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SUMMARY

Green Rebel contracted GeoSurveys (GS) to provide offline goaltityol (QC), processing a
interpretation of 3D UHRS sparker mulliannel data, acquired by Geomarine Survey Syst
within the scope of thérklow Bank Wind Park (ABW&Rrvey area.

Datawere acquiredrom 4" June to 2¢ August, 2024in the southeast coast oirklow, 8 to 12 km
off the coast of County Wicklgwreland The area is approximately 67 knwith water depth in the
rangeof -0.9 to-51m to m LAT.

This document reports the8D seismic data interpretation of severtme 3D UHRS Volum
(corresponding to 822 swaths, includingrems and infills from both vesselsaking up a total lin
length of 600 knmhin the survey aredrom multi-channel seismic reflection data acquired witl
sparker system; and 2DHRSdata interpretation of~145km seismidines (represented by34
individualseismic sections).

The survey site is located offshore the southeast coast of Ireland (Figure 1), 8 to 12 km off th
of County Wicklow. The area is approximately 67 km2 with water depth in the Farfgj¢o -51m
LAT.

The interpretation presented here was carried out by GeoSuruesiag Kingdom Suite softwa
from S&P Global

The procedures described in the present document are confidential and intellectual prope

GeoSurveys.




oppyscat cansutans Arklow Bank Wind Park (ABWP) 2D & 3D UHRS Geophysical Su
() GeoSurveys (ABWP) Py

Page6
2D & 3D UHRS INTERPRETATION REPORT

TABLE OF CONTENTS
L. INTRODUCTION. .. ettt ettt ettt ettt ettt eee e e e e e enaeenn 16
RS U =AY o =] = TR 17
2. REGIONAL GEOLOGICAL SET TN G . ... ittt oottt et e e eer e e et e e e e e e renns 19
3. SEISMIC INTERPRETATION. ... ittt ettt ettt e et e e e e e e e e e e eens 21
B L DELIVERABLES . ... eet ettt et e e et e e 22
4. UHRS SEISMOSTRATIGRAPHIC INTERPRETATION. ...cu it een e 24
4.1.FISMIGNTERPRETATIGRRATEGIES ANMEETHODOLOGIES. .. ccueeeeieeeeeee e e eeeeeeeeeeeaeeneeaeeenns 25
4.2 . FISMOSTRATIGRAPHRBMEWORK. ... eeteeeeeee e et e et e et et et et e e et e e s eareanreaeeenreenreenaeerarrenss 28
4.3 S ISMIGINITDESCRIPTIONS. ... eeeeeete ettt ettt e et e e e e et e e e e e e ea e eesaea s eet e eea e searesneeenreensaenreenaeees 31
G I IS 1] 0 [T L 1 O L TR 31
4.3.2. SEISIMIC UNIT U A ..ottt ettt et ettt e e e e e e e e e e e e e e e eereenns 36
4.3.3. SEISMIC UNIT UOB.. ... ittt ettt et e et et e e e e e e e e ee e e e e e e eeereenns 42
A.3.4. SEISIMIC UNITE UL A ..ottt et et e et et e e e e e e e e e e e e reereenns 46
A.3.5. SEISIMIC UNIE UL ..ottt ettt et et et e e e et e e et e et e e e e e e e e e e e e eenaeennns 51
A.3.6. SEISIMIC UNIE U2 ... iiniie ittt et et et e e e et e ettt e et e e e e e e e e e e e eenaeennns 59
G A = 1= Yo | (o [ TR 64
4.4 . 3DUHRIEISMIG/OLUMENTERPRETATION .. teuteetteiee et eeeeeeeeeeeeeeeenaeenaseseesneessenneeenseenaeenaeed 68
4. 5. POTENTIAL HAZARDS ... ettt e e e e et e et e et e e e e e e e e e e e e et e e e e e e e e e e e e e eanans 69
T I 1 7= V=Y TR 70
S0 i S T=T6 10 =] £ KPR 71
4.5.3. OveicoNSOlIdated SeAIMENTS . .....oiee ettt e e e e e e aeeans 75
4.5.4, Heterogen@OoUS DEPOSILS. .......uuuriiiieiiiiiirieie e e ettt e e e s st re e e e e st e e e s s e eaeas 75
4.5.5. GlacioteCtONiZEd DEPOSILS.......ceiiiiiiiiiiee ittt e e e 77
4.5.6. SEAIMENT TIANSPOIL ... .uiiiiiieiiiiiiie et e et e e e e e e s s e e e e e e s e e e e e e e e nnneeees 78
S A == 1[0 Tod  F= T 1<) £ TR 80
T T = 10 18 | [6 =] PP 81
A.5.9. ONEI FRALUIES. ... ettt et et e e e e et e e e e e e 82
5. POINT DIFFRACTORS / POTENTIAL BOULDERS......cooioii e 85

