and its
environs.

www.fehilytimoney.ie

P21-195



[@

FEHILY
TIMONEY

TABLE OF CONTENTS

INTRODUCTION

1.1 T Ay e e [N Tot o] o BT PP PR PRRPRR 1

1.2 2T =4 o 1V Vo FS SRS 1
1.21 P S et h e sttt s b e e bt e bt e b e e be e e ne e e ne e et teenreen 1
1.2.2 Emerging Pollutant on a Global SCale .......coivciieiiiiiiii e 4
1.2.3 PFAS at DUBIIN AIFPOIT ...ttt st e s st e e s snaee e s snteeessanraeessans 6
1.2.4 Thresholds for PFAS in Groundwater, Surface Water and Soils in Ireland ...................... 6

1.3 U o Yo LYoo} il 0=T o Yo o RS 9

HISTORICAL USE AND STORAGE OF PFAS AT DUBLIN AIRPORT

21 T Ao o [N ot o] o HART PR UPPT PO PPRRPRRRTRTSO 10
2.2 (2 T (o A TolY (=N O T o T=] - L o] o F T 10
2.2.1 Brief History of DUBIiN AIrPOIt .......ceecieeiiie ettt 10
2.2.2 Former Fire Station within the North Apron ... 10
2.2.3 East Area Of NOIth APrON.....coue ettt e st e e saae e s reeesnnes 11
2.2.4 North Runway Development /Former Firefighting Training Ground — APECS ............. 11
2.2.5 Castlemoate House — Historic Unregulated Waste Disposal Site ........cccccccveveercrveeeennnee. 11
2.3 (O8] =T | L (N O T=T o= | A o] o L J PP PP P PP PPPPPRPPPPPRPRPPPPPRE 12
231 Current Fire Station and FFTG.......cccuiiiiiiiiiienieeee e 12
2.4 FULUPE Site OPEIatioNS .coiiiiiiietee ettt et e e e e e e ettt e e e e e s e anbeeeeeeeeesannreeees 12
2.4.1 Proposed Apron 5H Development Ara........ccuveeeciieeeeeciieeeeeiieeeeeveeeescireeeesereeesseneee s 12
2.4.2 Departures ROAA ProjJECE.....ccciiiie ittt e e e e e st e e s e eba e e e enraee s 13
2.4.3 West Apron UNderpass PrOJECL......ccccuiiiiiiieie e ciieee et et e e etee e e evte e e e e aee e e e eaaee e e 13
24.4 North Apron SOUth APron HUD ......ueiiiiiiiec et senee s 13

ENVIRONMENTAL CHARACTERISTICS WITHIN AND EXTERNAL TO DUBLIN AIRPORT

3.1 Y13 Mo Tor= | 1 o] o PP PRSPPI 15
3.2 [ V70 10T ={=To] (o} -1V PRSP 15
3.2.1 Ground Water Body DesCriplioN.......c.uiiiiiiiie ittt see e e e e evre e e e 16
3.2.2 Aquifer CIassifiCation .........cciii i e st e e e eara e e eans 19
3.2.3 AQUITEr VUINErability ......ceei et s e e e e eans 21
3.24 1Yo 011 (=Tl 2 =T o] o T =TSRRI 21
3.25 Ground Water FIOW Dir€CHiON .......cceiiiiiiiiiieniee ettt s 23
3.2.6 Ground Well Abstraction WellS.........cocueiiiiiiiiiieeee e e 23

P21-195 www.fehilytimoney.ie Page i/ vii



[@

TIMONEY
33 [ V70 [ o] Lo} -V A PSP ST 25
3.3.1 Nanny-Delvin Catchment/Broadmeadows SC 010 .......c.ccvevveereecreenreenreenreeeeeereeveenns 25
332 Liffey and Dublin Catchment/Mayne SC 010 ........ccecvevieerieniecie e ereeteesreesreesneeare s 25
34 (CT=To] (o} -V 2SR PPRPPPR 27
341 [27=To [eYol [ CT=To] [o7 -4V TSR 27
34.2 QUALEINAIY GEOIOZY ...ueiiiciiiieicitieeecttee ettt e e e et e e e et e e e et ae e e s sabaee e e nbaeeeennseeeeenasees 27

ENVIRONMENTAL MONITORING PROGRAMMIE, SITE INVESTIGATIONS AND RESULTS

4.1

4.2

4.3

4.4

4.5
4.6

INEFOAUCTION .ttt ettt e s bt sat e sab e s bt e bt e bt e s beesmeeemeeenneenneenneens 30
(Gl o T0 o Lo N L =T |V, Fo T o 11 o] o T o = P UUPPPPPR 42
4.2.1 Sampling MethodOIOZY .......uuiiiiiiiie i s e ee e e e 43
422 Groundwater Generic AsSesSMENt Criteria ......cooceeereeerieriiieesee e 44
423 RESUIES ..ttt sttt b e bt e e be e sttt e b e b e she e saeesare e 44
SUrface Water MONITOING ...vveiiiiiiie ettt e ertr e e erata e e e s eatae e e sentaeeesantaeeesanteeeesans 74
43.1 Sampling MethodOIOgY .......uviiiiiieee e e e are e e e 76
43.2 Surface Water Generic Assessment Criteria (GAC).......cccvveveeevceererieeseeecee e svee s 76
433 RESUIES ..ttt st st e st e e s b e e e s ar e sb e e e eneeesareeennneas 77
43.4 EPA Monitoring of SUIrface Water........cocceeecieecee et ee et 92
ST INVESTIZATIONS .eiviiiiiiiiiiiiitiiteeieteteeet et e e et e e e et e ee e e et e eeaeee e e teee s e eaeetaeaeseeeaeasasasasesssnnnssennns 95
44.1 Sampling MethodOIOgY .......uviiiiiiie e e e e e e 95
4.4.2 RESUILS ..ttt st ettt b e s bt e e bt st e e e b e she e e sare e 98
Quality Assurance/QuUality CONTIOL.......cccuiiuiiiiiiiiiieie ettt ettt et re s 109
0o Tol=Y o {U - I 1 =N 1V, o o [ PR 111
46.1 Y010 o= SO PPRRTOPPRR 111
4.6.2 PAtNWAY ...eiiii it e et e e et e e e e bre e e e arraeeeanrees 111
4.6.3 =T o= o1 1 0] 112
4.6.4 LIMItatioNS...oociiiiiiiiii i 112

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

51

5.2

P21-195

¥ alaaF- 1oV A TaTe I @foT o Tl [T o] o -3 SRS 119
511 GrOUNAWALET «...ei ittt ettt ettt s bt e s bt e e st esbe e e smeeesabe e e nneesnreesaneeesareeans 119
5.1.2 SUITACE WALET .. st 120
5.1.3 St INVESTIZATIONS i 120
RECOMMENAATIONS. .. ettt ettt et sttt e e e b e sbeesanesaneeane 121

www.fehilytimoney.ie Page ii / vii



LIST OF APPENDICES

Appendix 1:
Appendix 2:
Appendix 3:
Appendix 4:
Appendix 5:
Appendix 6:
Appendix 7:
Appendix 8:

P21-195

List of 20 PFAS Compounds

Sampling Methodologies
Groundwater Results

Groundwater Laboratory Certificates
Surface Water Results

Surface Water Laboratory Certificates
Site Investigation Results

Site Investigation Laboratory Certificates

www.fehilytimoney.ie

[©

FEHILY
TIMONEY

Page iii / vii



[©

LIST OF FIGURES

Figure 1-1:
Figure 1-2:
Figure 1-3:
Figure 2-1:
Figure 3-1:
Figure 3-2:
Figure 3-3:
Figure 3-4;
Figure 3-5:
Figure 3-6:
Figure 3-7:
Figure 4-1:
Figure 4-2:
Figure 4-3:
Figure 4-4;
Figure 4-5:
Figure 4-6:
Figure 4-7:
Figure 4-8:
Figure 4-9:

Figure 4-10:
Figure 4-11:
Figure 4-12:
Figure 4-13:
Figure 4-14:
Figure 4-15:
Figure 4-16:
Figure 4-17:
Figure 4-18:
Figure 4-19:
Figure 4-20:
Figure 4-21:
Figure 4-22:
Figure 4-23:
Figure 4-24:
Figure 4-25:
Figure 4-26:
Figure 4-27:
Figure 4-28:
Figure 4-29:

P21-195

TIMONEY

Page
)K=l Ko Lot | A o] o FR O OO PP PP OUPPRPPPPTPRRN 3
Known and Presumptive PFAS Contamination Locations in Europe........ccccecveveevevvevvenvennen. 5
Known Sources of PFAS in the United States, District of Columbia and Territories»................ 5
ST LAY OUL . 14
(CT o TN oo (YY) LT gl = o o =T PSR 18
Aquiter ClassifiCation ........ccuiee i e e s e e e e e e rae e e e eareeas 20
AQUIEr VUINEIability ........uveieeeiee e re e e e e e e e raae e e e e e e e annraeeeeas 22
LR R A =Y | =Yg o I o] T =R 24
U= < ToT o 1 W o NV [ o] (o =4V AR UEPRRNE 26
27T [ oYol [ CT=To] Lo -V RS PSRNE 28
OV oY o ¥ [ VA CT=To [} oY PR 29
Groundwater Monitoring LOCAtioNS.........uuiiiiii i e e e e e e ere e e e e e e eenenes 31
North Apron and Castlemoate House Groundwater Monitoring Locations...........ccccccvveeennns 32
North Runway Groundwater Monitoring LOCations .........cccuveevieii i 33
Surface Water Monitoring LOCAtIONS ......ccuviiiieiiiie ettt e e e e e e e 34
Surface Water Monitoring Locations North of North Apron .......ccccceeeeieiiiiiieei e 35
Current Fire Station Surface Water LOCatioNS.........ccuvvviierieeiiieinieeniee et siee e e s 36
Departures ROAA ProjJECL ... ..ttt e e e e e e re e e e e e e e eaeareeeeaaeeeennnnnns 37
West APron UNdErpass PrOJECE......ccuuiiiiiciieeieiitieecttee ettt sstre e e vre e e e bae e s e sabree e e baee e ennreeas 38
ApPron SH DEVEIOPMENT Ar@a.....ccucceceeee ettt ettt st te ettt s e e ee stestesteetessesansaesaensannes 38
NASAH Project - NOIrth APron ..ottt e e re e e e e e e e eeaeare e e e e e e e eennnnes 40
NASAH Project - SOULN APION ......cvviiiiiiee ettt e ertee e e seatre e e s entaee e sentaeeesentaeeesanes 41
North Apron Groundwater Depth Profile ............uvviiieiiiicieee e 46
Sum of PFAS Concentrations at GWO0O01 (ADOVE GAC) ...eeeiiiiieiiriiieeeeee e 49
Sum of PFAS Concentrations at GW003D (Below GAC) .......cceecueieeeciiieeeeiee et 49
Sum of PFAS Concentrations at GWO002D (AboVE GAC).......cceeuureeeieieeeicireeeeeeeeeeerreeeee e 50
Sum of PFAS Concentrations at GW004 (BElOW GAC).........eeeeecuiieeeciieeeeeieee et 50
Sum of PFAS Concentrations at GWOO5D (AboVE GAC).......ccoeuvreeeeeieeeiiireeee e eeeerreeeeee e 51
Sum of PFAS Concentrations at GW008 (BElOW GAC).........ceeeeeuieeeeciieeeeeieee et et 51
Sum of PFAS Concentrations at GWO0O07 (ADOVE GAC) ...eeeeeiiieiiriiieeeeeeeeiireeeee e e 52
Sum of PFAS Concentrations at GW0014 (BeloW GAC)........oooeuvreeeieieeeiciiereeee e eeeeireeeeee e 52
Sum of PFAS Concentrations at GW015D (AbOVE GAC)........ccocueueimrireieeeeee et reene 53
North Runway Groundwater Depth Profile ........cceeeiiciiiiiiciiec e 55
Sum of PFAS Concentrations at GWMP 4 (Below GAC) .......ocoecuiieeeiiiiieeeciee et 58
Sum of PFAS Concentrations at GWMP 5 (BEIOW GAC) .....coovecvrreeeieiieeiiieeeeee e 58
Sum of PFAS Concentrations at GW11 (ABOVE GAC) ....ccccuveieeeeiiieeeciiee et et 59
Sum of PFAS Concentrations at GW12 (BeloOW GAC).........ccoiieiirreeeieeeeeiiiiireeeeeeeeeecirreeeeeeeeens 59
Sum of PFAS Concentrations at GW13 (BEIOW GAC)......cccuuieeeiiiieeeciieeeeceee et 60
Sum of PFAS Concentrations at GW14 (ADOVE GAC) ....eeeeieiiieiiiieeeieeeeeeeireeee e eeeerrvee e 60
Sum of PFAS Concentrations at GW15 (BEIOW GAC)........cccoiveivrreeeeeieeiiirreeeeeeeeeecvneeeeeee e 61

www.fehilytimoney.ie Page iv / vii



Figure 4-30:
Figure 4-31:
Figure 4-32:
Figure 4-33:
Figure 4-34:
Figure 4-35:
Figure 4-36:
Figure 4-37:
Figure 4-38:
Figure 4-39:
Figure 4-40:
Figure 4-41:
Figure 4-42:
Figure 4-43:
Figure 4-44:
Figure 4-45:
Figure 4-46:
Figure 4-47:
Figure 4-48:
Figure 4-49:
Figure 4-50:
Figure 4-51:
Figure 4-52:
Figure 4-53:
Figure 4-54:
Figure 4-55:
Figure 4-56:
Figure 4-57:
Figure 4-58:
Figure 4-59:
Figure 4-60:
Figure 4-61:
Figure 4-62:
Figure 4-63:
Figure 4-64:
Figure 4-65:
Figure 4-66:
Figure 4-67:
Figure 4-68:
Figure 4-69:
Figure 4-70:
Figure 4-71:

P21-195

[©

TIMONEY
Sum of PFAS Concentrations at GW16 (ADOVE GAC) ....eeeeieiiieiiirieeeieeeeeeirreeee e eerreeeee e e 61
Sum of PFAS Concentrations at GW17 (BEIOW GAC)......cccuuieeeiiiieeeiiiee ettt 62
Sum of PFAS Concentrations at GW19 (BloOW GAC).........ccovverrrrrieeeieeiiiiiireeeeeeeeeecirneeeeeee e 62
Sum of PFAS Concentrations at GW18 (BEIOW GAC)......cccuuiieeiiiieeeciieeeeceee et 63
Castlemoate House Groundwater Level Depth Profile ........cccuvevieciiiiieiiiei e 66
Sum of PFAS Concentrations at BH1A (BElOW GAC)......uuiiieiiieiirieeeeeceeeeiieeeeeeeeeeevreee e e e 68
Sum of PFAS Concentrations at BH6 (BEIOW GAC) .......cccocuiiieeiiiiieeeciiee ettt 68
Sum of PFAS Concentrations at BH5 (BEIOW GAQC) .......ueeeeieiiiiiiriiieieeeeeeiireeee e eeeevevee e 68
Sum of PFAS Concentrations at BH7 (Above GAC)........ccocuiiieeiiieeeecieee ettt 68
Sum of PFAS Concentrations at BH8D (BEIOW GAQC).......cceieeiieirrreeeeeeeeeiiiinreeeeeeeeesinrneeeeeeeeens 69
Sum of PFAS Concentrations at BH8S (BEIOW GAC) .......cccuiiieeiiiieeeciiee ettt 69
Sum of PFAS Concentrations at BHI (BEIOW GAQC) .......ueeiviiiiieiiriiieieeeeeeiireeeeeeeeeevrvee e 69
Sum of PFAS Concentrations at Offsite Reservoir (Below GAC)........ccceeeeeuieeeeecieeeeeiiee e, 73
Sum of PFAS Concentrations at Gardeners Well (Below GAQC)..........ccovvevurreerieeeeiiiiirneeeeeeeennn, 73
PFOS Concentrations at SL1 (ADOVE GAC).......occociiieeeiiieee ettt eetee e e eere e e e eearaeaeenes 82
PFOS Concentrations at SL2 (ADOVE GAC).......ccciciiieeiiiiee ettt eetee e et e e eeteee e eearaeeeenes 82
PFOS Concentrations at SL3 (ADOVE GAQC).......cccvuureieiiieiiiiiieeiee e e eeeciireeee e e eeeeetarereeeeeeeesaenes 83
PFOS Concentrations at SL4 (ADOVE GAC).......cccociiiee ettt ettt eetee e e eeree e e eearaeaeeaes 83
PFOS Concentrations at SL5 (ADOVE GAQC).......cccvureieiiieiiieiireeee e e eeettreeeeeeeeeeerareeeeeeeesessnnes 84
PFOS Concentrations at SL6 (ADOVE GAC)........ccociiieiiiiiee ettt eetee e eetee e e eetae e e eearaeeeenes 84
PFOS Concentrations at SL7 (ADOVE GAQC).......cocvureieiiieiiieiireeee e e eeeitreeeeeeeeeeerarereeeeeesesannes 85
PFOS Concentrations at SL8 (ADOVE GAC).......cccociiiee ettt eeetee e e eetee e e eearaeeeenes 85
PFOS Concentrations at SLO (BEIOW GAC) ......ccocurveieiiieeiiiiiireeee e eeeeettreeeeeeeeeeenrnrereeeeeeeessnnes 86
PFOS Concentrations at SL10 (ADOVE GAC)......ccociiieeeiiieee et ettt e et e e eetae e e eetee e e eearaeeeenes 86
PFOS Concentrations at SL11 (ADOVE GAC).....ccccuueeiiiieiiiiirireeee e e eeciiireeeeeeeeeeerrrereeeeeeeesnenes 87
PFOS Concentrations at SL12 (ADOVE GAC)......cccuueeeiiieiiiiiiireeeeeeeeeecirreeeeeeeeeeenrrrereeeeeeeesnenes 87
PFOS Concentrations at SL13 (ADOVE GAC)......ccociiieieiiiee ettt e et eetee e e eereee e eearaeeeenes 88
PFOS Concentrations at SL14 (ADOVE GAC)......cccuveeeieiiiiieiiieeee e e eeeittreeeeeeeeeeerareeeeeeeesesnenes 88
PFOS Concentrations at SL15 (ADOVE GAC)......ccociiiieiiiiee et eetee et e eeteee e eevee e e eearaeeeenns 89
FOS Concentrations at P2 (ADOVE GAC) ......ccoiiiiiiieieiie ettt ceeeeitreeee e e eeeeeraaereeeeeeeennnnes 93
PFOS Concentrations at P3 (ADOVE GAC) .......eeeiiciiieeeieee ettt tee e e et e e eearaeeeenes 93
PFOS Concentrations at P4 (ADOVE GAC) ......cooeiiiviieiieeeieeciiteeee e eecttreeee e e eeeeetarereeeeeesesnenes 94
PFOS Concentrations at P7 (BEIOW GAC).........eeieciiieeeiieee ettt eetee e e eetee e e eearaeaeenns 94
PFOS Concentrations at P8 (BEIOW GAQC)........coovvuureieiiieiiieiiireiee e eeeitreeeeeeeeeeeraveeeeeeeeeesnenes 95
PFOS Concentrations at R1 (ABOVE GAC) .......oeeieciiieeeeeee ettt ettt e e e eiraee e 95
PFOS Concentrations at R2 (ABOVE GAC) .......oeeieiiieeeceee ettt e e eearaee e 96
PFOS Concentrations at SWIML3 (ADOVE GAC) ......uueeiiiiiiiiiiiieieeeeeeeeciiireeeeeeeeeeerarereeeeeesesnnnes 96
PFOS Concentrations at SWML4A (ADOVE GAC).......coeeecuiieiecieeee ettt et e e eearaee e 96
PFOS Concentrations at SWML5a (ADOVE GAQC) .......eieieiiieciiiiieeeeeeeeeiiireeee e e eeerree e e e eeeesannes 97
PFOS Concentrations at SWML5b (BEIOW GAC) ......cccecuriieieiiiee ettt ettt eeraee e 97
PFOS Concentrations at SWML7a (BEIOW GAC) ....ueeeieieiiieciiieieeeeeeeeeiiireeee e e eeetareeeeeeeeeesnnnes 98
PFOS Concentrations at SWML7b (BEIOW GAC) ......cceeciiieeeiiieee ettt ettt ettt eeraee e 98
www.fehilytimoney.ie Page v / vii



Figure 4-72:
Figure 4-73:
Figure 4-74:
Figure 4-75:
Figure 4-76:
Figure 4-77:
Figure 4-78:
Figure 4-79:
Figure 4-80:
Figure 4-81:
Figure 4-82:

P21-195

[©

TIMONEY
PFOS Concentrations at MHL (ADOVE GAQC) ......uuvviiiiiiiiieiiiiieeeee e eeeciireeeeeeeeeeeearveeeeeeeeeeannes 100
PFOS Concentrations at MH3 (ADOVE GAC) ....coeccuviieiciieie ettt e et e e eaaeea e 100
PFOS Concentrations at MIH2 (ADOVE GAQC) .......uvveiiiiiiiieiiieeeeeeee ettt eeeeeesirveeeeeeeesenannes 100
PFOS Concentrations at MH4 (ADOVE GAC) ....coeecuviieeeieeieeceeee ettt aee e e arae e e e enaeeaea 100
(2o N o O R\ [o] aTh (o] T =4 Mo Tor= L[] o F-3 0N 94
Conceptual Site Model (PIaN) ......coc it e e e e e e e e 113
Conceptual Site Model (NW - SE) (REZIONAI)......cccuiiiiieeiiieeeeciee ettt et e 114
Conceptual Site Model (SW = NE) ....uuiii ettt ettt vre e s vre e e bae e e e sarae e e e ennaeas 115
Conceptual Site Model (South-West - NOrth-East) ........cccceeeeiiiieeeiiiiee e, 116
Conceptual Site Model (South-West to North-East) ......ccccceeeeiieeiiciieeiciiee e, 117
Conceptual Site Model (WeSt - EaSt)....cccuiieieiiiie ettt ettt e et e e e 118

www.fehilytimoney.ie Page vi / vii



LIST OF TABLES

Table 3-1:
Table 4-1:
Table 4-2:
Table 4-3:
Table 4-4.
Table 4-5:
Table 4-6:
Table 4-7:
Table 4-8:
Table 4-9:

Table 4-10:
Table 4-11:
Table 4-12:
Table 4-13:
Table 4-14:
Table 4-15:
Table 4-16:
Table 4-17:
Table 4-18:
Table 4-19:
Table 4-20:
Table 4-21:
Table 4-22:
Table 4-23:
Table 4-24:
Table 4-25:
Table 4-26:
Table 4-27:
Table 4-28:
Table 4-29:
Table 4-30:
Table 4-31:

P21-195

GSI Guidelines — Aquifer Mapping ......cccuveeeeee e
North Apron Groundwater Monitoring LOCations .........cccceeecvveeeecciieeeceiieeeenee,
Castlemoate House Groundwater Monitoring Locations .........ccccceeeeecvviveenennnn.
Water Supply Well and Reservoir Monitoring Locations.........ccccceeevveeevcvneeens
North Apron Count of Groundwater Monitoring Events .........cccoecccivieeeeeeeeennns
Depth to Groundwater at the North Apron (March 2022 - November 2023) ...
North Apron Groundwater Monitoring Summary Results...........ccccovveveeeeinnnns
North Runway Count of Groundwater Monitoring Events ..........ccccceeeevveeeennnee.
Depth to Groundwater at the North Runway (March - November 2023) .........
North Runway Groundwater Monitoring Summary Results........cccccceecvveeennnee.
Castlemoate House Count of Groundwater Sampling Events ...........ccccueeenneee.

Castlemoate House Groundwater Dip Levels (March 2022 — November 2023)

Castlemoate House Groundwater Monitoring Summary Results......................
Count of Water Supply Well and Reservoir Sampling Events ..........cccccvvveeeennn.
Water Supply Well and Offsite Reservoir Monitoring Summary Results...........
Surface Water Monitoring LOCations ........cccuvveeeeeeiiiciiiieeee et
Count of Landside Surface Water Monitoring Rounds .........cccccoeeciveeiecieeeennee.
Landside Surface Water Monitoring Summary Results .......ccccceeeeciiiieeeeeeenennns
Airside Surface Water Monitoring ROUNS ........ccceevecivieeiiiieee e
Airside Surface Water Monitoring Results..........cccceeeeieciiiieeec e,
Manhole Monitoring ROUNGS ............uuiiiiiieie et ecvrere e e e e e
Manhole Monitoring Summary ReSUILS .......ccueeeeeciieeiciieeeecee e
Fire Station & FFTG Surface Water Monitoring Rounds .........cccceeeccvvveveeeeenennns
Current Fire Station & FFTG Surface Water Monitoring Summary Results .......
Ward_030 PFOS RESUILS ...eeeeiieiiiiiee ettt e et e e e e e irree e e e e e e e e sanr e
Sluice_010 PFOS RESUILS.....ceeiiciiieeeiciiee ettt ecree et e e sstre e e snta e e s sntaeeeeans
Dublin Airport Departures Road Project Summary Results ..........cccccvveeeeeeeeennns
West Apron Underpass Project Summary Results.......cccccoveeiviieeiiiiieeciiineeenns
Proposed Apron 5H Development Area Summary Results ........cccccvveeeeeeenennns
North Apron SUMMaAry RESUILS........ceeeeciiieieiiiie et e e e e e
South Apron SUMMaAry RESUILS.......ccuviiiiiiiiee e
Trip and Field Blank Samples with Detections of PFAS........cccccoeiciiiiiiieeeeeeenns

www.fehilytimoney.ie

[©

FEHILY
TIMONEY

Page vii / vii



CLIENT: daa
PROJECT NAME: 2021 - 2023 Environmental Monitoring Report | .

1. INTRODUCTION

1.1 Introduction

In 2021, Fehily Timoney (FT) was retained by daa plc (daa) to conduct surface water monitoring, groundwater
monitoring and site investigations, and prepare an environmental monitoring report for the Dublin Airport site.
This report has been produced to interpret and report on an environmental monitoring programme conducted
within the curtilage of the airport and its environs for per- and poly-fluoroalkylated substances (herein referred
to as PFAS).

The site location is shown on Figure 1-1.

1.2 Background

1.2.1 PEAS

PFAS are an extremely large group of long-lasting, synthetic chemicals containing multiple fluorine atoms
attached to a carbon chain®. To date, c. 4,700 + PFAS compounds have been identified globally but may be in
the millions depending on which definition of PFAS is used?.

PFAS are present in almost every country across the world in water, soil, air and biota. Further detail on the
global extent of PFAS is detailed in Section 1.2.2.

PFAS have a number of physical and chemical properties including water and oil resistance, and chemical and
heat stability, which made them ideal for industrial, commercial and consumer products. They have been used
in many different industries, including aerospace, automotive, food processes, pharmaceutical, the
manufacture of clothing, construction, household products, and firefighting since the 1950s. Some typical
sources of PFAS contamination include textiles and paper and painting/printing facilities®, oil extraction and
mining facilities and facilities which produce medical devices, pharmaceuticals and pesticides*. PFAS chemicals
can be found in many everyday products, including textiles, furniture, paints, food packaging, non-stick coatings
on cookware, and polishing and cleaning agents and creams.

L https://www.epa.ie/our-services/monitoring--assessment/waste/chemicals/pfas/

2 Emma L. Schymanski, Jian Zhang, Paul A. Thiessen, Parviel Chirsir, Todor Kondic, and Evan E. Bolton. Environmental
Science & Technology 2023 57 (44), 16918-16928. https://pubs.acs.org/doi/10.1021/acs.est.3c04855?ref=pdf

3 Danish EPA, 2014, Screeningsundersggelse af udvalgte PFAS forbindelser som jord- og grundvandsforurening i forbindelse
med punktkilder, Miljgprojekt No 1600

4 Krafft, M. P. and Riess, J. G., 2015, ‘Per- and polyfluorinated substances (PFASs): Environmental challenges’, Current
Opinion in Colloid & Interface Science 20(3), pp. 192-212 (DOI: 10.1016/j.cocis.2015.07.004)
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Historically, PFAS chemicals were used globally in firefighting foams since the initial development of aqueous
film-forming foam (AFFF) materials in the mid-1960’s®. Specifically, Class B AFFF was used to combat flammable
fuel fires. The main function and advantage of the use of PFAS in AFFF is their spreading and sealability
properties. These foams are stored and used in automated and handheld fire suppression systems, as well as
in flammable vapour suppression. These types of foams were used in fire training at sites including refineries,
bulk storage facilities, chemical manufacturing plants and airports. Perfluorooctanesulfonic acid (PFOS) and
perfluorooctanoic acid (PFOA) are among the PFAS components mostly commonly found in AFFF. Many of the
PFAS substances present in AFFF are water soluble and can be easily transported offsite via surface water and
groundwater discharges.

5> Place, Benjamin J.; Field, Jennifer A. (3 July 2012). "Identification of Novel Fluorochemicals in Aqueous Film-Forming
Foams (AFFF) Used by the US Military". Environmental Science and Technology. 46 (13): 7120-7127.
d0i:10.1021/es301465n. ISSN 0013-936X.
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1.2.2 Emerging Pollutant on a Global Scale

PFAS chemicals are categorised as Persistent Organic Pollutants (POPs) which are organic substances that
persist in the environment and are bioaccumulative®. PFAS are globally ubiquitous in the aquatic environment
and organisms’, and have been detected in air, soil, plants and biota across industrialised areas of North
America, Europe and Asia®.

In 2019, the Nordic Council of Ministers, the official body for inter-governmental co-operation in the Nordic
Region (which involves Denmark, Finland, Iceland, Norway, Sweden, the Faroe Islands, Greenland and Aland)
have estimated there are potentially 100,000 sites in Europe which have emitted PFAS into the environment?®.

Le Monde, a French daily newspaper, along with 17 cross-border investigation partners has contributed towards
The Forever Pollution Project'® and the creation of an interactive map to demonstrate the extent of PFAS within
Europe. The interactive map includes users, and known and presumptive PFAS contaminated sites. Figure 1-2
shows known PFAS contamination locations within Europe and demonstrates the issue is continent-wide.

Le Monde!!/The Forever Pollution Project report there are:

e 20 PFAS producers, facilities which synthesise PFAS for use in many sectors.

e Nearly 23,000 sites across Europe with PFAS contamination. Contamination is defined as PFAS
reported at concentrations equal or great than 10ng/| in waste, soil or living organisms between
2003 and 2023.

e 232 PFAS users/industrial sites which use PFAS to manufacture products such as pesticides,
waterproof textiles, paints, plastics and other chemicals.

e  Over 21,500 locations classified as “presumptive contamination sites”, where there is documented
historical or current activity of both using and emitting PFAS but environmental sampling has not
been undertaken to confirm PFAS contamination.

e  Over 2,100 estimated hotspots, defined where PFAS concentrations at a site are equal to or greater
than 100ng/I.

The project identifies 67 locations across Ireland with either known PFAS users, or with known or presumptive
PFAS contamination.

8 A progressive increase in the amount of a substance in an organism or part of an organism that occurs because the rate
of intake exceeds the organism's ability to remove the substance. Source:
https://www.oxfordreference.com/display/10.1093/0i/authority.20110803095506729

7 Valsecchi, S., et al., 2013, ‘Determination of perfluorinated compounds in aquatic organisms: a review’, Analytical and
Bioanalytical Chemistry 405(1), pp. 143-157 (DOI: 10.1007/s00216-012-6492-7)

& Houde, M., et al., 2006, ‘Biological Monitoring of Polyfluoroalkyl Substances: A Review’, Environmental Science &
Technology 40(11), pp. 3463-3473 (DOI: 10.1021/es052580b)

° Nordic Council of Ministers, 2019, The cost of inaction - A socioeconomic analysis of environmental and health impacts
linked to exposure to PFAS, TemaNord No 516.

10 The Forever Pollution Project — Journalists tracking PFAS across Europe. https://foreverpollution.eu/

1 https://www.lemonde.fr/en/les-decodeurs/article/2023/02/23/forever-pollution-explore-the-map-of-europe-s-pfas-
contamination 6016905 8.html
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Figure 1-2: Known and Presumptive PFAS Contamination Locations in Europe!!

The United States EPA has also created an interactive map to demonstrate the extent of PFAS contamination.
To date PFAS contamination has been identified in 5,021 sites in 50 states, the District of Columbia and four
territories®?. This includes 1,245 public water systems which were reported in February 2024. The interactive
map includes military and other known PFAS user sites and sites above and below the proposed drinking water
limits of 4ng/I for both PFOA and PFOS. Figure 1-3 shows known PFAS users and locations above the proposed
drinking water limits.
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Figure 1-3: Known Sources of PFAS in the United States, District of Columbia and Territories'?
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1.2.3 PFAS at Dublin Airport

In 2017, PFAS was detected at Dublin Airport during previous site investigations. In response daa commissioned
an environmental monitoring programme.

In June 2021 daa collected surface water samples in 4 No. manholes at the North Apron, refer to Section 4.3.3.5
and Figure 4-5. The samples reported detectable concentrations of PFAS in the drainage network. This formed
the initial basis for the PFAS monitoring programme to be completed by FT. In August 2021, FT commenced an
environmental monitoring programme which will continue during 2024.

This report presents and interprets monitoring data from August 2021 to November 2023.
The environmental monitoring programme conducted during this period included:

e  Monitoring groundwater and surface water within and external to the curtilage of the airport over
a period of 28 months.

o Monitoring was completed at four suspected PFAS source locations within the airport, namely
the North Apron, the North Runway, Castlemoate House, and current fire station and
associated firefighting training ground.

o Groundwater monitoring was completed in existing monitoring infrastructure, no new
monitoring infrastructure was installed during the reporting period.

o Information on all of the monitoring locations is provided in Section 2.
o Figures illustrating the monitoring locations are presented in Section 4.

e Soil samples were collected and analysis from site investigations associated with current or planned
construction projects.

o Information on these projects is provided in Section 2.

o Figures illustrating site investigation locations are presented in Section 4.

The source of PFAS on site is indicated to be from the historical use of firefighting foams. From the mid-1960’s,
AFFF containing PFAS was globally used and recommended for fire-fighting. Similarly to airports and other
comparable sites worldwide, this product was used in firefighting exercises over the following period at Dublin
Airport:

e Between the early 1990’s and 2013, Petroseal Foam was used at the Former Fire Station on the
North Apron, the Former Firefighting Training Ground (Area No. 5 of Potential Concern or APEC 5)
within the North Runway, and the existing Fire Station and Firefighting Training Ground at Dublin
Airport. Petroseal manufactured up until 2015 contained PFAS.

e Between 2013 and 2021 Moussol®-FF 3/6 -5, a fluorine and PFAS free fire extinguishing foam
concentrate was used at Dublin Airport.

e  Since 2021, Angus Fire JetFoam 3% is used as a fire-fighting suppressant and is PFAS free.

1.2.4 Thresholds for PFAS in Groundwater, Surface Water and Soils in Ireland

This section outlines the applicable thresholds for PFAS in groundwater and surface water in Ireland. The results
discussed in this report will make reference to these thresholds.
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1.2.4.1 Groundwater Generic Assessment Criteria (GAC)

There are currently no limits for PFAS in groundwater in Ireland. The Groundwater Directive (2006/118/EC) did
not include limits for various parameters, instead it required Member States to set their own limits by 2008.
There are provisions in the Directive for Member States to set local or national Environmental Quality Standards
(EQS) for substances of concern, and in this regard both Germany and Sweden have established limits for
groundwater where it is used for drinking water. They have set the same limits for groundwater as those set
for drinking water (Sweden for the sum of 11 PFAS 90ng/L and Germany sum of 13 PFAS 100ng/L).

The EU Drinking Water Directive (EU 2020/2184) includes limits for PFAS total of 500ng/| and the sum of 20
PFAS of most concern of 100ng/l. This Directive entered into force on 12 January 2021, with EU Member States
having a two-year transitional period to develop national laws, by 12 January 2023. On 10 March 2023, the
Government of Ireland published the European Union (Drinking Water) Regulations 2023 (S.l. No. 99 of 2023).
These Regulations set out the limits of the 2020 Directive for PFAS total (500ng/l) and Sum of 20 PFAS (100ng/I).
The Regulations will become effective on 11 January 2026, with water suppliers not obligated to monitor water
intended for human consumption until this date.

The Sum of 20 PFAS refers to the total concentrations of PFAS calculated from the list of 20 PFAS compounds
included in Annex Ill Part B of Directive (EU) 2020/2184 of the European Parliament and of the Council of 16
December 2020 on the Quality of Water Intended for Human Consumption (recast). The list is included in
Appendix 1.

In October 2022, the European Commission proposed amendments to the Water Framework Directive, the
Groundwater Directive and the Environmental Quality Standards Directive where the threshold for a sum of 24
PFAS would be 4.4ng/l in both groundwater and surface water, with the aim of achieving good water chemical
status at the latest by 22 December 2033. However, these remain to be enacted in Ireland.

Although not effective in Ireland until 11 January 2026, the drinking water limit (100ng/L for Sum of 20 PFAS) is
used as the groundwater Generic Assessment Criteria (GAC) for this report. The GAC is used to indicate the
threshold of PFAS concentrations at which there is no unacceptable risk to environmental receptors or for
human consumption. In the absence of groundwater limits and in consideration of the precautionary
principle®3, it is considered appropriate to apply the drinking water limit if they exist as the GAC.

13 "The “precautionary principle” is a risk assessment strategy which supports taking “protective actions” before there is
complete scientific proof of a genuine risk". Science Direct, https://www.sciencedirect.com/topics/agricultural-and-
biological-sciences/precautionary-principle
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1.2.4.2 Surface Water Generic Assessment Criteria

The Water Framework Directive (WFD) (Directive 2000/60/EC) as amended by Directive 2013/39/EC and the
European Union Environmental Objectives (Surface Waters) Regulations (S.l. No. 77, as amended) include limits
for PFOS in surface water in Europe, including Ireland. PFOS is a PFAS. The limits referred to as Environmental
Quality Standards (EQS) are set for water to meet a ‘Good’ status under the WFD:

e  0.65ng/L PFOS Annual Average (AA)*
e 36,000ng/L PFOS MACY® (maximum admissible concentration)

The EQS is used as the surface water GAC in this report. The GAC represents the threshold at which PFOS
concentrations are highly unlikely to cause impacts to receptors.

The WFD requires member states to monitor and categorise waters based on results with the aim of ensuring
all waterbodies are protected and that measures are put in place to ensure the quality of these waters is
restored to at least ‘good’ status or good potential by 2027. Waterbodies can be assigned as ‘At risk’, meaning
they are at risk of not achieving ‘Good’ status by 2027. They can be assigned as 'Review', where more
information is required to assign status. The annual average limit is very low having been based on the risk of
fish consumption by humans.

Like groundwater, in Germany, the same standard for sum of 13 PFAS is applicable to surface water where it is
a drinking water resource. It will need to be confirmed if any surface waters downstream of Dublin Airport are

used for drinking water abstractions.

A review of European and international limits and guidelines did not suggest that many jurisdictions have set
limits with respect of PFAS in surface water.

As outlined in Section 1.2.2.1, the proposed amendments to the Water Framework Directive, the Groundwater
Directive and the Environmental Quality Standards Directive remain to be enacted.

1.2.4.3 Soils Generic Assessment Criteria

Soil GAC represents the threshold at which PFAS concentrations are highly unlikely to cause impacts to
receptors.

There are currently no limit values present for PFAS in soil in Ireland, therefore soil GAC are not proposed. In
this report, PFAS in soils is reported as detected or below the laboratory Limit of Detection (LOD).

14 The AA-EQS of 0.65 ng/L is based on the potential for secondary poisoning in humans due to fish consumption. It is a guideline limit and
defined as “the level at which no harmful effects are expected, based on annual average concentrations”. The limit is often criticized for being
very low. Several researchers across the EU (e.g., Cousins et al, 2022; Ahrens 2013; Maclachlan et al 2007) have noted that concentrations of
PFOS in freshwaters regularly exceed the EQS, even in rainwater in urban environments.

5 The maximum for any single measurement, i.e. peak concentration.
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1.3 Purpose of Report

The purpose of this report is interpret environmental monitoring completed for PFAS during the period of June
2021 to November 2023 and provide recommendations based on the findings.

The scope of this study includes:

e  Presentation of environmental data (from monitoring and site investigations) collected between
June 2021 and November 2023.

e Comparative review of surface and groundwater monitoring data against the GAC identified in
Section 1.2.4.

e I|dentification of trends in the monitoring data.

e  Provide recommendations.

This report is structured as follows:

e  Section 2 — Historic, Current and Future Site Operations at Dublin Airport.
e Section 3 — Environmental Characteristics Within and External to Dublin Airport.
e  Section 4 — Environmental Monitoring Programme, Site Investigation and Results; and

e Section 5—-Summary, Conclusion and Recommendations.
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2. HISTORICAL USE AND STORAGE OF PFAS AT DUBLIN AIRPORT

2.1 Introduction

This section describes historic, current and future operations at Dublin Airport where the historic use of PFAS
containing products may:

e  Have environment effects within or external to the airport site boundary.

e Affect future development with the airport campus.

For clarity, two fire stations and two fire-fighting training grounds (FFTG) have been identified at Dublin Airport
(Figure 2-1). The original fire station (Section 2.2.2) and original FFTG (Section 2.2.4) have been decommissioned
and replaced by the current fire station and FFTG (Section 2.3.1).

Known locations of historical use of PFAS containing products and/or storage of PFAS chemicals are outlined in
Section 2.2. These locations have been identified as some of the potential sources of PFAS in groundwater and
surface water within the airport campus based on a review of available information at this time.

2.2 Historic Site Operations

2.2.1 Brief History of Dublin Airport

In 1940, airfield operations commenced with the development of Dublin Airport. In 1948 and 1950, new
concrete runways were completed. In 1959, a new terminal building was opened with new departure gate piers
added to the terminal to facilitate larger aircraft. A new terminal building was opened in 1972 and was
subsequently extended. Since 1972 a new terminal, new departure gate piers, a new runway and taxiways were
opened. A stormwater drainage network which flows to various open drains and local watercourses was
constructed and remains in operation. In 2010, Terminal 2 and its connected boarding gate pier were opened.
Construction of the North Runway Development is complete, and the runway is operational as of August 2022.
The North Runway Development has constructed a new surface drainage system with outfalls to local streams
and rivers.