5.1.SUBSURFACE OBJECT DETECTIONJHIREBATA ¢ 3DSEISMIC MIGRATION OF POINT DIFFRACT.QRBS
5.2.LIMITATIONS AND UNCERTAINTIES IN SUBSURFACE OBJECT DETECTION AND INTERRIERA ION USING

D 3 P D ASSESSMEIBTRATEGY. . et ttuetuttutenttseesesensesseseen e renta et easensesettaesare e teraesasearenrerrraess 95



oppyscat cansutans Arklow Bank Wind Park (ABWP) 2D & 3D UHRS Geophysical Su
() GeoSurveys (ABWP) Py

Page7
2D & 3D UHRS INTERPRETATION REPORT

5.3.1. Methodology and ClasSIfICAtIQNS ...........uurriiieiiiriiee e 95
5.3.2. POSItioN and DIMENSIONS......cciiiiiiiiiiiiiiiiitiiiee et e e e e e e e e e e aaaaaaaaaeeeeeaeeasaaasaaaaaanaans 97
5.3.3. Single or CIUStEred PD...........uuiiiiiiiiiieei ettt e 98
LG T T o Vo [ SRS 98
5.3.5. CoNfideNCE ASSIGNMIEIIL . ....ceiiiiiiiiiiiiie et e e s s e e e e s e e e e e e eannnes 98
5.3.6. GEOIOGICAI UNIE.....iiiiiiiiie it e e e e e e eas 99
5.3.7. QC Of PD INtErPretations. .......couieiiiiiiiiiieeeeesiii et e s e e e s ee e e e e 99

5.4 PDASSESSMENRESULTS. ...tttteiutteteaauitetaeasteeeaastteeeaastseeesasbeeeeaasbseeeaasbeeeeaabbeeeeasseeeeaanbneeeann 100
5.4.1. Point Diffractors / Potential BOUIErS..............ccooiiiiiiiiiiiiiiie e 100
5.4.2. Potential Isolated BOUIAELS.........c.ooiiiiiiiiiieie e 100
5.4.3. Potential Boulder CIUSTELS...........uuiiiiiiiiiiiieiiee e 108
5.4.4. Potential PD faCi@S.......ccocciiiiiiiiiiiiiiiiiiie ettt ettt e e e e e e e e e e e e e e e e s e e e s e e s ennnne 108
5.4.5. PD assessment reSUltS SUMMALY........cceuiruurrrrrieeriiiiireieeee s s s e e e e s snnnneeeee s 111

6. CONCLUSION. ...coiiiiiitt ettt e e e e e e e s s bbb et e et e e e e e e e e e e anaabenees 121
6.1. 2D FEISMIGNTERPRETATION .....tttetiutteeesastteaesasuseeesastseeesansseessasseeeesassseessassseessasnseessnnsseeesas 121
6.2.3DMICROSITING ASSESSMENT. ....ceetutttteeiuttiaessiteeeesaitetessasseeesassneesssseeesassseessnsseessnsseess 122
6.3.POINTDIFFRACTORSPOTENTIABOULDERS. .....cuvtteeiiiietessitteneassteeeessssneeessnsneessnsnneeesnnseeessnnns 123
7. RESERVATIONS AND RECOMMENDATIONS......cou i 124

8. REFERENCES. ... .. e e e et e e e et e e 125



) e Arklow Bank Wind Park (ABWP) 2D & 3D UHRS Geophysical Su
GeoSurveys
2D & 3D UHRS INTERPRETATION REPORT

Page8

INDEX OF FIGURES
HGURHE - LOCATION OF TBWRKLOWSOUTHEAST COASTREEAND IN THEEA SURVEY AREA OUTLINED IN

WHITE 17
HGURR - ARKLOW ACQUIREDAND3DUHRSURVEY LINES 18
HGURB - THE MAXIMUM EXTENT OF DEEENSIABRITISHRISHCESHEEXCOMPILED FRCBEJRUP ET AL