In 1941, hangar development in the North Apron commenced with the construction of Hangar 1. Construction
continued with the development of Hangars 2, 4 and 5 through the 1950’s and 1960’s. In 1972, the Garage was
constructed. In 1990 and 1992, Hangar 6 and Hangar 3 were respectively constructed.

The former fire station, as detailed in the next section, was developed to provide firefighting services to the
airport.

2.2.2 Former Fire Station within the North Apron

The original fire station (herein referred to as the Former Fire Station) likely operated from the opening of
Dublin Airport in 1940. Operations at the former fire station ceased c. 2000. This fire station was located within
the North Apron. It is understood PFAS containing AFFF may have been stored at the original fire station. PFAS
may have been released to ground during fire training or fire suppression activities.

The location of the North Apron and Former Fire Station is shown on Figure 2-1.
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2.2.3  East Area of North Apron

Environmental monitoring undertaken by FT during the monitoring programme indicates there is a potential
second source of PFAS within the eastern area of the North Apron. This is further discussed in Section 4.2.3.1.

2.2.4 North Runway Development /Former Firefighting Training Ground — APEC 5

The original FFTG site, also referred to as APEC 5 likely operated from the opening of Dublin Airport until ceasing
use in c. 2000. It was built and operated in accordance with common practice at the time. According to a report
prepared on behalf of the EPA%®, the FFTG site was a similar standard to other firefighting training grounds in
Ireland. In 2017, PFAS was identified at this location during the North Runway Development. Following the
cessation of firefighting training at APEC 5 no other activity prior to the construction of the North Runway
Development was undertaken at this location.

The location of the North Runway Development and APEC 5 are shown on Figure 2-1.

2.2.5 Castlemoate House — Historic Unregulated Waste Disposal Site

Environmental monitoring identified PFAS in groundwater at a historic unregulated waste disposal site at
Castlemoate House. PFAS is commonly present in leachate from waste disposal sites in Ireland'’. The results of
the environmental monitoring are discussed in Section 4.2.3.5.

In 2008, buried waste material was encountered during the excavation of a foul sewer connection on the
grounds of Castlemoate House®®. The Regulators, consisting of Fingal County Council (FCC), Environmental
Protection Agency and Dept of Agriculture were notified. Intrusive investigations were undertaken in
consultation with Fingal County Council as the lead Regulator.

The intrusive investigations determined the buried material comprised a mix of historical general waste and
historical aircraft catering waste. It was estimated the waste was emplaced at the site between 1975 and 1984.

No waste has been buried at the site since the mid-1980’s.

An environmental risk assessment undertaken by RPS determined there was a low to moderate®® risk to
groundwater quality from ammonia in leachate. In consultation with FCC, it was recommended to undertake a
groundwater monitoring programme to monitor groundwater quality. daa continue to undertake groundwater
monitoring twice yearly.

The location of Castlemoate House is shown on Figure 2-1.

16 https://www.epa.ie/publications/monitoring--assessment/waste/PFAS-in-fire-fighting-foam-report-web-version.pdf
17 https://www.epa.ie/publications/research/environment--health/Research Report 345.pdf

18 RPS. 2010. Investigation at Unregulated Waste Disposal Site at Castlemoate House Dublin Airport.

19 As defined in EPA. 2007. Code of Practice Environmental Risk Assessment for Unregulated Waste Disposal Sites.
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2.3 Current Site Operations

2.3.1 Current Fire Station and FFTG

daa plc developed the current fire station and an engineered FFTG in the early 2000’s at a new location within
the airport complex. It is located adjacent to the West Apron and south of the Control Tower Building. The
current FFTG can be accessed via gated entrance off the R108 road and internal access road within the airport
from the West Apron. It provides the location for training to the Fire and Rescue Services crew at Dublin Airport.

It is understood AFFF for emergency events was stored in IBC tanks in a chemical bunded area. Intrinsic testing
of the tanks is carried out every 3 years. Firefighting training commenced at the current FFTG at Dublin Airport
in the early 2000’s. Current fire-fighting training practices are carried out on an impermeable concrete base
surrounded by ACO open channel grating. Typically, firefighting events were and are designed to target fire
using water only. The water is supplied from overhead tanks and from hydrants.

Combustion is generated using kerosene. Runoff from respective fire-fighting exercises is directed off the
impermeable concrete slab to ACO drains and to underground tanks prior to release via sewer.

As outlined in Section 1.2.1, as AFFF was used at this location it is a potential source of PFAS.
Tanks where AFFF was stored may still contain residual PFAS.

The location of the Current Fire Station and FFTG is shown on Figure 2-1.

2.4 Future Site Operations

Where present within future site developments at Dublin Airport, PFAS containing soils and water will require
management during the construction and operational phases. This may include on site management,
remediation or removal to an approved facility.

FT recommended site investigations undertaken for the below projects include for the sampling of PFAS in soils
to identify if PFAS was present. In the event PFAS is identified, the design options for those developments must
consider the presence of PFAS and that management techniques/remediation measures are integral to the
design. Results of these site investigations are discussed in Section 4.4.1.

2.4.1 Proposed Apron 5H Development Area

Due to the historic placement of soils and concrete generated from across the airport and the presence of PFAS
in surface and sub-surface soils, the proposed Apron 5H Development Area has been identified as a source of
PFAS. In the Source-Pathway-Receptor (SPR) model used for contaminated site assessments and detailed
further in Section 4.6, the source is defined as the location of a contaminant, i.e. in this instance PFAS in
soils/concrete within Apron 5H. The results of the site investigations undertaken are discussed in Section 4.4.2.3
below.

Works are currently underway at this site The location of the proposed Apron 5H Development Area is shown
on Figure 2-1.
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2.4.2 Departures Road Project

The Departures Road upgrade works included signage, road upgrades and EV charging points to facilitate
continued passenger growth through the airport. We understand this project is not proceeding at present.

The location of the Departures Road Project is shown on Figure 2-1.

2.4.3 West Apron Underpass Project

daa have submitted for planning consent to develop the West Apron Underpass Project. The project will consist
of a 1.1km subterranean tunnel under the airport’s crosswind runway to enable airport vehicles to shuttle
between the eastern and western campus following the commencement of operations at the North Runway.
An appeal to the planning permission was made to An Bord Pleanala and a decision is currently awaited.

The location of the West Apron Underpass Project is shown on Figure 2-1.

2.4.4 North Apron South Apron Hub

The North Apron South Apron Hub (NASAH) Project comprises a series of transformation projects at both the
North Apron and South Apron to facilitate operational efficiency improvements and capacity enhancement at
Dublin Airport.

The locations of the NASAH Project is shown on Figure 2-1.
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3. ENVIRONMENTAL CHARACTERISTICS WITHIN AND EXTERNAL TO DUBLIN AIRPORT

This section describes the site setting of the environmental monitoring programme study area including its
location, the regional geology, hydrogeology and hydrology.

3.1 Site Location

Dublin Airport campus is located approximately 7km north of Dublin City centre, between the M50, M1 and M2
roads. The airport complex is located within 19 townlands, namely Kingstown, Barberstown, Forrest Great,
Forrest Little, Cloghran, Millhead, Sandyhill, Dunbro, Pickardstown, Shanganhill, Harristown, Portmellick,
Coultry, Ballymun, Hunstowns, Collinstown, Rock, Corballis and Commons.

The airport complex is located at an elevation of between approximately 55m OD and 80m OD, orientating in a
west to east direction. On a regional scale, elevation generally decreases to the east towards the Irish Sea and
south towards the River Liffey.

Outside of Dublin Airport, the predominant land use in the area is agricultural, with pastures and arable land
being the primary land uses in the region according to the COPERNICUS pan-European (Corine) 2018 landcover
mapping. Other land use under Corine mapping includes:

e  Discontinuous urban fabric referring to Dublin City, Swords and Malahide.
e  Construction sites, referring to the North Runway Development.

e Industrial and commercial units, referring surrounding business parks.

e  Airports, referring to Dublin Airport.

e Sport and leisure facilities, referring to golf courses and parks.

e  Broad-leaved forests.

There is a historic unregulated waste disposal site in the north-eastern area of the airport, at Castlemoate
House.

Dublin Airport is served by a mains water supply which provides drinking water for the campus. A groundwater
abstraction well, referred to as Gardener’s Well is located at Corballis Avenue and is used for watering plants
and flowers.

There are numerous streams, rivers and artificial land drains at and surrounding Dublin Airport. As the
topography surrounding Dublin Airport falls predominantly from west to east surface water features generally
flow in an easterly direction.

The existing hydrogeological environment is discussed in greater detail in Section 3.2.

3.2 Hydrogeology

This section includes descriptions of the aquifer classification, wells and springs in the area, aquifer vulnerability,
aquifer recharge and groundwater flow direction as determined from published sources.
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3.2.1 Ground Water Body Description

Dublin Airport is located within three groundwater bodies (GWBs):

e Industrial Facility (P0480-02)
e Swords
e  Dublin

The descriptions of the GWBs for Swords and Dublin have been taken from the ‘Summary of Initial
Characterisation’ draft reports for each defined GWB published by the GSl in accordance with the Groundwater
Working Group Publication: Guidance Document GW2 (2003). The GWB Characterisation Reports are available
from the GSI Public Data Viewer. A description is not available for the Industrial Facility (P0480-02) GWB, but as
the GWB is bounded by both the Swords and Dublin GWBs the description is expected to be similar.

According to classification work carried out as part of the Water Framework Directive and published by the EPA,
the Dublin and Swords GWB'’s are classified as having ‘Good’ status in terms of quality and quantity for the
period of 2016-2021. Industrial Facility (P0480-02) GWB is classified as having ‘Poor’ status in terms of quality
(for Trichloroethene - all isomers) and ‘Good’ in terms of quantity. The overall risk result of ‘Not At Risk’ is
applied to the Swords GWB and ‘At Risk’ is applied to the Industrial Facility (P0480-02) GWB likely due to its
current 'Poor’ status. The Dublin GWB risk status is under review at the time of writing.

The Groundwater Body locations are shown on Figure 3-1.

3.2.1.1 Industrial Facility (P0480-02)

The Industrial Facility (P0480-02) GWB area is associated with Industrial Emissions (IE) Licence P0480-02, where
two historical contamination plume areas were identified %°. This licence is not issued to daa. The contaminants
of concern identified in these areas include:

e  Chlorinated hydrocarbons
e  Total petroleum hydrocarbons

e Sulphate, manganese, nitrite, ammoniacal nitrogen and methane

3.2.1.2 Swords Groundwater Body

The Swords GWB is located in north County Dublin with elevations ranging from 100m OD in the west of the
GWSB to sea level along the coast. The GWB is within a low-lying area with regional elevations reducing in an
easterly direction towards the coast and towards streams on a local scale.

The Swords GWB is predominantly comprised of Dinantian Upper Impure Limestones with smaller amounts of
Dinantian Lower Impure Limestones, Dinantian mixed sandstone, shales and limestones, Dinantian Sandstones
and Ordovician volcanics and metasediments.

20 Groundwater Monitoring Report 2021 available at:
https://epawebapp.epa.ie/licences/lic eDMS/090151b280820b5e.pdf
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The predominant aquifer type within the Swords GWB is classified as LI - Locally important bedrock aquifer,
which is moderately productive only in local zones, with some PI - Poor aquifer which is generally unproductive
except for local zones and small amounts (2% of GWB) of Lm - Locally important aquifer, which is generally
moderately productive.

According to the ‘Summary of Initial Characterisation’ report for the Swords GWB (GSI, n.d.a), the majority of
groundwater flow within this GWB is considered to occur within the upper weathered bedrock and in conduits
at depths of 30 to 50m below ground level (BGL). The groundwater flow direction in the GWB is generally
towards the coast and overlying rivers. Groundwater flow paths within the aquifer are not expected on a
regional level, with common flow lengths of less than a kilometre.

Information provided by the GSl indicates that the main recharge mechanism to the GWB is via diffuse recharge
percolating through the subsoil. The amount of effective rainfall which will recharge the GWB is determined by
the thickness and permeability of the soil, and the slope. Due to the low permeability of the GWB, a high
proportion of the recharge will discharge rapidly to surface watercourses from the upper layers of the aquifer.

The main discharge mechanism from the Swords GWB is directly to the Irish Sea along the coast. Discharge to
overlying rivers will also occur if they are in hydraulic conductivity with the aquifer.

3.2.1.3 Dublin Groundwater Body

The Dublin GWB is located in the Greater Dublin City area and extends southwest towards Kildare. The GWB is
generally low lying, with higher elevations to the south at the foothills of the Dublin Mountains and to the
northwest. Elevations decrease towards river estuaries.

The Dublin GWB is comprised of Dinantian Upper Impure Limestones, Dinantian Lower Impure Limestones,
Dinantian Pure Unbedded Limestones, Dinantian Mixed Sandstones, Shales and Limestones and Namurian
Undifferentiated rock.

The aquifer types within the Dublin GWB are classified as LI - Locally important bedrock aquifer which is
moderately productive only in local zones and Pl - Poor aquifer which is generally unproductive except for local
zones.

According to the ‘Summary of Initial Characterisation’ report for the Dublin GWB (GSlI, n.d.a), the majority of
groundwater flow within this GWB is considered to occur within the upper weathered bedrock and in conduits
at depths of 30 to 50m BGL. The groundwater flow direction in the GWB is generally towards the coast and also
towards the River Liffey and Dublin City. Groundwater flow paths within the aquifer are not expected on a
regional level, with common flow lengths of less than a kilometre.

Information provided by the GSl indicates that the main recharge mechanism to the GWB outside of Dublin City
locally is via diffuse recharge percolating through the subsoil. The amount of effective rainfall which will
recharge the GWB is determined by the thickness and permeability of the soil, and the slope. Due to the low
permeability of the GWB, a high proportion of the recharge will discharge rapidly to surface watercourses from
the upper layers of the aquifer. Beneath Dublin City, it is conservatively estimated that on 10% of the city area
is available for recharge as the remainder is an impermeable layer.

The main discharge mechanism from the Dublin GWB is directly to the Irish Sea along the coast. Discharge to

overlying gravel aquifers and to overlying rivers will also occur if they are in hydraulic conductivity with the
aquifer.
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3.2.2 Aquifer Classification

The GSI mapping describes the Swords, Dublin and Industrial Facility (P0480-02) GWBs as poorly productive
bedrock aquifers.

Dublin Airport and surrounding lands sit on two aquifer classifications. The GSI classify the aquifer beneath the
northwest area of Dublin Airport as a ‘Locally important aquifer - bedrock which is Moderately Productive only
in Local Zones’, with the southeast area described as a ‘Poor Aquifer - Bedrock which is Generally Unproductive
except for Local Zones’.

The aquifer classification mapping is shown on Figure 3-2.
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3.2.3 Aquifer Vulnerability

Groundwater vulnerability, as defined by the GSI, is the term used to represent the intrinsic geological and
hydrogeological characteristics that determine the ease with which groundwater may be contaminated by
human activities.

The factors used in assessing groundwater vulnerability include subsoil type and thickness and recharge type as
indicated in Table 3-1. The GSI procedure whereby groundwater protection is assessed is outlined in the EPA-
GSI publication Groundwater Protection Schemes (DELG/EPA/GSI, 1999).

Hydrogeological Conditions

Subsoil Permeability (Type) and Thickness

Vulnerability Rating
Low Permeability (e.g., Clayey
subsaoil, clay,

High Permeability = Moderate Permeability (e.g.,
(Shallow Bedrock) Sandy soil)

peat)
Extreme (E) 0-3.0m 0-3.0m 0-3.0m
High (H) >3.0m 3.0-10.0 m 3.0-50m
Moderate (M) N/A >10.0 m 5.0-10.0m
Low (L) N/A N/A >10 m
Notes:

N/A = Not Applicable
Precise permeability values cannot be given at present.
Text in bold relates to hydrogeological conditions across Dublin Airport

GSI classifies the aquifer vulnerability in the region as varying from ‘Low’ to ‘X - Rock at or near surface’
(extreme). Low vulnerability areas are observed in the southern half of the airport, increasing in vulnerability
towards the northern and western extents. Where vulnerability is classified as being ‘X - Rock at or near surface’
this coincides with areas of exposed bedrock or subcrop shown on other GSI geological mapping.

Based on these classifications it is expected that subsoil thickness, and depth to groundwater at the airport will
vary from Om to 10m in the northern and western airport extents to greater than 10m in the southern extent.

The aquifer vulnerability mapping is shown on Figure 3-3.

3.2.4 Aquifer Recharge

The GSI groundwater recharge mapping depicts the estimated recharge to the deep groundwater system i.e.,
groundwater that has the potential to be utilised as a groundwater resource. The GSI method for estimating
groundwater recharge utilises data on groundwater vulnerability, subsoil permeability, soil drainage, aquifer
type and hydrologically effective rainfall.

GSl estimated an annual groundwater recharge value of up to 71mm/yr for the majority of the Dublin Airport
complex with a recharge co-efficient of 20% i.e. 20% of the effective rainfall will reach the aquifer.

The effective rainfall at the airport varies from 308 mm/year up to 356mm/year.
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3.2.5 Ground Water Flow Direction

AECOM lIreland Ltd. prepared a groundwater monitoring report for (IE) License P0480-02 which operates at the
North Apron?. Based on previous groundwater monitoring events conducted for the licensee, AECOM infer
groundwater flow direction at the North Apron is to the north or northeast with discharge occurring to surface
water.

A draft 2020 groundwater monitoring report completed by AWN Consultants indicates groundwater flow at
Castlemoate House is in an east to southeast direction. Castlemoate House is in the northeast corner of Dublin
Airport, downgradient of the North Apron.

Based on the Swords and Dublin GWB descriptions, it is expected regional groundwater flow is generally
towards the coast (east) and overlying rivers, including the River Liffey.

3.2.6  Ground Well Abstraction Wells

A review of GSI wells and springs mapping indicates the presence of groundwater abstraction wells surrounding
Dublin Airport.

The locations of the GSI Wells and Springs surrounding the site are presented on Figure 3-4.

21 Groundwater Monitoring Report 2020 available at:
https://epawebapp.epa.ie/licences/lic eDMS/090151b280783d0e.pdf
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3.3 Hydrology
Dublin Airport is located within two catchments, the Nanny-Delvin (northwest portion) and Liffey and Dublin
Bay catchment (southeast portion). The airport is located in two sub-catchments, the Broadmeadow_SC_010

(within the Nanny Delvin catchment) and the Mayne_SC_010 (within the Liffey and Dublin Bay catchment).

The Regional Hydrology for the site is presented on Figure 3-5.

3.3.1 Nanny-Delvin Catchment/Broadmeadows SC 010

The area of the airport located within the Nanny-Delvin catchment/ Broadmeadow_SC_010 is within one river
sub-basin, the Ward_030. The closest surface water bodies to the airport are the Dunbro and Millhead to the
west and the Barberstown 08 to the north. The airport drainage system outfalls to the Dunbro, Millhead and
Barberstown 08 via land drains.

The Dunbro and Millhead flow west until they meet approximately 200m west of the airport boundary, turning
in a northerly direction to meet Huntstown 08. The Barberstown 08 flows in a north direction and turns west
approximately 450m north of the airport boundary until it meets Huntstown 08, approximately 1.1km
northwest of the airport boundary. The Huntstown 08 meets the Ward River approximately 1.7km north of the
airport flowing in an easterly direction. The Ward River enters the Broadmeadow River approximately 4.0km
north of the airport boundary, and subsequently into the Broadmeadow Estuary, Malahide Bay and Irish Sea.

The Dunbro, Millhead, Huntstown 08, Barberstown 08, Ward River, Broadmeadow River and Broadmeadow
Estuary have been assigned a ‘moderate’ 2016-2021 WFD water quality status. For the 2013-2018 period, the
downstream portion of the Ward River, Broadmeadow River and Broadmeadow Estuary were assigned a ‘poor’
water quality status. Malahide Bay has been assigned a ‘moderate’ status and Irish Sea has been assigned a
‘good’ status. All aforementioned surface water bodies except for the Irish Sea are described at ‘at risk’ of not
meeting their WFD objectives by 2027. The Irish Sea is ‘not at risk’.

3.3.2 Liffey and Dublin Catchment/Mayne SC 010

The area of the airport located within the Liffey and Dublin Bay catchment/ Mayne_SC_010 is within three river
sub-basins, the Sluice, Mayne and Santry. The closest surface water bodies to the airport are the Sluice to the
north, Cuckoo Stream to the east and Mayne 09 and Santry to the south. The airport drainage system outfalls
to the Sluice and Cuckoo Stream, and potentially Mayne 08 and Santry via land drains.

The Sluice and Mayne 09 primarily flow in a southeast direction discharging into the Mayne Estuary prior to
entering the Irish Sea. The Irish Sea is approximately 8km from the airport boundary. The Cuckoo Stream flows
in a southeast direction until it enters the Mayne 09 approximately 4.6km southeast of the airport boundary.
The Santry flows in a southeast direction into the North Bull Island Estuary before entering the Irish Sea.

The water quality status has not been assigned to the Sluice or Mayne Estuary for 2016-2021. The Cuckoo
Stream, Mayne 09 and Santry have been assigned a ‘poor’ water quality status. North Bull Island has a
'Moderate' status. The Irish Sea has been assigned a ‘good’ status. The risk status of the Sluice and Mayne
Estuary of not meeting their WFD objectives by 2027 are under review. The Cuckoo Stream, Mayne 09 and
Santry are ‘at risk’. North Bull Island is in Review. The Irish Sea is ‘not at risk’.
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3.4 Geology

3.4.1 Bedrock Geology

The GSI 1:100,000 scale bedrock geology map shows Dublin Airport and surrounding lands of the airport are
underlain by carboniferous limestone consisting of the following four formations, from oldest to youngest:

e  Malahide Formation
° Waulsortian Limestones
e  Tober Colleen Formation

° Lucan Formation

The Malahide Formation is described as comprising ‘argillaceous bioclastic limestone, shale’. The GSl lithological
description describes the lower part of the formation as ‘calcareous shales, siltstones and sandstones, and
occasional thin limestones at jts base’. This formation is located beneath the northern and western areas of the
of the airport complex and is lain in a southwest to northeast direction.

The Malahide Formation is overlain by the Waulsortian Limestones which is described as ‘pale-grey, crudely
bedded or massive limestone’. The Waulsortian Limestones which extend from Terminal 1 in a northeast
direction for approximately 2km, are overlain by the Tober Colleen Formation.

The Tober Colleen Formation is comprised of ‘dark-grey, calcareous, commonly bioturbated mudstones and
subordinate thin micritic limestones’. This formation is located beneath the southern area of the of the airport
complex and is lain in a southwest to northeast direction.

The Lucan Formation overlies the Waulsortian and Tober Colleen Formations and comprises the youngest rocks
in the area. This formation is described as ‘dark-grey to black, fine-grained, occasionally cherty, micritic
limestones that weather paler, usually to pale grey’.

According to the GSI online mapping database there are several bedrock structural faults located within the
airport. Several north-south and east-west faults are in the western half of the airport with a southwest to
northeast fault in the eastern portion of the airport.

GSI mapping shows some small pockets of bedrock outcrop within and surrounding Dublin Airport.

Bedrock geology for the site is presented on Figure 3-6.

3.4.2 Quaternary Geology

The soil type at the site and in the region is predominately classified by the GSI as being till derived from
limestones with the predominant soil cover described as BminDW - deep well drained mineral (mainly basic)
and BminPD - mineral poorly drained (Mainly basic). Pockets of gravels derived from limestones and bedrock
outcrop are present throughout the region, with alluvium present along the vicinity of rivers and streams.

Quaternary Geology for the site is presented on Figure 3-7.
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4. ENVIRONMENTAL MONITORING PROGRAMMIE, SITE INVESTIGATIONS AND RESULTS

4.1 Introduction

This section describes the methodologies that were followed during the environmental monitoring undertaken
at the airport and its environs.

Environmental monitoring methodologies are provided in Appendix 2 and further described in Sections 4.2 and
4.3. The following environmental monitoring activities were undertaken:

a) Groundwater sampling of monitoring boreholes, groundwater reservoir and supply well.

b) Surface water sampling of surface water bodies, manholes and drains.

Groundwater monitoring locations are presented on Figure 4-1, Figure 4-2 and Figure 4-3. Surface water
monitoring locations are presented on Figure 4-4, Figure 4-5 and Figure 4-6.

Site Investigation methodologies undertaking during the monitoring programme are described in Section 4.3.
Site investigations were completed at:

e  Dublin Airport Departures Road Project
e  West Apron Underpass Project

e  Proposed Apron 5H Development

e North Apron South Apron Hub (NASAH)

Site investigation locations are presented in Figure 4-7 to Figure 4-11.

The results report where PFAS has been recorded as present within the airport complex and its environs.
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4.2 Groundwater Monitoring

16 No. groundwater monitoring wells, a water supply well and an offsite reservoir location were included as
part of the monitoring programme to determine if PFAS was present in groundwater. Groundwater monitoring
was undertaken at the following locations:

e North Apron —9 No. groundwater monitoring wells
e  (Castlemoate House (Historic Unregulated Waste Disposal Site) - 7 No. groundwater monitoring wells
e  Reservoir (Offsite Reservoir) - 1 No.

e  Water supply well (Gardener’s Well) — 1 No. well

Gardener's Well is used by daa for the purposes of watering plants and flowers. Water abstracted from the
supply well is not used for human consumption.

The private Offsite Reservoir is used for the abstraction of groundwater, therefore, this location was included
as part of the groundwater monitoring programme. The results of this programme have been shared with the
owners.

The groundwater sampling locations and associated groundwater bodies are outlined in Tables 4-1 to 4-3 and
are shown on Figure 4-1, Figure 4-2 and Figure 4-3.

Monitoring Location Ground Water Body (GWB)

GWO001

GWO002D

GWO003D

Dublin
GWO004

GWO005D

GWO007

GWO008

Gwo014

Industrial Facility
GWO015D
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Monitoring Location Ground Water Body (GWB)

BH1

BH5

BH6

BH7 Industrial Facility

BH8D

BH8S

BH9

Monitoring Location Ground Water Body (GWB)

Gardeners Well Industrial Facility

Offsite Reservoir Swords

42.1

Sampling Methodology

The sampling methodology is provided in Appendix 2. A summary is provided below.

Dedicated bottleware supplied by the laboratory was used to take the groundwater samples. The monitoring
methodology entailed the following:

The depth of each well and depth to groundwater was determined using a dip-meter. At least 3 well
volumes of groundwater were removed from each well prior to sampling. This is in accordance with
standard practice (EPA, 2003)?? and is carried out to remove any stagnant water in the well casing
to ensure stable sampling conditions of the aquifer. It is referred to as purging.

A Waterra pump consisting of a Waterra foot valve attached to the bottom end of Waterra tubing
was used for sample collection. Using an oscillation movement the groundwater is slowly pumped
from the well through a sampling tube and into a sampling vessel. Each monitoring location contains
its own dedicated tubing and foot valves to avoid cross-contamination between locations.

Duplicate samples were collected at each monitoring locations as part of the quality control
procedures.

The sampling containers were completely filled, and then capped and properly stored (in a cooler
box, <49C).

22 EPA. 2003. Landfill Manuals, Landfill Monitoring, 2nd Edition. Environmental Protection Agency, Johnston Castle,
Wexford, Ireland
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All groundwater samples collected as part of the monitoring programme were submitted to ALS Global (ALS),
an ISO 17025:2017 approved laboratory. Samples were submitted via courier under Chain of Custody
procedures and analysed for:

e  PFAS under ALS Method No. TM434

To date, FT has carried out up to twelve rounds of groundwater monitoring between August 2021 and
November 2023 as detailed in Table 4-4, 4-8 and 4-12. Groundwater monitoring at the North Apron and
Castlemoate House was first undertaken in November 2021.

Summary tables with groundwater results are presented in Section 4.2.3 with the tabulated laboratory data
available in Appendix 3.

The Laboratory Certificates for each round of monitoring are available in Appendix 4.

4.2.2 Groundwater Generic Assessment Criteria

The drinking water limit (100ng/L for Sum of 20 PFAS) is used as the groundwater GAC for this report. Further
information is provided in Section 1.2.4.1.

4.2.3 Results

The data obtained from the groundwater monitoring has been used to interpret and report on the presence of
PFAS within the airport complex and its environs. Groundwater monitoring locations were selected from
existing borehole locations within and adjacent to the airport complex.

The results report where PFAS is present within the airport complex and its environs. A summary of the results
is presented in the following sections. Tables of all results are in Appendix 3 and laboratory certificates are in
Appendix 4.

4.2.3.1 North Apron

A number of groundwater monitoring locations are installed as part of groundwater monitoring requirements
under IE Licence reg. no. P0480-02 issued by the EPA. These locations were monitored by FT, separate to the
requirements of the IE Licence, to confirm if PFAS is present in groundwater at the North Apron. The locations
and summary of monitoring events are presented in Table 4-4.
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1st 2nd 3rd 4th 5th Gth 7th 8th gth loth 11th 12th
Round Round Round Round Round Round Round Round Round Round Round Round

15/11/210/02/215/03/219/04/224/05/221/06/220/09/215/11/214/02/230/05/2 15/08/222/11/2

2 2 2 2 2 2 3
GwWo001 v v v v v v NS NS
GWO002D v v v v v v v v v v NS v
GWO003D NS v v v v v v v v v v v
GWO004 v v v v v NS v v v v v v
GWO005D NS NS v v v v v v v v v v
GWO007 v v v v v NS v v v v v v
GWO008 v v v v v NS v v v v v v
GWo014 NS v v v v v v v v v v
GWO015D v v v v v NS v v v NS v v

Note: A tick denotes a sample was collected. NS denotes no samples were collected. Following the detection of PFAS during monitoring
at the North Apron, additional monitoring wells (GW003D, GW005D and GW014) were added by FT to the monitoring programme to
determine the extent of the plume. Samples omitted from the 6t round of monitoring was due to samples not being analysed at the lab
as a result of a scheduling issue. Samples omitted from the 10th, 11t and 12 rounds of monitoring as monitoring wells were obstructed
by operational infrastructure and could not be accessed.

The depths to groundwater (metres below ground level) were recorded at all accessible monitoring locations

between March 2022 and November 2023 (Table 4-5).

Total Depth to Groundwater - Metres Below Ground Level
Monitoring Well

Location Depth
(m) 15/03/2220/04/2223/05/2221/06/2220/09/2215/11/2214/02/2330/05/2315/08/23 22/11/23

GwO001 | 3.00 | 1.08 0.89 0.83 0.88 1.45 0.78 2.28 0.84 2 0.803

Gw002D |20.00| 9.31 9.39 9.54 9.41 10.58 10.01 9.68 9.69 2 9.89

GWO003D |19.30| 9.36 9.43 9.55 9.45 10.49 10.06 9.67 9.61 10.76 9.62

GW004 | 3.50 | 0.63 0.62 0.65 0.66! 0.71 0.63 1.52 0.69 0.64 0.62

GWO005D |22.00| 8.91 8.99 9.13 9.08 10.07 9.63 10.02 9.55 10.32 9.50

GW007 | 2.58 | 2.25 131 1.25 1.271 2.15 1.19 1.55 1.22 1.20 2.11
GWO008 | 4.85 | 2.38 1.25 1.14 1.221 1.15 1.00 1.23 1.20 1.10 1.10
GW014 | 3.20 | 0.86 1.12 1.16 0.96 0.91 0.96 2.02 0.79 1.32 0.62
GWO015D | 21.4 | 10.68 9.92 9.59 10.041 2 9.44 9.18 2 9.89 9.10

1 Dip monitoring completed however samples were not analysed at the lab.
2 Access to this monitoring location was not available during the monitoring event.
3 Dip monitoring completed, sampling could not be undertaken due to obstruction.
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A bar graph illustrating the groundwater depth at the North Apron between March to November 2023 is
detailed in Figure 4-12. Groundwater levels did not vary significantly across the monitoring period. A difference
in overburden and bedrock levels is noted, with bedrock levels deeper than overburden levels.

North Apron Groundwater Depth Profile
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Figure 4-12:  North Apron Groundwater Depth Profile

Table 4-9 presents a summary of the groundwater monitoring results for the North Apron:

Table 4-6: North Apron Groundwater Monitoring Summary Results
ID No of samples Limic:Q/(;Iue M;:AS:::: e B LRI ) Averagslf:sm o0

(ng/1) L (ng/L)

GwWo001 20 286.2 516.3 397.6
GWO002D 21 310.13 557.7 389.5
GWO003D 21 <LOD 2,205.9 166.6
GWO004 22 46.8 505.80 153.4
GWO005D 20 100 62.9 432.0 201.2
GWO007 22 704 237.0 135.2
GWO008 22 41.7 126.7 77.0
GW014 21 <LOD 52.6 16.9
GWO015D 18 91.2 3,180 766.1

Note: All results are reported in ng/L. Results in Blue exceed the GAC ((Sum of 20 PFAS) Limit Valuel. Results in /talics exceed the
laboratory limit of detection (LOD?).

1 GAC (Sum of 20 PFAS) refers to the Drinking Water Limit of 100ng/L (refer to Section 4.2.2).

2 The Limit of Detection (LOD) for each Sum of 20 PFAS parameter ranges from 0.65 -2.0ng/| but may be higher if dilution is required by
laboratory.

With the exception of monitoring locations GW003D and GWO014, Sum of 20 PFAS concentrations are

consistently above the laboratory limit of detection.
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Sum of 20 PFAS concentrations detected at monitoring location GW003D was below the LOD in nine of 21
samples, while at GW014 concentrations were below the LOD in seven out of 21 samples throughout 2022 and
2023.

With the exception of monitoring location GWO014, all monitoring locations recorded Sum of 20 PFAS
groundwater concentrations above the GAC.

Average Sum of 20 PFAS groundwater concentrations were elevated above the GAC in 7 No. monitoring wells
(GW001, GW002D, GW003D, GW004, GW005D, GW007, GW008 and GW015D).

The highest Sum of 20 PFAS concentrations in groundwater at the North Apron is at monitoring location
GWO015D, the most easterly existing monitoring point. During the monitoring period, Sum of 20 PFAS
concentrations in groundwater ranged between 91.2ng/l to 3,180ng/|, with an average of 766ng/I.

The next highest Sum of 20 PFAS concentrations in groundwater at the North Apron were detected within the
western area in monitoring locations GW001, GW002D and GW003D. Monitoring locations GW001, GW002D
and GWO003D are closest to the Former Fire Station which based on available information was a source of PFAS.
GWO001 is in overburden and GW002D and GWO003D are in bedrock. Groundwater monitoring results for
GWO001, GW002D and GWO0O03D indicate PFAS is present in both the overburden and bedrock aquifers,
respectively beneath the site at this location. During the monitoring period, Sum of 20 PFAS concentrations in
groundwater in locations GW001, GW002D and GW003D ranged from below the laboratory limit of detection
(LOD) of 0.65ng/I to 2,206ng/l, with a maximum average of 398ng/l. Sum of 20 PFAS concentrations in
groundwater decrease with distance from the Former Fire Station (Figure 4-2).

Monitoring location GWO015D is approximately 500m east and downgradient (based on available information)
of GW001, GW002D and GWO0003D. The highest Sum of 20 PFAS concentrations at the North Apron were
reported in GWO15D. This indicates there are two potential sources of PFAS within the North Apron; the Former
Fire Station and within the eastern area of the North Apron in the vicinity of GW015D.

The results indicate that PFAS has mobilised but owing to the low permeability overburden and poorly
productive bedrock, the extent of the groundwater plumes at the Former Fire Station and in the eastern area
of the North Apron are localised. The local extent of the plumes has not been fully delineated, further site
investigations are required.

The results of the manholes are discussed in Section 4.3.3 as part of surface water monitoring completed at site
but are mentioned here for completeness. As discussed in Section 4.3.2, PFOS is currently regulated in surface
water. In 2021, a CCTV survey of the storm and foul sewer lines at Hangar 2 and Hangar 3 at the North Apron
were carried out. The survey identified ingress of groundwater flow through pipe defects and unsealed joints.
This potentially includes groundwater passing beneath the Former Fire Station. An examination of Sum of 20
PFAS groundwater concentrations in manhole locations MH2 and MH4 (closest manholes to the Former Fire
Station) identified similar or higher values reported in GW001 and GWO002D. This indicates groundwater
seepage at the Former Fire Station is entering the storm and sewer lines and is conveyed through this
preferential pathway as surface water. Sum of 20 PFAS groundwater concentrations present in MH1 and MH3
were comparable to the North Apron exterior monitoring locations (GW004, GW007, GW008) also indicating
groundwater ingress into the drainage network.
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4.2.3.2 North Apron Trends

Trends of Sum of 20 PFAS concentrations across the monitoring programme are presented in Figure 4-13 to
Figure 4-21.

Based on the results to date, Sum of 20 PFAS concentrations appear to be overall steadily decreasing in
monitoring well locations GW003D, GW004 and GWO015D while concentrations appear relatively stable in
monitoring locations GW002D, GW007 and GW014. An upward trend is noted in Sum of 20 PFAS concentrations
across the monitoring period in monitoring well location GWO005D. Sum of 20 PFAS groundwater concentrations
appear to be slightly increasing in monitoring locations GW001 and GWQ008.
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Sum of PFAS Concentrations at GW005D (Above GAC)
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Sum of PFAS Concentrations at GW007 (Above GAC)
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4.2.3.3 North Runway/APEC 5

A network of groundwater monitoring locations were installed as part of the North Runway development prior
to the reporting period. Residual PFAS in bedrock and soil remains as it was not possible to fully remove all PFAS
containing material during the construction phase. The monitoring wells (GW11 — GW19) are installed within
bedrock to confirm the extent of the PFAS plume and groundwater flow direction.

The locations and summary of monitoring events undertaken by FT during the reporting period are presented
in Table 4-7. The depths to groundwater (metres below ground level) were recorded at 10. No monitoring well
locations at the North Runway on four occasions between March and November 2023 (Table 4-8).

14th 15th 16th 17th
Round Round Round Round

21/03/23 30/05/23 16/08/23 @ 22/11/23

GWMP 4 NS NS NS NS
GWMP 5 v v v v
GW11 v v v v
GW12 v v v v
GW13 v v v v
GW14 v v v v
GW15 v v v v
GW16 v v v v
GW17 v v v v
GW18 v v v v
GW19 v v v v

Note: A tick denotes a sample was collected. NS denotes no samples were collected. GWMP 4 was noted to be decommissioned during
the 2023 monitoring.
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Table 4-8: Depth to Groundwater at the North Runway (March - November 2023)
S E‘;tal Well Depth to Groundwater - Metres Below Ground Level

Pth(m)  51/03/2023 31/05/2023 16/08/2023 21/11/2023
GWMP4 15.0 NS NS NS NS
GWMP5 19.5 1.96 5.08 2.64 2.40
Gw11 10.0 0.21 1.58 0.81 0.00*
GW12 10.0 2.47 2.64 2.64 2.58
Gw13 10.0 0.11 1.94 2.84 1.56
GwW14 10.0 0.44 0.79 0.59 0.43
GW15 10.0 0.68 1.96 1.81 1.56
GW16 10.0 2.27 1.37 1.33 1.15
GwW17 10.0 0.12 1.53 1.43 1.20
GW18 10.0 1.40 1.52 1.48 1.15
GW19 10.0 0.86 1.44 1.19 0.92

NS GWMP 4 was noted to be has been decommissioned during the 2023 monitoring and could not be sampled.
1 During the November 2023 monitoring event, water was noted in the annulus?3 of monitoring location GW11.

A bar graph illustrating the groundwater depth at the North Runway between March to November 2023 is
detailed in Figure 4-22.

North Runway Groundwater Depth Profile
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Figure 4-22: North Runway Groundwater Depth Profile

23 Void space between the outer casing and the inner monitoring tube.
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Table 4-9 presents a summary of the groundwater monitoring results for the North Runway. This table has been
supplemented with data previously collected from other bodies.

ID No of samples Limiciﬁl(;lue MI;::::: el [T ey AveragstAuSrn ot20
(ng/1) AL (ng/1)
GWMP 4 8 <LOD 216.2 46.5
GWMP 5 15 1.02 187.4 30.9
GW11 11 810.7 4,111 1,573
GW12 11 42.1 90.2 63.8
GW13 11 <LOD 6.72 1.01
GwW14 11 100 6.04 1,712 526.8
GW15 11 <LOD 23.3 9.81
GW16 11 63.8 257.7 165.4
GW17 11 <LOD 71.1 17.9
GwW18 11 <LOD <LOD <LOD
GW19 11 <LOD 3.38 0.31

Note: All results are reported in ng/L. Results in Blue exceed the GAC ((Sum of 20 PFAS) Limit Valuel. Results in /talics exceed the
laboratory limit of detection (LOD?).

1 GAC (Sum of 20 PFAS) refers to the Drinking Water Limit of 100ng/L (refer to Section 4.2.2).

2 The Limit of Detection (LOD) for each Sum of 20 PFAS parameter ranges from 0.65 -2.0ng/| but may be higher if dilution is required by
laboratory.

With the exception of monitoring locations GW13, GW18 and GW19, Sum of 20 PFAS concentrations are
consistently above the laboratory limit of detection.

Sum of 20 PFAS concentrations detected at monitoring location GW13 was below the LOD on nine occasions
out of 11, GW18 was below the LOD during all monitoring events, and GW19 concentrations were below the
LOD on 10 out of 11 monitoring occasions.

Monitoring locations GW12, GW13, GW15, GW17, GW18 and GW19 recorded Sum of 20 PFAS groundwater
concentrations below the GAC on all monitoring events.

Average Sum of 20 PFAS groundwater concentrations were elevated above the GAC in 3 No. monitoring wells
(GW11, GW14 and GW16), refer to Table 4-9.