2005,BRADWELL ET.APOOSBANDSEJRUP ET AR016). 20

HGURH - A. STYLIZED SEAVEL CURVE SHOWING THE TIMING OF TRADITIONAL SEQUENCE STRATIGRAPHIC SYSTEI
TRACTQEF). B.QURVE REPRESENTING THE TIMING OF GLACIATION AND SEDIMENT ACCUMULATION THAT
UNDERPINS GLACIODYNAMIC SEQUENCE STRARBRAPHAME SIDBY-SIDE COMPARISON OF THE TWO
SYSTEMS POINTS TO THE LACK OF CONGRUENCE BETWEEN DEPOSITION AND PRESERVATION POTENTIAL ON
GLACIATED AND GLACIATED CLASTIC SHEEVESORETICAL ASSEMBLAGE OF SYSTEMS TRACTS AND THEIR
ASSOCIATED BOUNDARY SURFACES ARE UNLIKELY TO BE PRESENT OR INTERPRETABLE ON GLACIATED SHE
ADAPTED FROM FIGURE HUUSE ET A(2012). 25

HGURB - EISMIC PROFILE DEPICTING THE BASIC STRATIGRAPHIC FRAMEWORK INTERPRETED ACROSS THE SUR\
AREAIN THE2D SEISMIC DATRHAT FORMED THE BASIS FOR THE DETAILED MAPPIBB\GRLUMES2D
SEISMIC LINBGO02_RR_007. 27

HGURBS - EISMIC PROFILE DEPICTING THE THREE FUNDAMENTAL COMPONENTS OF THE GEOLOGIC FRAMEWORK
THE SURVEY ARER, BEDROGIPLEISTOCENE GLACIOGENIC SEQUEREBLOCENE SURFICIAL SARDS
SFIsMIC LINBAGO02_RR_119 P1. 28

HGURE - FUNDAMENTAL GLACIOGENIC DEPOSITIONAL ZONES THAT REPRESBER ERSTROLS ON THE TYPE
AND DEGREE OF EROSION AND SEDIMENTATION IN GLACIATED EN{IRENMERSEPTUAL
REPRESENTATION OF GLACIOGENIC DEPOSITS ASSOCIATED WITH A GLACIER TERMINATING IN A MARINE
ENVIRONMENAS IS THE SUSPECTED CASE ABRSFBEA SOUTH OF THELE OMAN. ADAPTED FROM
FIGURES ANDG IN KURJANSKI ET.A2019). 29

HGURBB - SPATIAL EXTENT OF MAPPED HOBRQ®EFERENCEDIIAT(IN METRBS 32

HGURE - S ISMIC PROFILE DEPICTING AN EXAMBOEKAT CORRESPONDS TCBJIREACSANDSORMATION
THE SEDIMENTS UBARE MOSTLY SARBDT MAY ALSO CONTAIN GRAVEL DERDEBESSMIC LINE
24G02_RR_119 P1. 33

HGURELO- SEISMIC PROFILE DEPICTING THE SURFICIAL SANDS AND GRAVEL THAT COMPRISEUBIE DEPOSITS OF
ACCORDING TO THE FORMATION TORSRRIBTA SURFICIAL SANDS GRADE INTO GRAVELS BELOW THE
SEABERXD &ISMIC LINBAGO02_RR_119 R2PTO0O08. 34

HGUREL1- SEISMIC PROFILE DEPICTING LARGE SUBAQUEOUS DUNES W) SHBERIMIEBSETAND RIPPLES
THAT ARE COMMON AT THE SURFAJRB. DRESE TYPES OF SEDIMENT BEDFORMS ARE THE RESULT OF
ENERGETIC SEDIMENT TRANSPO&HISMIC LINBAGO02_RR_203. 35

HGUREL2 - SPATIAL EXTENT OF MAPPED HOBRRAREFERENCEDLIAT(IN METRES 37



) e Arklow Bank Wind Park (ABWP) 2D & 3D UHRS Geophysical Su
GeoSurveys
2D & 3D UHRS INTERPRETATION REPORT

Page9

HGUREL3- SEISMIC PROFILE DEPICTING THE MANIFOLD EROSIONAL SURFACES AND GENERAL CQMALEXITY OF TH
SEISMIC FACIRD FIsMIC LINBAGO02_RR_119 P1. 38