Monitoring location GW13, installed as a potential upgradient and background location reported minor
detections (6.72ng/| for Sum of 20 PFAS) in November 2023 for the first time. GW18 and GW19 are located to
the north of APEC 5. Detectable PFAS has not been reported in GW18. Only a minor detection in GW19 (3.38ng/I
for Sum of 20 PFAS) was reported for the first time in November 2023. GW15 (maximum 23.31ng/l), GW16
(maximum 257.7ng/l) and GW17 (maximum 71.14ng/| but occasionally below LOD) north of APEC 5 have all
reported detectable levels of Sum of 20 PFAS. The highest Sum of 20 PFAS concentrations in groundwater at
the North Runway is at monitoring location GW11, located beneath/within the residual PFAS present in
bedrock.
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The results indicate the highest residual concentrations (up to over 4,000 ng/l) of Sum of 20 PFAS remain within
the original source, i.e. within the APEC 5 boundary, with the plume primarily extending west to GW14 and
north to GW16. Maximum and average Sum of 20 PFAS concentrations reduce significantly over distances of
approximately 150m to GW14 (1,712; 526.8ng/|, respectively) and GW16 (257.7; 165.4ng/|, respectively).

GW14 is located immediately west of APEC 5, reported concentrations may be related to the historical use of
PFAS containing AFFF during firefighting training rather than plume migration since the construction of the
North Runway.

GW15 and GW17 located approximately 50-60m east and west of GW16, respectively report maximum and
average Sum of 20 PFAS concentrations which are between 72% and 94% lower than GW16.

The lateral extent of the plume indicates it largely confined to its source location, but additional site
investigations are required to confirm the plume boundary.

The reason for detection of PFAS in GW13 during the most recent monitoring event cannot be confirmed at this
time, but the detection is reported in very minor concentrations.

4.2.3.4 North Runway/ APEC 5 Trends

Trends of Sum of 20 PFAS concentrations across the monitoring programme are presented in Figure 4-23 to
Figure 4-33.

Based on the results to date, Sum of 20 PFAS concentrations appear to be overall steadily decreasing in
monitoring well locations GWMP 4, GWMP 5, GW12 and GW17 while concentrations appear relatively stable
in monitoring locations GW13, GW15 and GW19. An upward trend is noted on Sum of 20 PFAS concentrations
across the monitoring period in monitoring well location GW14, however this may be associated with higher
concentrations reported in August 2023 which have since reduced within historical ranges. Sum of 20 PFAS
groundwater concentrations appear to be slightly increasing in monitoring locations GW11 and GW16. Sum of
20 PFAS at monitoring location GW18 has not be detected above the LOD.
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Figure 4-24:

Sum of PFAS Concentrations at GWMP 5 (Below GAC)
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Figure 4-25:  Sum of PFAS Concentrations at GW11 (Above GAC)
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Figure 4-26:  Sum of PFAS Concentrations at GW12 (Below GAC)
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Figure 4-27:  Sum of PFAS Concentrations at GW13 (Below GAC) Figure 4-28:  Sum of PFAS Concentrations at GW14 (Above GAC)
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Figure 4-29:  Sum of PFAS Concentrations at GW15 (Below GAC) Figure 4-30:  Sum of PFAS Concentrations at GW16 (Above GAC)
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4.2.3.5 Castlemoate House (Historic Unregulated Waste Disposal Site)

9 No. groundwater monitoring boreholes were installed at Castlemoate House as part of a groundwater
investigation at the historic unregulated waste disposal site.

FT have completed up to 13 rounds of groundwater monitoring at seven of the nine monitoring boreholes. The
wells monitored were selected from the outer extent of the unregulated waste disposal site to determine if
PFAS was entering or exiting the site. During the first monitoring round, detectable Sum of 20 PFAS
concentrations were detected in BH5 and BH8D. As a result, additional monitoring locations were included in
the monitoring programme to identify the extent of PFAS at the site (Table 4-10).

The 7 No. groundwater monitoring wells are included in Table 4-8.
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1st znd 3rd 4th 5th 6th 7th 8th 9th 10th
Round

Round Round Round Round Round Round Round Round Round

11th
Round

12th
Round

13th
Round

12/11/21 | 12/11/21  09/02/22  16/03/22 | 21/04/22  24/05/22  24/06/22  20/09/22  15/11/22  14/02/23 | 31/05/23  16/08/23  22/11/23
BH1A NS NS N4 v v v v v v v v v v
BH5 v v v v v v v v v v v v v
BH6 v v v v v v v v v v v v v
BH7 v NS v v v v v v v v v v v
BH8D? v v v v v v v v v v v v v
BH8S! NS NS v v v v v v v v v v v
BH9 NS NS v v v v v v v v v v v

Note: A tick denotes a sample was collected. NS denotes no samples were collected. Following the detection of PFAS during the 1st round of monitoring, additional monitoring wells (BH1, BH8S
and BH9) were added by FT to the monitoring programme.
1BH8 is a dual installation borehole installed in January 2018 with a shallow and deep pipe. Although BH8D is a deep well, the installation is in overburden.

P21-195

www.fehilytimoney.ie

Page 65 of 121


http://www.fehilytimoney.ie/

CLIENT: daa
PROJECT NAME: 2021 - 2023 Environmental Monitoring Report | .

The depths to water were recorded at all 7 No. monitoring wells within the Castlemoate House area on five
occasions (Table 4-11):

Table 4-11: Castlemoate House Groundwater Dip Levels (March 2022 — November 2023)

Total
Monitoring Well
Location Depth

(m) 16/03/22 | 20/04/22 23/05/22 20/09/22 15/11/22 14/02/2331/05/2316/08/2324/11/23

DTW (m BGL)

BH1A 3.01 1.20 1.17 151 2.21 0.83 1.13 1.22 0.97 0.51
BH5 12.21| 5.74 5.55 5.91 6.82 5.88 4.04 5.13 4.8 3.96
BH6 6.17 1.22 1.52 1.66 2.60 1.26 1.43 1.52 1.46 1.14
BH7 14.03| 2.02 2.07 2.16 2.29 1.86 1.92 1.96 1.64 1.59
BH8D! |15.02| 0.93 1.64 191 2.80 1.33 1.26 1.30 1.79 2.50
BH8S! | 3.52 0.96 1.61 1.89 2.79 1.32 1.29 131 1.30 241
BHS 20.00| 9.88 9.77 9.98 10.29 9.69 9.70 9.96 10.36 9.39

1 BH8 is a dual installation borehole installed in January 2018 with a shallow and deep pipe

Groundwater depths at Castlemoate House are shown in Figure 4-34. Groundwater levels did not vary
significantly across the monitoring period. A difference in overburden and bedrock levels is noted, with bedrock
levels deeper than overburden levels.

Castlemoate House Groundwater Depth Profile

BH1A BH BH7 BH8S BH8D BH9

5 BH6
0 ||| l|||| | | [T
| ||||HIHH|‘ T
5

=
o

=
(6]

Meter Below Ground Level (bgl)

25
H Borehole Dip H Well Depth
(mbtoc) (mbtoci)

Figure 4-34:  Castlemoate House Groundwater Level Depth Profile

A summary of results is presented in Table 4-12:
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No. of GAC Limit Value Min Max Average Sum of 20

Samples Sum of 20 PFAS Sum of 20 PFAS PFAS
BH1A 22 <LOD 642 36.4
BH5 24 <LOD 23.1 3.54
BH6 24 <LOD 67.0 5.15
BH7 23 100 <LOD 346.7 56.16
BH8D 24 <LOD 43.39 9.80
BH8S 22 <LOD 39.01 9.32
BH9 22 <LOD <LOD <LOD

Note: All results are reported in ng/L. Results in Blue exceed the GAC (Sum of 20 PFAS) Limit Value® Results in /talics exceed the LOD2.

L GAC (Sum of 20 PFAS) refers to the Drinking Water Limit of 100ng/L (refer to Section 4.2.2).

2The Limit of Detection (LOD) for each Sum of 20 PFAS parameter ranges from 0.65 -2.0ng/l but may be higher if dilution is required by
laboratory.

During the monitoring period, 111 of 161 samples (69%) of samples were below the LOD. Only monitoring
locations BH1A and BH7 reported results above the GAC, BH1A in September 2022 (642ng/l) and BH7 in May,
August and November 2023 (maximum 347ng/l). There was no exceedance of the GAC (Sum of 20 PFAS) at any
of the remaining monitoring wells located at Castlemoate House.

No Sum of 20 PFAS groundwater concentrations were detected at monitoring location BH9 during the reporting
period. Sum of 20 PFAS groundwater concentrations were not detected at all other monitoring locations in
more than 50% of the samples.

The average Sum of 20 PFAS groundwater concentrations in all monitoring locations were below the GAC
ranging from below the laboratory LOD (0.65ng/l) to 56.2ng/I.

Based on the historic unregulated waste disposal which took place within Castlemoate House, it is considered
that the presence of PFAS is likely associated with the deposition of waste materials. Concentrations of PFAS
are considered to be very low in all monitoring locations for the majority of the monitoring events.

4.2.3.6 Castlemoate House (Historic Unregulated Waste Disposal Site) Trends

Trends of Sum of 20 PFAS concentrations across the monitoring period are presented in Figure 4-35 to Figure
4-41.

With the exception of one monitoring location (BH7), Sum of 20 PFAS groundwater concentration trends were
detected at low levels and below GAC. Monitoring locations BH1A, BH5, BH6, BH8S and BH8D show a noticeable
variations and fluctuations in Sum of 20 PFAS concentrations from below LOD to their maximum reported
concentrations.

BH7, located to the northwest corner of the Castlemoate House site, shows an increasing trend in Sum of 20
PFAS concentrations. The reason for this increasing trend cannot be confirmed at this time, however average
Sum of 20 PFAS concentrations are below the 100ng/l GAC at 56.2ng/I.

As outlined previously, these observations are likely associated with the deposition of waste materials.
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4.2.3.7 Water Supply Well and Private Offsite Reservoir

1 No. private reservoir and 1 No. water supply well are used for the abstraction of groundwater, these locations
were included as part of the groundwater monitoring programme between August 2021 and November 2023.
The results of the monitoring programme have been shared with the owners. The locations are shown in Table
4-13.
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Note: A tick denotes a sample was collected. NS denotes no samples were collected. GW samples not collected during the 1st and 2nd round of monitoring was due to no detections. Sampling
was subsequently reinstated.
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A summary of results is presented in Table 4-14:

Min Max Average Sum of
No. of GAC Limit Value 20 PFAS
Samples (ng/L) Sum of 20 PFAS Sum of 20 PFAS
(ng/L) (ng/L) (ng/L)
Gardeners Well 21 <LOD 3.33 0.32
100
Offsite Reservoir 18 <LOD 2.47 0.303

Note: All results are reported in ng/L. Results in Italics exceed the LOD?™.
1 The Limit of Detection (LOD) for each Sum of 20 PFAS parameter ranges from 0.65 -2.0ng/I but may be higher if dilution is required by
laboratory.

Sum of 20 PFAS concentrations in the private Offsite Reservoir has been noted at concentrations above and
below the laboratory limit of detection over the course of the reporting period, with no apparent discernible
trends. The maximum Sum of 20 PFAS concentration of 2.47ng/| is below the GAC (100ng/I).

Sum of 20 PFAS concentrations in Gardener's Well were below the laboratory limit of detection during the

monitoring programme in 2022, the first (and only) detection was in August 2023 (3.33ng/l) but was below the
GAC.

4.2.3.8 Water Supply Well and Private Offsite Reservoir Trends

Trends of Sum of 20 PFAS concentrations across the monitoring period are presented in Figure 4-42 and Figure
4-43,

Sum of 20 PFAS concentrations in the private Offsite Reservoir has been noted at concentrations above and
below the laboratory limit of detection over the course of the reporting period, with no apparent discernible
trends (Figure 4-42).

Sum of 20 PFAS concentrations in Gardener's Well were below the laboratory limit of detection during the
monitoring programme in 2022, the first (and only) detection was in August 2023 (Figure 4-43).
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4.3 Surface Water Monitoring

24 No. landside and 17 No. airside surface water locations were included as part of the surface water monitoring
programme conducted between June 2021 and November 2023. 4 No. airside monitoring locations (MH1-MH4)
were sampled between June and October 2021. Between November 2021 and November 2023, landside
surface water monitoring was undertaken. The landside locations are all situated downstream of the boundary
of the airport and in all orientations (i.e., north, east, south, west) surrounding the airport. From February 2022,
monitoring of airside surface water locations has been undertaken with additional locations included in 2023.
The monitoring locations are in Figure 4-4.

In 2021, a CCTV survey of the storm and foul sewer lines at Hangar 2 and Hangar 3 at the North Apron was
carried out. The survey identified ingress of groundwater flow through pipe defects and unsealed joints which
was identified as a potential source for PFAS discharge into surface water. The CCTV survey was carried out
during the manhole monitoring period (June — October 2021). Groundwater PFAS sources which have the
potential to enter the storm and foul sewer lines is discussed in Section 4.2.3.

The surface water drainage system for the airport is connected by a series of manholes and discharges via oil
interceptors to surface water at various outfall points around the perimeter of the site. As the manhole locations
in the area of the North Apron discharge to a surface water location, these were included as part of the surface
water monitoring.

The surface water sampling locations and associated surface water catchment areas are outlined in Table 4-15:

Airside/ Landside

Surface Water

ST SO Lo g Catchment Location
SL1 (also
Iknown as Barberstown 08 Ward_030
Proposed
SWML 8')
SL2 Sluice Mayne_010
SL3 Cuckoo Stream Mayne_010
SL4 (also
known as Ward_030 Ward_030
'SWML 2')
SL5 Ward_030 Ward_030 .
Landside
SL6 Sluice Mayne_010
SL7 Cuckoo Stream Mayne_010
SL8 Santry Mayne_010
SL9 Westereave Ward_030
SL10 Sandyhill 08 Ward_030
SL11 Mayne 09 Mayne_010
SL12 Ward Ward_030
SL13 Cuckoo Stream Mayne_010
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Surface Water | Airside/ Landside

Surface Water Body Catchment Location

SL14 Santry Mayne_010
SL15 Mayne 09 Mayne_010
C1 Drainage Channel Sluice_010
C-2A Manhole Mayne_010
C-2B Manhole Mayne_010
Kealy’s Stream | Drainage Channel Sluice_010
M5 Drainage Channel Mayne_010

S1 Drainage Channel Santry_010

S3 Santry Santry_010
WAD Stream Drainage Channel Sluice_010
M1 Manhole Mayne_010

P2 Manhole Ward_030

P3 Manhole Ward_030

P4 Headwall Sluice_010

P7 Manhole Ward_030

P8 Manhole Ward_030

R1 Headwall Sluice_010

R2 Headwall Sluice_010
SWML3 Unnamed Sluice_010

SWML4 Unnamed Sluice_010 Airside

SWML5(A) Sluice Sluice_010
SWML5(B) Drainage Channel Mayne_010
SWML7a Unnamed Ward_030
SWML7b Huntsdown 08 Ward_030
MH1 Mayne_010
MH2 Onsite Manholes for Mayne_010
MH3 Drainage Channel Mayne_010
MH4 Mayne_010
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4.3.1 Sampling Methodology

The sampling methodology is provided in Appendix 2. A summary is provided below.

Dedicated bottleware supplied by the laboratory was used for the surface water samples. The monitoring
methodology entailed the following:

e  Asurface water grab sampler was used to acquire samples safely from the surface water monitoring
locations.

e To ensure quality control, all samples were stored and shipped in cooler boxes (<42C). All samples
were accompanied by a chain-of-custody form on-site for same day delivery to laboratory. The
procedure was repeated at all surface water monitoring locations, using new sampling containers.

e Duplicate samples were collected at each monitoring locations as part of the quality control
procedures.

All groundwater samples collected as part of the monitoring programme were submitted to ALS, an ISO
17025:2017 approved laboratory. Samples were submitted via courier under Chain of Custody procedures and
analysed for:

e  PFAS under ALS Method No. TM434

Summary tables with surface water results are presented in Section 4.3.3 with the tabulated laboratory data
available in Appendix 5.

The Laboratory Certificates for each round of monitoring are available in Appendix 6.

4.3.2 Surface Water Generic Assessment Criteria (GAC)

The Water Framework Directive (WFD) (Directive 2000/60/EC) as amended by Directive 2013/39/EC and the
European Union Environmental Objectives (Surface Waters) Regulations (S.l. No. 77, as amended) include limits
for PFOS in surface water.

PFOS is one type of PFAS. PFOS is currently the only regulated PFAS in surface water in Ireland.

The limits referred to as Environmental Quality Standards (EQS) are set for water to meet a ‘Good’ status under
the WFD. In this report, the surface water EQS is used as the GAC:

e 0.65ng/L PFOS Annual Average (AA)
e 36,000ng/L PFOS MAC (maximum admissible concentration)

The Annual Average is the maximum average concentration of PFOS at a surface water sampling location across
a period of one year. The MAC is the maximum concentration for any single measurement reported at a surface
water sampling location.

Further information is provided in Section 1.2.4.2.
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4.3.3 Results

24 No. landside and 17 No. airside surface water locations were included as part of the surface water monitoring
programme conducted between June 2021 and November 2023.

Landside surface water monitoring locations situated up and down gradient of the airport campus were

selected to determine the impact historical activities at the site are having on the surrounding environs of the
airport.
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Tables of all results are in Appendix 5 and laboratory certificates are in Appendix 6.

4.3.3.1 Landside Surface Water Monitoring

A breakdown of landside surface water monitoring completed during the monitoring period are outlined in Table 4-16:

1t Round 2" Round 3" Round 4 Round 5% Round 6 Round 7' Round 8! Round 9' Round 10 Round 11 Round 12t Round 13" Round

15/11/21 09/02/22 14/03/22 19/04/22 26/05/22 21/06/22 19/09/22 16/11/22 14/12/22 13/02/23  29/05/23 /]6‘;-/1263 /?I.](.)-/2223
S v v v v v v v v NS v v v v
5L2 v v vz vz v v v v NS v vz v v
SL3 v v v v v v v v NS v vz v v
sL4 v v vz vz v v v v NS v vz v v
SLS NS v v v v v v v NS v v v v
sL6 NS v v v v v v v NS v v v v
sL7 NS v v vz vz v v v NS v vz v v
sL8 NS v v v v v v v NS v v v v
sL9 NS v v vz vz v v v NS v vz v v
SL10 NS v v v v v v v NS v v v v
sL11 NS v v vz vz v v v NS v vz v v
SL12 NS NS v v v v v v v v v v v
SL13 NS NS v v v v v v NS v v v v
sL14 NS NS v v vz v v v NS v vz v v
SL15 NS NS v v v v v v NS v v v v
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1t Round 2" Round 3" Round 4% Round 5% Round 6 Round 7' Round 8! Round 9' Round 10! Round 11 Round 12t Round 13" Round

14-16 21-22

15/11/21  09/02/22  14/03/22  19/04/22  26/05/22  21/06/22  19/09/22 16/11/22  14/12/22  13/02/23 @ 29/05/23 /08/23 /10/23

c1 NS NS NS NS NS NS NS NS NS NS NS Y4 J
C-2A NS NS NS NS NS NS NS NS NS NS NS Y4 J
C-2B NS NS NS NS NS NS NS NS NS NS NS v N

Kealy’s NS NS NS NS NS NS NS NS NS NS NS v N
Stream

M5 NS NS NS NS NS NS NS NS NS NS NS v N

S NS NS NS NS NS NS NS NS NS NS NS Y4 J

S3 NS NS NS NS NS NS NS NS NS NS NS Y4 J

WAD Stream NS NS NS NS NS NS NS NS NS NS NS v N

M1 NS NS NS NS NS NS NS NS NS NS NS NS N

Note: A tick denotes a sample was collected. NS denotes no samples were collected. Following the detection of PFOS during the 15t round of monitoring, additional monitoring locations (SL5 —
SL15) were added by FT to the monitoring programme over rounds 2 and 3. Additional monthly monitoring was completed in SL12 in December 2022. Additional representative monitoring
locations were included in 2023 on the recommendation of daa.
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A summary of results is presented in Table 4-17. This summary is supported by previous monitoring completed
at SL4 for PFAS by a contractor as part of ongoing works at the North Runway.

sg;'pT:s GAC t:;‘}i;’a'“e Min PFOS (ng/L)  Max PFOS (ng/L) A"e'(rra‘i‘/*L';Fos

SL1 24 0.67 9.58 1.66
SL2 24 2.01 25.20 12.19
SL3 24 3.83 50.60 13.67
SL4 59 0.74 17.50 3.78
SL5 22 0.68 3.26 1.34
SL6 22 3.24 12.40 8.07
SL7 22 4.15 23.70 11.06
SL8 22 0.69 1.99 1.42
SL9 22 0.66 2.51 1.05
SL10 22 0.66 3.45 1.47
SL11 22 1.00 7.26 3.52
SL12 21 0.65 (Annual 0.69 22.50 4.97
SL13 19 Average) 1.41 23.10 8.56
SL14 19 0.67 13.20 2.32
SL15 20 0.83 5.41 2.12
c1 4 1.70 1.74 1.72
C-2A 4 0.99 0.99 0.99
C-2B 4 2.37 2.57 2.47
Kealy’s Stream 4 15.10 28.60 22.08
M5 4 0.88 1.37 1.13
S1 4 <LOD <LOD <LOD
S3 4 <LOD <LOD <LOD
WAD Stream 4 0.80 2.84 1.90
M1 2 <LOD <LOD <LOD

Note: All results are reported in ng/L. Results in Blue exceed the GAC (PFOS) Limit Valuel. Results in Italics exceed the LOD2.

1 GAC (PFOS) refers to the AA EQS Limit Value of 0.65ng/L is based on the annual average PFOS detected at a given location (refer to
Section 1.2.4.2).

2 The Limit of Detection (LOD) for each Sum of 20 PFAS parameter ranges from 0.65 - 2.0 but may be higher if dilution is required by
laboratory. Dilution may be necessary if there are high suspended solids present in the sample.

With the exception of S1, S3 and M1, PFOS was detected in each surface water monitoring location on at least
two occasions during the reporting period. The average PFOS concentrations in each surface water monitoring
location were elevated above the 0.65ng/l AA GAC, with exception of S1, S3 and M1.
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PFOS concentrations in surface water monitoring locations SL3, SL4, SL6, SL7, SL11, SL13 — SL15 were
consistently above the GAC. All surface water monitoring results reported over the monitoring period were
below the 36,000ng/| PFOS MAC defined in the Surface Water Regulations.

The highest average PFOS concentrations in surface waters are located to the east of the airport in the Sluice
(SLO2, SL06), Cuckoo Stream (SLO3, SLO7 and SL13) and Kealy’s Stream. Average PFOS concentrations at these
locations range from 8.1ng/l to 22.1ng/Il. The highest PFOS concentration was detected on the Cuckoo Stream
at 50.6ng/l (May 2023). Surface water in the vicinity of the North Apron which includes MH1 — MH4 and
SWML5(B) is directed to the Sluice upstream of SL02 and SLO6. New drainage constructed beneath the North
Runway and APEC 5 (where residual PFAS is confirmed) also discharges to the Sluice upstream of SL02 and SLO6.
Monitoring results indicate the area drained by the North Apron has higher PFOS surface water concentrations
than that at APEC 5 (outfall at P4). FT do not possess other information to confirm if there are other drains
within the curtilage of Dublin Airport which discharge to the Sluice.

In the Sluice, maximum PFOS concentrations in downstream monitoring location SLO6 are approximately half
of upstream monitoring location SLO2. This indicates PFOS concentrations are being diluted in the Sluice. In the
Cuckoo Stream, PFOS concentrations in surface water generally decrease downstream as dilution occurs, but
not to a significant extent.

Tributaries of the River Ward generally contain low levels of PFOS concentrations but are elevated above the
0.65ng/l AA GAC. During the monitoring period, PFOS concentrations ranged from below the limit of detection
(LOD) (0.65ng/1) to 9.6ng/I.

PFOS concentrations in surface water monitoring location SL11 and SL15 on the Mayne may be from an external
source to the airport. Concentrations of PFOS in monitoring location M5 (August 2023: 1.37ng/l; November
2023: <0.65ng/l), located adjacent to the airport boundary are lower than concentrations reported in
downstream monitoring location S11 (August 2023: 2.2ng/l; November 2023: 0.996ng/l). This indicates other
sources of PFOS to this surface water downstream of the airport. Similar observations are evident in the Santry,
where PFOS concentrations were equal or lower in the upstream sampling location S3 (<0.65ng/l in August and
November 2023) adjacent to the airport, than downstream monitoring locations SL8 (August 2023: 1.99ng/I;
November 2023: <0.65ng/l) and SL14 (August 2023: <0.65ng/l; November 2023: 0.79ng/I.

4.3.3.2 Landside Surface Water Trends
Trends of PFOS concentrations across the monitoring period are presented in Figure 4-44 to Figure 4-58.

SL1, SL3 and SL5 demonstrated an overall slight upward trend. All other surface water monitoring locations
indicated stable or downward trends, or no overall discernible trends.

Similar results of PFOS were recorded at monitoring locations SLO3 (upstream) and SLO7 (downstream) which
are both located on the Cuckoo Stream.
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PFOS Concentrations at SL1 (Above GAC)

Figure 4-44
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PFOS Concentrations at SL3 (Above GAC)

Figure 4-46
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PFOS Concentrations at SL5 (Above GAC)
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PFOS Concentrations at SL7 (Above GAC)

Figure 4-50:
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PFOS Concentrations at SL9 (Below GAC)

Figure 4-52:
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PFOS Concentrations at SL11 (Above GAC)

Figure 4-54:
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PFOS Concentrations at SL13 (Above GAC)

Figure 4-56:
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4.3.3.3 Airside Surface Water

A breakdown of airside surface water monitoring completed during the reporting period are outlined in Table 4-18:

15t Round 2" Round 3"Round | 4" Round 5% Round 6% Round | 7t Round | 8% Round @ 9" Round 10*Round 11 Round

15/02/22 15/03/22 20/04/22 24/05/22 21/06/22 20/09/22 | 15/11/22 22/03/23 30/05/23 16/08/23  22/10/23

P2 NS NS NS NS NS NS NS v v v v
P3 NS NS NS NS NS NS NS v v v v
P4 NS NS NS NS NS NS NS NS NS v v
P7 NS NS NS NS NS NS NS v v v v
P8 NS NS NS NS NS NS NS v v v v
R1 NS NS NS NS NS NS NS v v v v
R2 NS NS NS NS NS NS NS v v v v
SWML3 NS NS NS NS NS NS NS v v v v
SWML4 NS NS NS NS NS NS NS v v v v
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A summary of results is presented in Table 4-19. This summary is supported by previous monitoring completed
for PFAS at all airside locations by a contractor as part of ongoing works at the North Runway.

PFOS concentrations were detected during each monitoring event in the majority of monitoring locations.
Concentrations were above the 0.65ng/l AA GAC but below the 36,000ng/I PFOS MAC defined in the Surface
Water Regulations. The highest PFOS concentrations were recorded in SWML5(B) (1,430ng/l in March 2022).
PFOS concentrations are elevated above the 0.65ng/l AA GAC in manholes MH1 — MH4 (Section 4.3.3.5)
upstream of SWML5(B).

SN:r.anes Min PFOS (ng/L) Max PFOS (ng/L)  Average PFOS
P2 48 1.04 13.60 3.66
P3 47 0.96 9.37 2.86
P4 36 2.25 28.20 7.42
P7 46 0.77 10.30 3.08
P8 45 1.07 15.40 5.56
R1 39 0.72 8.95 4.65
R2 39 1.63 82.90 25.50
SWML3 35 2.17 34.20 12.03
SWML4 62 2.40 138.00 17.03
SWML5a 32 4.95 85.20 28.15
SWML5b 45 5.46 1,430 232.8
SWML7a 48 0.78 7.22 3.25
SWML7b 42 0.71 18.00 3.63

Note: All results are reported in ng/L. Results in Blue exceed the GAC (PFOS) Limit Valuel. Results in Italics exceed the LOD2.

1 GAC (PFOS) refers to the AA EQS Limit Value of 0.65ng/L is based on the annual average PFOS detected at a given location (refer to
Section 1.2.4.2).

2The Limit of Detection (LOD) for PFOS is 0.65ng/| but may be higher if dilution is required by laboratory.

4.3.3.4 Airside Surface Water Trends

The PFOS concentrations across the monitoring period are presented in Figure 4-59 to Figure 4-71.

Based on the results to date, PFOS concentrations appear to be overall steadily decreasing in monitoring
locations P4, P8, R2, SWML3, SWML4, SWML5a, SWML7b while concentrations appear relatively stable in

monitoring locations P2, P3, P7, R1, SWML5b, SWML7a. No increase is noted on PFOS concentrations across
the monitoring period in all monitoring locations.

P21-195 www.fehilytimoney.ie Page 92 of 121



daa

CLIENT:

-
£
o
Q
Q

o
oo

£
S
o

=
c
o
=
©

S
c
o
£
c
o

=
S
c

[re}

o0

I

o

I

'

-

o

[=]

~

PROJECT NAME:

Total PFOS Trends - P2

30

25

o n o
~ — —

(1/8UL) uonesnuaduo) SO4d B0l

L

€2/11/2C
€2/80/S1T
€2/50/0€
€2/€0/1¢
12/T1/€0
12/11/21
12/01/81
12/01/10
12/60/L1T
12/80/L¢
12/80/€1T
12/L0/0€
12/L0/S0
12/90/81
12/90/80
12/50/1¢
12/S0/L0
12/v0/vT
12/v0/60
12/€0/st
12/€0/v0
12/20/81
12/20/11

12/10/9¢

Linear (Total PFOS)

PFOS GAC

[ Total PFOS

FOS Concentrations at P2 (Above GAC)

Figure 4-59

Total PFOS Trends - P3

30

25

o wn o wn o
~ — —

(1/8U) uonesuadU0) SO4d [eI0L

€z7/11/ee
€z/11/te
€2/80/ST
€2/80/ST
€2/50/0€
€2/50/0€
€2/€0/1¢
€2/€0/1¢
1z/TT/0T
12/T1/€0
1Z/11/ee
1Z/11/TT
17/11/€0
12/01/81T
12/01/L0
12/01/10
12/60/v¢C
12/60/L1T
12/60/0T
12/80/L1T
12/80/0¢
12/80/€T
12/80/90
1¢/L0/0€
12/L0/€T
12/L0/S0
12/90/vT
12/90/81
12/90/1T
12/90/80
12/50/L¢
12/50/1¢
12/S0/v1T
12/50/L0
12/%0/6¢
12/%0/vT
12/%0/91
12/%0/60
12/%0/10
12/€0/5¢
12/€0/TT
12/€0/¥0
12/20/8¢
12/20/81T
12/z0/TT
12/20/50
12/10/92

Linear (Total PFOS)

PFOS GAC

[ Total PFOS

PFOS Concentrations at P3 (Above GAC)

Figure 4-60

Page 93 of 121

www.fehilytimoney.ie

P21-195



i A
€z/11/te = €7/80/ST
€2/80/91 €2/80/ST
€2/80/91 €2/50/0€
17/e1/01 €2/50/0€
f €7/€0/1C
12/21/€0 I €7/€0/1¢
12/11/2¢ —_ ws 12/2T/0T
2T/ M = T12/2T/€0
12/11/€0 o wf TT/T1/22
@ ) e TT/TT/CT
re/or/st @ 3 e T2/TT/€0
1z/or/Lo 0 12/01/81T
ot 2 < HN“S“B
= < wfmsis TZ/0T/T0
12/60/v¢ g m... sl 12/60/72
<« Te/60/0T © ~ 12/60/L1
o Te/80/LT 2 ’ T2/60/0T
1
2] T¢/80/€T o 3 T2/80/Lt
2 12/80/90 ® s Te/g0/0z
[} 2 = o 12/80/¢€T
= te/Lofos O = (= 12/80/90
g te/cofer 2 ] 8 12/10/08
e e 12/L0/50 5 . e HNMN“M
] - 12/90/v¢ o = T
< J& »n 8 == 12/90/81
_u. _m 12/90/81 mru _m == T2/90/1T
£ 12/90/11 m o =l 12/90/80
2 12/90/80 < te/so/te
g g = TZ/s0/1e
S 17/s0/tc 2 o = TT/S0/VT
5 T2/s0/v1 — © 12/50/20
g 12/50/20 M e T2/90/67
£ - o= T2/¥0/¥¢C
s Te/vo/6c > 4 T2/v0/9T
= (1]
s Te/vo/ve T s T2/v0/60
.,u 1¢/¥0/91 1¢/¥0/10
S 12/¥0/60 = 12/€0/5C
q T2/v0/T0 Tz/€o0/ct
- 12/€0/v0
L Te/eo/st 12/20/87
° o 1z/€0/T1 g T2/20/81
12/€0/%0 un HN\S“NH
i = T¢/20/s0
m Te/eofse .ﬁ. 12/10/92
e 8 8 ] 4 2 » ° S w o »w g w o
S
M m (1/8U) uonenuadU0) SO4d [e10L (1/8b) uonenuasuo) SO4d [e10L

Page 94 of 121

www.fehilytimoney.ie

Linear (Total PFOS)

PFOS GAC

PFOS Concentrations at P7 (Below GAC)

[ Total PFOS

Figure 4-62

P21-195




daa

CLIENT.

-
A
o
-
[

o«
oo

£
S
S

=
=
S
=
©

I
<
(]
£
f=
S

£
>
[=

w

o0

o

o

N

)

-

o

o

N

PROJECT NAME:

Total PFOS Trends - P8

o
o

wn o wn o wn
2 2 1 1

(7/8U) uonesyusduo) SO4d |e1oL

€7/11/2¢
€7/11/T¢
€2/80/ST
€7/80/S1T
€2/50/0€
€2/50/0¢
€2/€0/1¢
€2/€0/1¢
1Z/T1/01
12/21/€0
12/11/tC
127/11/TT
12/11/€0
12/01/81
12/01/L0
12/01/10
12/60/¥¢
12/60/0T
12/80/L¢
12/80/0¢
12/80/€T
12/80/90
12/L0/0€
12/10/5T
12/90/v¢C
12/90/81
12/90/11T
12/90/80
12/50/L¢T
12/50/1¢
12/50/vT
12/50/L0
12/v0/6¢
12/%0/¥¢
12/%0/91
12/%0/60
12/%0/10
12/€0/S¢C
1zZ/€0/TT
12/€0/%0
12/20/8¢
12/20/81
1z/20/Tt
12/20/50
12/10/9¢

Linear (Total PFOS)

PFOS GAC

[ Total PFOS

PFOS Concentrations at P8 (Below GAC)

Figure 4-63

Total PFOS Trends - R1

30

25

o n o n
~ — —

(7/8U) uonesuadu0) SO4d |eI0L

€e/11/e
€¢/11/Te
€2/80/91
€2/80/91
€2/50/0€
€2/50/0€
€2/€0/te
€2/€0/te
12/T1/0T
1Z/Tt/€0
1Z/11/TT
1Z/11/T
1Z/11/€0
12/01/81
12/01/L0
12/60/0T
12/80/L2
12/80/€1
12/80/90
12/L0/0€
1Z/L0/€T
12/L0/S0
12/90/v¢
12/90/81
12/90/11T
12/90/80
1z/s0/L¢T
12/50/1¢
12/50/vT
12/50/L0
12/v0/6C
12/%0/vC
12/v0/91
12/%0/60
12/%0/10
12/€0/SC
1z/€0/Tt
12/€0/v0
12/20/8¢

Linear (Total PFOS)

PFOS GAC

[ Total PFOS

PFOS Concentrations at R1 (Above GAC)

Figure 4-64

Page 95 of 121

imoney.ie

www.fehilyt

-195

P21



daa

CLIENT:

-
A
o
-
[

o«
oo

£
S
S

=
=
S
=
©

I
<
(]
£
f=
S

£
s
[=

w

o0

o

o

N

)

-

o

o

N

PROJECT NAME:

Total PFOS Trends - R2

o
(o))

o
o0

AR IINJf TiTees

o o o o o o o
~N ©oon S M N

(1/3U) uones3uadu0) SO4d |e30L

0

€7/11/2¢
€z/11/Te
€2/80/91
€2/80/91
€2/50/0€
€2/50/0€
€z/g0/te
€z/€0/te
12/21/01
127/Tt/€0
17/11/TC
127/11/Tt
12/11/€0
12/01/81
12/60/L1T
12/60/01T
12/80/L¢
12/80/0¢
12/80/€T
12/80/90
12/10/0€
12/L0/€T
12/10/S0
12/90/¥¢
12/90/81
12/90/T1T
12/90/80
12/50/L¢
12/50/1¢
12/50/vT
12/50/L0
12/%0/61
12/%0/¥¢
12/v0/91
12/v0/60
12/v0/T0
12/€0/S¢
17/€0/TT
12/€0/¥0

Linear (Total PFOS)

PFOS GAC

[ Total PFOS

PFOS Concentrations at R2 (Above GAC)

Figure 4-65

Total PFOS Trends - SWML 3

o
<

wn o wn o wn o wn
o0 o0 o o~ — —

(1/8U) uonesnuaduo) SO4d |e1oL

o

€7/11/tT
€2/11/22
€2/80/91
€2/80/91
€2/50/0€
€2/50/0€
€2/€0/tt
€2/€0/tt
1¢/tt/oT
12/T1/€0
12/11/22
12/11/21
12/T1/€0
12/80/€T
12/80/90
12¢/L0/0€
12/L0/S0
12/90/v¢
12/90/81
12/90/11T
12/90/80
12/S0/L¢
12/50/1¢
12/S0/v1
12/S0/L0
12/v0/6¢
12/v0/vT
12/v0/91
12/¥0/60
12/¥0/10
12/€0/5¢
12/€0/TT
12/€0/v0
12/20/8¢
0z/11/€0

Linear (Total PFOS)

PFOS GAC

[ Total PFOS

PFOS Concentrations at SWML3 (Above GAC)

Figure 4-66

Total PFOS Trends - SWML 4

160
140

€2/11/2C
€2/80/91
€7/50/0€
€z/€0/ze
12/T1/€0
12/11/TT
12/01/81T
12/60/LT
12/80/LT
12/80/€T
12/L0/0€
12/L0/S0
12/90/81T
12/90/80
12/50/12
12/S0/L0
12/v0/vT
12/¥0/60
17/€0/TT
12/20/8¢
12/20/TT

12/10/9C
12/10/1T
0z/ot/te
0z/01/80
0z/60/€T
02/60/10
0z02/80/%1
02/L0/8t

0¢/L0/0T
0z/90/0€
o o o
[a\]

o

o o
0 O

40

o
o~
—

100

(7/8U) uonesuadu0) SO4d |BI0L

Linear (Total PFOS)

PFOS GAC

[ Total PFOS

PFOS Concentrations at SWML4 (Above GAC)

Figure 4-67

Page 96 of 121

imoney.ie

www.fehilyt

P21-195



(@

Total PFOS Trends - SWML 5a

2021 - 2023 Environmental Monitoring Report

daa

PROJECT NAME:

CLIENT:

o o o o o o
~ o n < o N

(1/8U) uones3uadu0) SO4d [e30L

€2/11/2C
€2/11/2C
€2/80/91
€7/80/91
€z/€0/ze
€z/€0/ce
12/90/v¢C
12/90/81
12/90/T1T
12/90/80
12/s0/Lt
12/50/TCT
12/50/v1T
12/50/L0
12/v0/6T
12/v0/60
12/€0/SC
12/20/8¢
12/20/81
12/20/TT
12/20/50
12/10/9¢
12/10/1¢
12/10/1T
0z/t1/€0
0z/11/€0
02/60/LT
02/80/81T
02/80/vT
02/£0/91T
0Z/£0/0T
02/90/0¢€

Linear (Total PFOS)

PFOS GAC

PFOS Concentrations at SWML5a (Above GAC)
Total PFOS Trends - SWML 5b

[ Total PFOS

Figure 4-68

1600

o o o o o
o o o o o
o~ o 0 ©o <
— —

(71/3U) uonesiusduo) SO4d |ero0L

1400

200

€27/11/ee
€7/11/22
€2/80/91
€2/80/91
€2/50/0€
£2/50/0€
€2/€0/tt
€7/€0/tt
Ce/T/stT
ce/T/stT
22/60/0¢
72/60/0¢
22/90/1¢
2z/90/1¢
2e/s0/ve
ce/so/ve
Tz/v0/0t
2e/¥0/0t
2z/€0/stT
Te/€0/ST
ze/eo/st
ze/eo/st
12/90/v¢C
12/90/81T
12/90/T1T
12/90/80
12/L0/LT
12/10/1¢
12/S0/vT
12/50/L0
12/%0/6¢
12/%0/60
12/€0/s¢C
12/20/8¢
12/20/50
12/10/92
12/10/1¢
12/10/11T
oz/zi/€0
02/60/LT
02/80/81T
02/80/v1T
0¢/L0/91
0z/£0/0T
02/90/0€

Page 97 of 121

imoney.ie

www.fehilyt

Linear (Total PFOS)

PFOS GAC

PFOS Concentrations at SWML5b (Below GAC)

[ Total PFOS

Figure 4-69

P21-195



(@

daa

CLIENT:

2021 - 2023 Environmental Monitoring Report

PROJECT NAME:

Total PFOS Trends - SWML 7a

o
o

wn
o~

o
o~

wn
—

o
—

wn o

(7/8U) uonesusduo) SO4d [e10L

€2/11/2C
€7/80/91
€2/50/0€
€z/€0/ce
12/21/€0
17/11/21

12/60/01T

—
~
~
Q
o
=
o
o

Linear (Total PFOS)

12/£0/50

12/90/81

E\mo\wom
(U]
12/50/1238
w
a

12/50/L0

12/%0/¥¢C
12/¥0/60
17/€0/TT

12/20/8¢

[ Total PFOS

12/20/ST
12/10/9¢
0z/0T/ST
0z/60/€t
02/60/11
07/80/81

0¢/80/L0

PFOS Concentrations at SWML7a (Below GAC)

Figure 4-70

Total PFOS Trends - SWML 7b

30

25

o N o [Te)
~ — —

(1/3U) uonesyuaUO) SO4d [eoL

€z/11/Tt
€7/11/T¢
€2/80/91
€2/80/91
€2/50/0€
€2/50/0€
€z/€0/te
€z/€0/te
1Z/21/01
12/21/€0
12/11/2¢
127/11/TT
1Z/11/€0
12/60/L1T
12/60/01T
12/80/L¢
12/80/0¢
12/80/€1T
12/80/90
12/L0/0€
12/£0/50
12/90/¥¢
12/90/81
12/90/11T
12/90/80
12/S0/L¢
12/50/1¢
12/50/%1T
12/50/L0
12/v0/62
12/%0/v¢C
12/%0/9T
12/%0/60
12/€0/5¢
12/€0/%0
12/20/8¢
12/20/81
12/20/TT
12/10/9¢
0z/T1/€0
ze/ot/ee
0¢/01/ST

Linear (Total PFOS)

PFOS GAC

[ Total PFOS

PFOS Concentrations at SWML7b (Below GAC)

Figure 4-71

Page 98 of 121

www.fehilytimoney.ie

P21-195



daa
2021 - 2023 Environmental Monitoring Report |

4.3.3.5 North Apron Manholes

The drainage system for the airport is connected by a series of manholes and discharges via oil interceptors to
surface water at various outfall points around the perimeter of the site. As the manhole locations in the area of
the North Apron discharge to the nearby surface water locations, these were included in the surface water
monitoring programme. Monitoring was completed on four occasions in June (by daa), August (by FT),
September (by FT) and October 2021 (by FT; Table 4-20).

1t Round 2" Round 3'Y Round 4% Round

08/06/2021 25/08/2021 30/09/2021 31/10/2021

MH1 v v v v
MH2 v v v v
MH3 v v v v
MH4 v v v v

Note. A tick denotes a sample was collected.

PFOS concentrations were detected at each manhole monitoring location during each monitoring event,
ranging from 2.9ng/l to 136ng/l. Concentrations were above the 0.65ng/l AA GAC but below the 36,000ng/I
PFOS MAC defined in the Surface Water Regulations (Table 4-21).

Min PFOS Max PFOS Average PFOS
Rounds GAC Limit Value
(ng/L) (ng/L) (ng/L)
MH 1 4 6.08 92.5 48.7
MH 2 4 16.5 88.5 50.5
0.65
MH 3 4 2.85 136 56.4
MH 4 4 15.1 133 66.7

Note: All results are reported in ng/L. Results in Blue exceed the GAC (PFOS) Limit Valuel. Results in Italics exceed the LOD2.

LGAC (PFOS) refers to the AA EQS Limit Value of 0.65ng/L is based on the annual average PFOS detected at a given location (refer to
Section 1.2.4.2).

2 The Limit of Detection (LOD) for PFOS is 0.65/I but may be higher if dilution is required by laboratory.

As discussed in Section 4.2, a CCTV survey of the North Apron drainage system was undertaken where MH1 —
MH4 are located. The survey identified ingress of groundwater flow through pipe defects and unsealed joints
indicating this as a potential source for PFAS (including PFOS) discharge into surface water. Concentrations of
PFOS detected in the manhole monitoring locations are likely attributed to PFAS containing groundwater
present at the North Apron where the source is indicated to be the Former Fire Station (Section 4.2.3.1).

4.3.3.6  North Apron Manhole Trends

Trends of PFOS concentrations across the monitoring period are presented in Figure 4-72 to Figure 4-74. No
discernible trend is observed within the monitoring locations.
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4.3.3.7 Fire Station and Fire Fighting Training Ground (FFTG)

In 2022 daa requested three surface water locations in the area of the current fire station and FFTG to be
monitored. These locations were included to determine if any of the fire-fighting activities carried out prior to
2013 when PFAS containing foam was confirmed to be used has impacted the surface water in the area.
Monitoring was completed on two occasions between May and June 2022 (Table 4-22):

1tRound 2" Round

24/05/2022 21/06/2022

ACO Drain v v
Interceptor v v
Sewer N4 v

Note. A tick denotes a sample was collected.
Three surface water monitoring locations at the Fire Station and FFTG were sampled on two occasions. PFOS
was reported above the 0.65ng/l AA GAC in two of the surface water locations (Table 4-23):

No. of GAC Limit Value Min PFOS Max PFOS Average Total
Samples PFOS
ACO Drain 3 38.5 116 83.30
Interceptor 4 0.65 12.3 16.5 14.00
Sewer 3 <0.65 <0.65 <LOD

Note: All results are reported in ng/L. Results in B/ue exceed the GAC (PFOS) Limit Valuel. Results in Italics exceed the LOD2.

1 GAC (PFOS) refers to the AA EQS Limit Value of 0.65ng/L is based on the annual average PFOS detected at a given location (refer to
Section 1.2.4.2).

2 The Limit of Detection (LOD) for PFOS is 0.65/I but may be higher if dilution is required by laboratory.

The ACO Drain and Interceptor monitoring locations were below the MAC of 36,000ng/I for PFOS but above the
GAC of 0.65ng/I for PFOS during both monitoring events. Highest PFOS concentrations (ranging between 38.5
to 116ng/l) were reported within the ACO drain. PFOS concentrations in surface water in the interceptor ranged
from 12.3ng/l to 16.5ng/I.

Fire-fighting training commenced at the current FFTG at Dublin Airport in the early 2000’s. Highest PFOS
concentrations were reported within the ACO drain.

4.3.4 EPA Monitoring of Surface Water

The EPA have undertaken surface water monitoring for PFOS and PFOA at the following bodies:

e Ward 030%
e  Sluice_010%

2 https://www.catchments.ie/data/#/waterbody/IE_EA 08W010300? k=ng2pyn
2 https://www.catchments.ie/data/#/waterbody/IE_EA 0950711007 k=Ifhj9i

P21-195 www.fehilytimoney.ie Page 92 of 121


https://www.catchments.ie/data/#/waterbody/IE_EA_08W010300?_k=ng2pyn
https://www.catchments.ie/data/#/waterbody/IE_EA_09S071100?_k=lfhj9i

daa [
2021 - 2023 Environmental Monitoring Report

The locations of National Water Monitoring Stations in the vicinity of Dublin Airport, where PFOS and PFOA
monitoring in surface water was undertaken by the EPA and adjacent, upstream or downstream FT monitoring
locations are shown in Figure 4-76.

4.3.4.1 Ward_030 Monitoring Results
PFOS and PFOA monitoring was undertaken by the EPA in 2023 at monitoring station RSO8W010300. This
monitoring station is approximately 1km downstream of surface water monitoring location SL0O9 where PFOS

concentrations were primarily below the LOD in 2023.

EPA PFOS results can be found in Table 4-24. This indicates another source of PFOS upstream of this monitoring
station, noting the levels of detection are lower than those reported by ALS (0.65ng/I).

Date GAC Limit Value Result (ng/l)

23/03/2023 0.25

11/05/2023 0.44
0.65

09/11/2023 0.28

10/08/2023 <0.65

There were no results elevated above the GAC Limit Value in 2023. PFOA has been detected during the
monitoring period but there are currently no legal limits for PFOA in surface water or applicable GAC.

4.3.4.2  Sluice_010 Monitoring Results
PFOS and PFOA monitoring was undertaken by the EPA in 2023 at monitoring station RS09S070200. This
corresponds to surface water monitoring location SWML5a where PFOS concentrations ranged between 6.15

to 31.2ng/l in 2023.

EPA PFOS results can be found in Table 4-25. These results are comparable to SLO7.

Date GAC Limit Value Result (ng/l)

23/03/2023 17.2

11/05/2023 211
0.65

10/08/2023 11.2

09/11/2023 7.78

Results were elevated above the 0.65 AA GAC Limit Value in all quarters in 2023. PFOA has been detected during
the monitoring period but there are currently no legal limits for PFOA in surface water or applicable GAC.
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4.4 Site Investigations

The site investigations completed to date across the airport curtilage has been on a project-by-project basis as
directed by daa. Where soil/concrete disturbance works are proposed, it is the intention of daa to determine if
the soils/concrete in these areas have been impacted by PFAS because of historic operations at the site.

The following ground investigations were completed across the airport curtilage as part of the environmental
monitoring programme.

e  Dublin Airport Departures Road Project;
e  West Apron Underpass Project; and

e  Proposed Apron 5H Development.

e North Apron South Apron Hub (NASAH)

4.4.1 Sampling Methodology

Dedicated laboratory grade 1kg plastic sample containers were used for the collection of soil samples. The
monitoring methodology for each of the locations are discussed below:

All soil samples collected as part of these site investigations were submitted to ALS Global, an ISO 17025:2017
approved laboratory. Samples were submitted via courier under Chain of Custody procedures and analysed for
PFAS Extended Suite by LCMS (S-PFCLMS02-C).

Summary tables with soil results are presented in Section 4.4.2 with the tabulated laboratory data available in
Appendix 7.

Laboratory certificates for each site investigation are available in Appendix 8.

4.4.1.1 Departures Road Project
FT supervised an intrusive ground investigation for the Dublin Airport Departures Road Project.

As part of the ground investigation, 2 No. slit trench locations (STO8 & ST15) were excavated. The locations
were determined by daa.

The excavation of the 2 No. slit trench locations were completed by Kilwex Limited under the supervision of FT
personnel on the 31 March and 11 May, 2022 and comprised the following scope of works:

e 2 No.slit trenches (STO8 & ST15) advanced to a maximum depth of 1.5m BGL.

e  Collection of representative soil samples every 0.5m below ground level for PFAS analysis.

Representative soil samples were obtained every 0.5m BGL within the excavated slit trenches (0.0-0.5m, 0.5-
1.0m & 1.0-1.5m) with all samples submitted for laboratory analysis.

Site investigation locations are shown in Figure 4-7. The results of the slit trench investigation are outlined in
Section 4.4.2.1.
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4.4.1.2 West Apron Underpass

FT instructed Causeway Geotech Limited (Causeway) in the undertaking of an intrusive ground investigation at
the West Apron Underpass of the airport.

As part of the ground investigation, 9 No. borehole locations (BH101 & BH104 — BH111) were installed. The
locations were determined by daa.

The 9 No. boreholes were completed by Causeway in accordance with FT’s ‘BH Soil Sampling Memo’ on dates
between the 10" March and 18™ May, 2022 and comprised the following scope of works:

e 9 No. borehole locations (BH101 & BH104 — BH111) advanced to a maximum depth of 37m BGL; and

e  Collection of representative soil samples every 0.5m BGL or where a change in soil strata was
observed for PFAS analysis.

Representative soil samples were obtained every 0.5m BGL or where a change in soil strata was observed within
the 9 No. borehole locations. 3 No. soil samples were selected from each borehole for laboratory analysis with
2 no. samples selected from the upper profiles of the boreholes while 1 no. sample was collected at depth.

In total, 27 No. soil samples were submitted for laboratory analysis.

Site investigation locations are shown in Figure 4-8. The results of the borehole investigation are outlined in
Section 4.4.2.2.

4.4.1.3 Proposed Apron 5H Development Area

In 2008, deposition of soil and crushed concrete from construction projects across the airport campus
commenced in the Proposed Apron 5H Development area. This stockpiling activity created a land raise of
approximately 2m above the natural ground level. During the site investigation of the stockpiled material, Made
Ground consisting of topsoil, reworked clay and gravels with concrete intermixed with construction and
demolition (C&D) waste was observed to a depth of 2.0m below the surface of the stockpile.

As part of the ground investigation, thirteen trial pit locations were excavated and sampled for PFAS in soil
and/or concrete. The locations were determined by FT prior to works commencing.

As part of the ground investigation, 13 No. trial pit locations (TP01 — TP13) were completed. The locations were
determined by FT prior to works commencing.

The 13 No. trial pits were completed by Kilwex Civil under the supervision of FT personnel on the 12" and 13
April, 2022 and comprised the following scope of works:

e 13 No. borehole locations (TPO1 — TP13) advanced to a maximum depth of 2.0m BGL; and

e  Collection of representative soil samples every 0.5m BGL or where a change in soil strata was
observed for PFAS analysis.

Representative soil samples were obtained every 0.5m BGL or where a change in soil strata was observed within
the 13 No. trial pit locations.

A total of 47 No. soil samples were selected from across the 13. No trial pit locations for laboratory analysis.
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Site investigation locations undertaken by FT are shown in Figure 4-9. The results of the trial pit investigation
are outlined in Section 4.4.2.3.

Between October 2022 and March 2023, WSP, on behalf of SISK/LAGAN Joint Venture who are carrying out the
construction of the Apron 5H works, completed site investigations in stockpiles (containing soils and concrete)
and shallow soils within the Apron 5H works area to confirm the presence and distribution of PFAS%. The site
investigation consisted of 197 No. trial pits, the collection of 130 No. composite samples and analysis of 114 No.
samples. In August 2023, WSP undertook further testing of stockpiles, soil and concrete cover within the Apron
5H works area for potential reuse or disposal?’.

4.4.1.4 North Apron South Apron Hub (NASAH)

FT instructed Causeway in the undertaking of an intrusive ground investigation at the North Apron South Apron
Hub of the airport.

As part of the ground investigation, 39 No. trial pits and 3 No. boreholes were completed and sampled across
the North Apron and South Apron of the NASAH Project. Ground investigation locations were determined by
daa.

The 42 No. ground investigation (Gl) locations were completed by Causeway in accordance with FT’s method
statement 'PFAS Soil Sampling Methodology - NASAH Project’ between the 30" June 2022 and 24" February
2023 and comprised the following scope of works:

e 39 No. trial pit locations across the North and South Apron advanced to a maximum depth of 4m
below ground level (BGL);

e 3 No. borehole locations at the South Apron; and

e Collection of representative soil samples every 0.5m BGL or where a change in soil strata was
observed for PFAS analysis.

A total of 40 No. soil samples were selected at various depths from 21 No. trial pits throughout the North Apron
and analysed by ALS.

A total of 21 No. soil samples were selected from 18 No. trial pits (18 No. samples) and 3 No boreholes (3 No
samples) throughout the South Apron and analysed by ALS.

Site investigation locations are shown in Figure 4-10 and Figure 4-11. The results of the trial pit investigation
are outlined in Section 4.4.2.4.

26 \WSP Reference 40000208.R1.A0
27 \WWSP Reference 40000208.L03.A0
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4.4.2 Results

4.4.2.1 Departures Road Project

Limit of Detection

Slit Trench ID Parameter (ug/kg) Result (ug/kg)
0.0-0.5m PFAS <0.5 <0.5
ST08 0.5-1.0m PFAS <0.5 <0.5
1.0-1.5m PFAS <0.5 <0.5
0.0-0.5m PFAS <0.5 <0.5
ST15 0.5-1.0m PFAS <0.5 <0.5
1.0-1.5m PFAS <0.5 <0.5

Analysis of 35 no. PFAS compounds was conducted in surface and sub-surface soils and recorded no PFAS
present.

4.4.2.2 West Apron Underpass Project

PFAS Detected

Borehole ID Sample Depth above Laboratory Concentration (ug/kg)
Limit of Detection?

0.50m No -
BH 101 1.20m No -
20.60m No -
4.50m No -
BH 104 5.50m No -
22.50m No -
4.65m No -
BH 105 5.90m No -
18.50m No -
0.20m No -
BH 106 1.20m No ]
18.50m No )
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PFAS Detected

Borehole ID Sample Depth above Laboratory Concentration (ug/kg)
Limit of Detection?

2.50m No -
BH 107 3.50m No -
21.50m No -
4.50m No -
BH 108 5.50m No -
21.50m No -
2.50m No -
BH 109 3.50m No -
23.50m No -
0.50m No -
BH 110 1.20m No -
20.10m No -
2.50m No -
BH 111 4.50m No -
24.50m No -

Note: LOD for individual PFAS constituents varies between 0.5 — 5ug/kg.

Analysis of 35 no. PFAS compounds was conducted in surface and sub-surface soils and recorded no PFAS
present.

4.4.2.3 Proposed Apron 5H Development Area
The highest concentrations of PFAS detected were identified in the western portion of the Proposed Apron
Development area (TP7, TP8 & TP9), with maximum reported concentrations of 141ug/kg for individual PFAS

constituents in TP8.

Low level PFAS was identified in the central and eastern portion of the development area and was generally
isolated to the surface soils (0.0 — 0.5m below the surface of the stockpile).
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PFAS Compound
Detected Above
Laboratory Limit of

PFAS Detected above
Trail Pit ID Sample Depth (m) Laboratory Limit of
Detection?

Concentration (ug/kg)

Detection
SUR Yes PFOS 0.643
0.5-1.0m No - -
TPO1 PFOS 0.596
1.0-1.5m Yes
PFOA 0.509
1.5-2.0m No - -
SUR No - -
0.5-1.0m No - -
TPO2 1.0-1.5m No - -
PFOS 0.77
1.5-2.0m Yes
PFOA 0.764
PFOS 6.51
SUR Yes
PFHxS 1.06
0.3-0.8m No - -
PFOS 4.49
0.8-1.3m Yes
PFHxS 0.825
TPO3
PFHpA 0.695
PFHxS 3.37
1.3-1.8m Yes PFNA 0.871
PFOA 2.4
PFOS 3.83
SUR PFOS 0.688
0.5-1.0m Yes PFHxS 0.777
TPO4
1.0-1.5m PFHxS 1.24
1.5-2.0m No - -
0.5-1.0m No - -
TPOS 1.0-1.5m No - -
1.5-2.0m No - )
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PFAS Detected above I:)Fe'ﬁcizdmzzzcs
Trail Pit ID Sample Depth (m) Laboratory Limit of .. Concentration (ug/kg)
. Laboratory Limit of
Detection? .
Detection
1.0-1.5m No - -
TPO6
1.5-2.0m No - -
PFOS 19.1
PFBA 0.632
PFHpA 2.28
PFHxA 1.49
SUR Yes
PFHXS 7.56
PFNA 3.51
PFOA 7.67
PFPeA 1.18
PFOS 4.33
PFBA 0.781
PFHpA 3.23
TPO7
PFHxA 2.26
0.3-0.8m Yes PFHxXS 14.8
PFNA 0.58
PFOA 12.0
PFPeA 1.57
PFPeS 0.55
PFHpA 0.63
0.8—-1.3m Yes PFHXS 3.16
PFOA 1.67
PFOS 0.649
1.3-1.8m Yes
PFHXS 1.02
PFOS 93.7
8:2 FTS 5.66
TPO8 SUR Yes 10:2 FTS 1.51
PFBA 2.06
PFDA 8.36
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PFAS Detected above I:)Fe'ﬁcizdmzzzcs
Trail Pit ID Sample Depth (m) Laboratory_ Limit of Laboratory Limit of Concentration (ug/kg)
Detection? Detection
PFDoDA 0.604
PFDoDS 2.38
PFDS 4.32
PFHpPA 4.06
PFHpS 1.05
SUR Yes PFHXA 2.81
PFHxXS 4.51
PFNA 10.1
PFNS 1.58
PFOA 10.8
PFPeA 5.42
TPOS PFTrDA 1.85
PFUNDA 19.4
PFOS 141
8:2 FTS 1.67
10:2 FTS 0.57
PFBA 1.41
PFDA 4.85
PFDoDS 0.63
PFDS 1.28
PFHpA 2.88
0.3-0.8m Yes
PFHpS 0.87
PFHXA 2.24
PFHXS 4.85
PFNA 7.86
PFNS 0.61
PFOA 8.01
PFPeA 4.13
PFTrDA 0.95
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PFAS Detected above ;Zﬁzcizdmzzzcs
Trail Pit ID Sample Depth (m) Laboratory Limit of .. Concentration (ug/kg)
. Laboratory Limit of
Detection? X
Detection
0.3-0.8m Yes PFUNDA 9.08
PFOS 112
PFBA 0.53
PFHpPA 1.70
PFHpS 2.47
PFHxA 1.25
0.8-1.3m Yes
PFHxS 6.34
PFNA 31.5
PFOA 4.78
PFPeA 1.24
PFUNDA 1.46
PFHXS 0.782
1.3-1.8m Yes
PFOS 4.12
PFOS 79.6
8:2 FTS 2.64
10:2 FTS 0.836
PFBA 1.39
PFDA 2.58
PFDoDS 1.88
PFDS 2.11
PFHpA 2.32
TPO9 SUR Yes
PFHpS 2.3
PFHxA 2.79
PFHxXS 7.79
PFNA 15.1
PENS 0.576
PFOA 5.98
PFPeA 4.16
PFTrDA 1.42
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PFAS Detected above ;Zﬁzcizdmzzzcs
Trail Pit ID Sample Depth (m) Laboratory Limit of .. Concentration (ug/kg)
. Laboratory Limit of
Detection? X
Detection
SUR Yes PFUNDA 18.8
PFOS 74.3
8:2 FTS 1.85
PFBA 0.675
PFDA 1.81
PFDoDS 1.2
TPO9 PFDS 0.792
PFHpA 1.35
0.5-1.0m Yes PFHpS 4.42
PFHxA 1.66
PFHxXS 9.19
PFNA 254
PFOA 5.44
PFPeA 2.33
PFTrDA 1.07
PFUNDA 10.1
SUR No - -
0.5-1.0m No - -
TP10
1.0-1.5m No - -
1.5-2.0m No - -
SUR Yes PFOS 0.536
0.3-0.8m No - -
TP11
0.8—-1.3m No - -
1.3-1.8m No - -
SUR Yes PFOS 1.470
0.5-1.0m No - -
TP12
1.0-1.5m No - -
1.5-2.0m No - -
P21-195
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PFAS Detected above I:)Fe'ﬁcizdm:zzcs
Trail Pit ID Sample Depth (m) Laboratory Limit of .. Concentration (ug/kg)
. Laboratory Limit of
Detection? X
Detection
SUR No - -
0.5-1.0m No - -
TP13
1.0-1.5m No - -
1.5-2.0m No - -

Note: Results in Italics exceed the LOD. LOD for individual constituents varies between 0.5 — 5ug/kg.

Analysis of 35 no. PFAS compounds was conducted in surface and sub-surface soils and recorded levels in the
range 0.536 to 141ug/kg for individual constituents, with the western portion of the proposed development
area recording the highest concentrations.

During the initial WSP site investigations (October 2022 to March 2023), where 114 No. samples were analysed
for PFAS, PFAS was detected in 40 No. of 57 No. samples between 0-1.0m below ground level (bgl) and in 31
No. of 57 No. samples between 1.0-2.0m bgl. Concentrations of PFOS recorded in the samples recovered during
these investigations ranged from non-detect to 568 ug/kg and concentrations of summed PFAS (excluding PFOS)
ranged from non-detectable to 416ug/kg. The distribution of PFAS in soil across the Apron 5H works area was
widespread. In August 2023, PFAS was detected in all composite samples collected and analysed.

4.4.2.4 North Apron South Apron Hub (NASAH)

PFAS Detected PFAS Compound .
A Detected Above Concentration
Trial Pit ID Sample Depth (m) above Laboratory Laboratory Limit of (ng/ke)
Limit of Detection? y- -
Detection
CP2041! 1.0 No - -
CP207! 4.0 No - -
1.2 No - -
CP204A!
4.0 No - _
TP101?! 1.2 No - -
PFHxA 0.966
PFHXS 1.86
1.6 Yes PFOS 113
6:2 FTS 1.49
TP109!
8:2 FTS 1.78
PFHXS 2.89
3.0 Yes PFOS 5.16
6:2 FTS 0.602
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PFAS Detected PFAS Compound :
. Detected Above Concentration
Trial Pit ID Sample Depth (m) above Laboratory Laboratory Limit of (ug/ke)
Limit of Detection? y- He/ke
Detection
TP111?! 3.0 No - -
PFHxXS 2.44
0.5 Yes
PFOS 11.9
TP113
PFHxXS 0.727
1.5 Yes
PFOS 5.68
0.5 No - -
TP1221
3.4 No - -
0.3 Yes PFOS 1.52
TP1231 2.0 No - -
3.0 No - -
1.7 No - -
TP1241
2.3 No - -
0.5 Yes 8:2 FTS 0.923
TP126 PFPeA 1.8
2.0 Yes
PFHxA 0.673
0.5 No - -
1.0 No - -
TP129
1.5 No - -
2.2 Yes PFOS 0.656
PFHxXS 0.831
0.5 Yes
TP131?! PFOS 0.564
2.5 No - -
1.2 Yes PFOS 0.651
TP133?
2.5 No - -
1.0 No - -
TP135?!
2.3 No - -
1.4 No - -
TP1371
1.6 No - -
6:2 FTS 1.71
0.5 Yes 8:2 FTS 1.28
TP139
2.5 Yes PFPeA 2.69
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PFAS Detected PFAS Compound :
. Detected Above Concentration
Trial Pit ID Sample Depth (m) above Laboratory Laboratory Limit of (ug/ke)
Limit of Detection? y- He/ke
Detection
0.5 No - -
TP1441
2.5 No - -
0.5 No - -
TP144A?
2.5 No - -
TP145! 3.3 No - -
1.0 No - -
TP2131
2.0 No - -

Note 1. Samples collected prior to issuing of method statement. LOD for individual PFAS constituents varies between 0.5 — 5ug/kg.

PFAS was detected above the laboratory LOD in 12 No. samples across 8 No. trial pit locations across the North
Apron, including TP109 (1.6, 3.0m), TP113 (0.5, 1.5m), TP123 (0.3m), TP126 (0.5, 2.0m), TP129 (2.2m), TP131
(0.5m), TP133 (1.2m) and TP 139 (0.5, 2.5m).

Reported concentrations of individual PFAS constituents ranged from 0.564 to 113ug/kg, with the Sl locations
closest to the Former Fire-Station (TP109 at 1.6m BGL) reporting the highest concentrations (113ug/kg for
PFOS).

PFAS Compound

TP/ orhole 10 SampleDepih(m) PSS tne | beteed e
Detection
TPO2 0.5 No -
TPO5 0.5 No -
TPO8 0.5 No -
TPO9 0.5 No -
TP13 0.5 No -
TP21 0.5 No -
TP23 0.5 No -
TP25 0.5 No -
TP39 0.5 No -
TP41 0.5 No -
TP43 0.5 No -
TP44 0.5 No -
TP47 0.5 No -
TP48 0.5 No -
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PFAS Compound
A e e L SSREERERt(N] Labol::'f:‘\? Etl’Yel(I:: ?}I Ig:fc)::tion? Lali)(:)t;ctt:r?/?;:)i‘;eof
Detection
TP50 0.5 No -
TP59 0.5 No -
CE18 TPO1 0.5 No -
CE18 TPO2 0.5 No -
CE18 BH1 0.5 No -
CE18 BH2 0.5 No -
CE18 BH3 0.5 No -

Note: LOD for individual PFAS constituents varies between 0.5 — 5ug/kg.

All PFAS analyses were below their respective laboratory LOD in all 21 No. samples analysed across the South
Apron.
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4.5 Quality Assurance/Quality Control

Special handling and care must be taken when collecting samples for PFAS analysis to avoid cross contamination
of the samples. PFAS is detected at extremely low concentrations and is susceptible to cross contamination.
The routine analysis of trip and field blanks is to ensure handling and sampling procedures in the field are not
contributing to cross contamination of samples and help ensure the validity of the sample results.

Trip blanks are provided by ALS. These blanks consist of de-ionized water which is purchased commercially
(Honeywell) with PFAS listed as one of the components certified for analysis. The trips blanks are provided by
ALS in sample HDPE bottles. FT bring trip blank bottles during each sampling visit, but they are never opened.
They are then returned, unopened along with the water samples and analysed for the PFAS suite.

Field blanks are provided by ALS in a similar fashion. De-ionized water is provided by ALS in 1 litre HDPE bottles
which is transported to site. Using the same field sampling techniques for collecting samples, and wearing same
site gear, the de-ionized water is transferred into the sample containers by the FT sampler and stored along
with the water samples. These are then returned to the laboratory along with the water samples and analysed
for the PFAS suite.

ALS have two sources of de-ionized water:

e  Commercially produced de-ionised water by Honeywell, that ALS sends to customers for use. This is
referred to below as the standard de-ionised water.

e In-house ALS generated de-ionised water which is used for laboratory trip blanks in sampling runs.

Concentrations of PFAS were detected above the LOD in trip and field blank samples during the monitoring
period (Table 4-31):

samble ID PFAS LOD Concentration
P Compound (ng/L) (ng/L)
Branched
<0.65 ng/L 1.34 ng/L
TB SW1130 15/11/2021 PFOS 0.65 g;L 53 g//L
Linear PFOS <9:5-1g > Ng

GWTB 24/05/2022 Linear PFOS <0.65 ng/L 0.71 ng/L

GWFB 14/02/2023 PFOA <0.65 ng/L 0.819ng/L
Branched

PFOS <0.65 ng/L 0.944 ng/L

Linear PFOS <0.65 ng/L 1.0 ng/L

PFBA <2 ng/L 3.06 ng/L

14/03/2022 e/ e/

PFHXA <1ng/L 1.28 ng/L

SWFB 1 PFOA <0.65 ng/L 1.13 ng/L
PFPA <1 ng/L 2.02 ng/L

6:2 FTS 2.21 ng/L

<1ng/L
26/05/2022 PFOA 0.794 ng/L
<0.65 ng/L
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samole ID PFAS Concentration
P Compound (ng/L)
Linear PFOS <0.65 ng/L 0.72 ng/L
PFHxA <1 ng/L 1.21 ng/L
SWFB 2 14/03/2022
PFOA <0.65 ng/L 0.958 ng/L
PFPA <1 ng/L 1.64 ng/L

ALS undertook an internal investigation into the methodology carried out at their laboratory to determine the
cause of the anomalies. ALS recommended the below methodology which was designed to isolate any aspect
of the routine analysis causing the anomalies. This methodology was undertaken in November 2022.

e ALS analysed their standard de-ionized trip blank water and in-house batch blank de-ionized water,
both in triplicate, to ensure a base reading was available. This was carried out before shipment to
ensure the de-ionized water was not contaminated before leaving the laboratory.

e  ALS had 3x bottles of de-ionized water standing in the prep area for a couple of days. These were
then analysed to ensure the samples were not impacted from airborne contamination in the lab.

e ALS issued a cool box of the standard de-ionized trip blank water in 3x 500m| HDPE plastic bottles.
Ice packs were included in the cool box. The cool box and blanks were to be taken to site and remain
closed for the duration of the works before being returned to ALS for analysis of the PFAS suite.

e ALS issued a cool box of the standard de-ionized trip blank water in 3x 500mI| HDPE plastic bottles.
No ice packs were present is this cool box. The cool box and blanks were to be taken to site and
remain closed for the duration of the works before being returned to ALS for analysis of the PFAS
suite.

e ALS issued a cool box of the standard de-ionized trip blank water in 3x 500mI| HDPE plastic bottles.
Ice packs were included in the cool box. The cool box and blanks were to remain in the FT offices
until the field investigation was completed. All samples were then returned to ALS for analysis of the
PFAS suite.

e ALSissued a cool box of the in-house batch blank de-ionized water in 3x 500m| HDPE plastic bottles.
Ice packs were included in the cool box. The cool box and blanks were to be taken to site and remain
closed for the duration of the works before being returned to ALS for analysis of the PFAS suite.

e As per standard delivery, 3x 500ml HDPE plastics containing standard de-ionized trip blank water
were included with samples containers. These containers were handled and analysed as per the
normal trip blank procedure. Ice packs were included in the cool box.

Analysis of the above samples completed by ALS reported no PFAS in any of the blank samples analysed as part
of the quality control procedures implemented by the lab. The anomalies noted in the blank samples can likely
be attributed to the mishandling of samples in the field, resulting in cross contamination of blank samples.

Further to the above, FT have adopted a change to the field sampling methodology with a dedicated sampling
pole being assigned to all surface water sampling at the airport. The sampling pole is rinsed using de-ionized
water before and after each sampling location to avoid cross contamination.
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4.6 Conceptual Site Model

The conceptual site model (CSM) is presented following a collective review of all available information and
reported results from the environmental monitoring programme and site investigations. A CSM is used to
identify all possible sources (S), pathways (P) and receptors (R) as well as the processes that are likely to occur
along each of the source-pathway-receptor (S-P-R) linkages and uncertainties.

A plan view of the CSM is presented in Figure 4-77 and a regional section is presented in Figure 4-78.

4.6.1 Source
There are six potential sources of PFAS at Dublin Airport. These include:

1. The FFTG/APEC 5. Residual PFAS remains in soil and bedrock following the construction of the North
Runway. A sectional CSM of this source is presented in Figure 4-79.

2. The Former Fire Station within the North Apron. Groundwater monitoring and site investigations have
identified PFAS in groundwater and soil. PFAS could also be present in concrete. Sectional CSMs of this
source is presented in Figure 4-80, Figure 4-81 and Figure 4-82.

3. Apron 5H. Site investigations undertaken by FT and WSP confirm PFAS is present within stockpiles,
concrete and made ground. A sectional CSM of this source is presented Figure 4-81.

4. A second location at the North Apron separate to the area within the Former Fire Station. PFAS is
present in soil and groundwater. PFAS could also be present in concrete. A sectional CSM of this source
is presented in Figure 4-82.

5. The current fire station. PFAS is present in surface water within the drainage infrastructure.

6. Castlemoate House. Groundwater monitoring has identified PFAS in groundwater.

4.6.2 Pathway

Identified pathways across the site include:

e  Vertical and lateral migration of PFAS via groundwater. Two aquifers have been identified towards
the east of the airport campus within the overburden and in bedrock. PFAS is present in both aquifers
with decreasing concentrations away from the likely sources.

e Preferential pathways within the drainage systems. Ingress of groundwater flow of the storm and
foul sewer lines at Hangar 2 and Hangar 3 at the North Apron was confirmed during a CCTV survey.
The drainage system conveys water away from the site and via oil interceptors to surface water at
various outfall points around the perimeter of the site.

e Leaching of PFAS from soils and concrete via rainwater infiltration. The recharge mechanisms of the
Swords and Dublin GWBs are described in Section 3.2.1.2 and Section 3.2.1.3, respectively.

e  Migration of PFAS downstream of the airport campus via surface waters. Monitoring has identified
PFOS (currently the only regulated PFAS in surface water) in surface waters.

Other pathways may include the following, but further investigation(s) are required to confirm or exclude:

e  Basal recharge of surface water or soils by shallow groundwater.

e  Faults diverting flow paths.
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4.6.3 Receptor

Available information indicates there are likely not any groundwater abstraction points or drinking water users.
The main receptors will arise from interactions with surface water.

All surface waters ultimately discharge into the Irish Sea, receptors include:

e  Special Areas of Conservation:
o Malahide Estuary (Site code 000205)
o Baldoyle Bay (Site code 000199)
o North Dublin Bay (Site code 000206)
e  Special Protection Areas:
o Malahide Estuary (Site code 004025)
o Baldoyle Bay (Site code 004016)
o North-West Irish Sea (Site code 004236)
o North Bull Island (Site code 004006)

Dilution of PFOS is occurring in surface waters downstream of Dublin Airport, however, the extent of dilution
at the SACs and SPAs requires further investigating.

4.6.4 Limitations

The conceptual site model is based on all available information and will be modified to continually evaluate the
relationship between sources of PFAS, migration pathways, and receptors as new data become available.

With the exception of the North Runway groundwater monitoring network, monitoring locations were not
targeted for PFAS investigations.

Recommendations are presented in Section 5.
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5. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1 Summary and Conclusions

Between June 2021 and November 2023, a comprehensive environmental monitoring programme consisting of
groundwater, surface water and soil sampling has been undertaken within and external to Dublin Airport by
both daa and FT. This report has gathered and presented all the monitoring results undertaken during the
reporting period.

Varying concentrations of PFAS were detected in groundwater (Sum of 20 PFAS), surface water (PFOS), and
soil/concrete (individual PFAS constituents), with highest groundwater concentrations detected closer to areas
where PFAS firefighting foam was used historically. The highest concentrations of Sum of 20 PFAS
(groundwater), PFOS (surface water) and individual PFAS constituents (soil/concrete) reported during the
monitoring period are summarised below.

e  Groundwater:

o The highest Sum of 20 PFAS concentrations in groundwater were detected at the site of a
former firefighting training ground, where maximum concentrations of 4,111ng/l were
reported.

e  Surface Water:
o The highest PFOS concentration in surface water was detected in the Cuckoo Stream at 50.6ng/|
(May 2023).

o The highest PFOS concentration in airside surface water (1,430ng/l in March 2022) was
recorded in a manhole to the north of the North Apron. The source of PFOS is indicated to be
from the Former Fire Station at the North Apron.

e Soil/Concrete:

o The highest concentrations of individual PFAS constituents in soils/concrete reported by FT was
141pg/kg in Apron 5H. WSP reported PFOS concentrations up to 568ug/kg in Apron 5H.

5.1.1 Groundwater
PFAS is detected in groundwater within the North Apron, Castlemoate House and APEC 5 (North Runway).

Two localised groundwater sources of PFAS were detected during monitoring conducted at the North Apron,
namely the Former Fire Station and the eastern extent of the North Apron in the vicinity of GW015D. The
highest Sum of 20 PFAS concentrations in groundwater in the North Apron was at GW015D. The highest Sum
of 20 PFAS concentrations in the vicinity of the Fire Station were in monitoring locations closest to the Fire
Station. The results indicate PFAS has mobilised but owing to the low permeability overburden and poorly
productive bedrock, the extent of the plume appears to be localised.

Historic unregulated waste disposal took place at Castlemoate House, it is considered that the presence of PFAS
is likely associated with the deposition of waste materials and not related to firefighting activities. Sum of 20
PFAS concentrations are very localised in this area.

At APEC 5, results indicate the highest residual concentrations (4,111 ng/l) of Sum of 20 PFAS remain within the
original source, i.e. within the APEC 5 boundary.
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5.1.2 Surface Water

In 2021, a CCTV survey of the storm and foul sewer lines at Hangar 2 and Hangar 3 at the North Apron was
carried out. The survey identified ingress of groundwater flow through pipe defects and unsealed joints. An
examination of Sum of 20 PFAS concentrations in manholes in the North Apron indicate groundwater containing
PFAS attributed to the historical use of the Former Fire Station is conveyed to the manholes. The drainage
system for the airport is connected by a series of manholes and discharges via oil interceptors to surface water
at various outfall points around the perimeter of the site.

The highest average PFOS concentrations (up to 22.08ng/| against the EQS of 0.65ng/l) in landside surface
waters are located to the east of the airport in the Sluice (5L02, SL06), Cuckoo Stream (SL03, SLO7 and SL13) and
Kealy’s Stream. Surface water in the vicinity of the North Apron which includes MH1 — MH4 and SWML5(B) is
directed to the Sluice upstream of SLO2 and SLO6. New drainage constructed beneath the North Runway and
APEC 5 (where residual PFAS is confirmed) also discharges to the Sluice upstream of SLO2 and SLO6.

In the Sluice, maximum PFOS concentrations in downstream monitoring location SLO6 are approximately half
of upstream monitoring location SLO2. This indicates PFOS concentrations are being diluted in the Sluice. In the
Cuckoo Stream, PFOS concentrations in surface water generally decrease downstream as dilution occurs, but
not to a significant extent.

Tributaries of the River Ward contain low levels of PFOS concentrations but are elevated above the GAC.

Fire-fighting training commenced at the current FFTG at Dublin Airport in the early 2000’s. Current fire-fighting
training practices are carried out on an impermeable concrete base surrounded by ACO open channel grating.
The ACO Drain surface water monitoring location consistently recorded the highest concentrations of PFOS at
the current FFTG. Surface water from the Fire Station and FFTG discharges via the Dublin Airport drainage
network to the Cuckoo Stream.

5.1.3 Site Investigations

Site investigations completed as part of the Departures Road Project, West Apron Underpass and South Apron
of the NASAH Project did not report any detectable concentrations of PFAS in soil.

In 2008, deposition of soil and crushed concrete from construction projects across the airport campus
commenced in the Proposed Apron 5H Development area. This stockpiling activity created a land raise of
approximately 2m above the natural ground level. During the site investigation of the stockpiled material, Made
Ground consisting of topsoil, reworked clay and gravels with concrete intermixed with construction and
demolition (C&D) waste was observed to a depth of 2.0m below the surface of the stockpile. Low level PFAS
was identified in the central and eastern portion of the development area and was generally isolated to the
surface soils (0.0 — 0.5m below the surface of the stockpile). Analysis of 35 no. PFAS compounds was conducted
in surface and sub-surface soils and recorded levels in the range 0.536 to 141ug/kg with the western portion of
the proposed development area recording the highest concentrations.

PFAS was detected above the laboratory LOD in 12 No. samples across 8 No. trial pit locations across the North
Apron for the NASAH Project. Reported PFAS concentrations ranged from 0.564 to 113ug/kg, with the Gl
locations closest to the Former Fire-Station (TP109 at 1.6m BGL) reporting the highest concentrations (113
ug/kg for PFOS).

During subsequent site investigations (October 2022 to March 2023) carried out by the works contractor at the

Apron 5H site, concentrations of summed PFAS (excluding PFOS) recorded ranged from non-detectable to
416ug/kg. The distribution of PFAS in soil across the Apron 5H works area was widespread.
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5.2 Recommendations

Based on the findings of this report, it is recommended to quantify the risk from PFAS present in soil, concrete,
groundwater and surface water at the airport and further investigations should be carried out having regard to
the process outlined in the EPA’s Guidance on the Management of Contaminated Land and Groundwater at
EPA Licensed Sites. This is likely to include further site investigations to assist in the further development of the
Conceptual Site Model (CSM) to assess potential source, pathway and receptor linkages, together with a
Detailed Quantitative Risk Assessment (DQRA) to inform future mitigation options, if required.

It is recommended that engagement with the regulators (Fingal County Council and EPA) continues to assist in
informing the scope of the further studies and investigations.
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