HGUREL4 - SEISMIC PROFILE DEPICTING THE INTRICATE SEISMIC FACIES THAT IS LOCALLYUGRESENT WITHIN
MULTIPLE INTERPRETATIONS MAY BE ASCRIBED TO THIS COMPLICATED INTERBBL GEOMETRY
CHANNELIZATIQNTERNAL SUBAQUEOUS DUNE STRUBNDREACIOTECTONIZR SEISMIC LINE

24G02_RR_200. 39
AGUREL5 - SEISMIC PROFILE WGRTDATA DEPICTING THE SANDY DEPOSITS THAT REPRESENT THE MAJORITY OF

SEDIMENTS WITHIMA.2D FEIsMIC LINBAGO02_RR_00ZPT029. 40
AGUREL6 - SEISMIC PROFILE DEPICTING APPARENT DEFORMATION RELATED TO GLACIOTECTONISM THAT IS

OCCASIONALLY PRESENT WUIBM2D SFEIsmIC LINB4G02_RR_007. 41
AGUREL7 - SPATIAL EXTENT OF MAPPED HOB@BREFERENCEDIIAT(IN METRBS 43

HGUREL8 - SEISMIC PROFILE DEPICTING THE TRANSPARENT FACIES THAT | {GBMEIMENDALLY
REPRESENTING GLACIOLACUSTRINE DEPSEBMIC LINEIG02_RR_007. 44
HGUREL9 - SEISMIC PROFILE DEPICTING THE CLAYEY SEDIMENTS THAT ARE PREVAE DF TENFHE SOFT
CLAYS ABOBARE OVERLAIN BY STIFFARDY SEDIMEN2® FISMIC LINBAGO02_RR_200_BPT09H45
HGURR20- SPATIAL EXTENT OF MAPPED HOBIZAREFERENCEDIAT(IN METRBS 47
HGURR1 - SEISMIC PROFILE DEPICTING FORESET BEDDING SUGGESTIVE OF DELTAH

FRTUSINS MAY
REPRESENT DELTAIC INPUT TO EITHER A GLACIOMARINE OR GLACIOLACUSTRINEESSERORNNENT
24G02_LK_XL_09. 48

HGURR2 - SEISMIC PROFILE DEPICTING THE TYPICAL FRACAEHAF IS MOSTLY INCOHERENT AND POSSIBLY
INDICATIVE OF GLACIOMARINE DEPQRDISNSMIC LINE4G02_RR_059_R1. 49

HGURR 3 - SEISMIC PROFILE ARBTDATA DEPICTING SANDS OVERLYING CLAYEY SEDIMENTS THAT IS A COMMON

SEQUENCE WITHINA.2D SEIsmIC LINBAG02_RR_059 RIPTO48-C. 50
HGURR24 - SPATIAL EXTENT OF MAPPED HOBIZ®EFERENCEDLIAT(IN METRBS 52
HGURR25- SPATIAL EXTENT OF MAPPED HOB®N 1REFERENCEDIIAT(IN METRBS 53

FHGURR6 - SEISMIC PROFILE DEPICTING THE CONTRASTING SEISMIC FACIES OF THE UPPER AND LOWER MEMBER!
U1.THE BASAL DEPOSIES THEBEDDEIMEMBER DISPLAY BEDDING WITH LATERAL CONTHEUITY
OVERLYING DEPOSIES THEUPPERILLSDISPLAY A SEMITRANSPARENT TO CHAOTIC BAEISRIGINE
24G02_RR_XL_245. 54

FHGURR7 - SEISMIC PROFILE DEPICTING AN EXAMPLE OF THE LAYERED FACIES THERIO PRESHNMTTHE
BASAL DEPOSITIHF THESE DEPOSITS MAY CORRESPONCBEDDEB/IEMBER OF THEBF2D SEISMIC
LIN24G02_RR_210. 55

HGURR28 - SEISMIC PROFILE DEPICTING THE LAYERED SEDIMENTS AT UHETBASEACEORDINGTBTDATA
ARE INTERBEDDED SAND AND Z2ID&¢ISMIAINE24G02_RR_00CPTO032. 56



) e Arklow Bank Wind Park (ABWP) 2D & 3D UHRS Geophysical Su
GeoSurveys
2D & 3D UHRS INTERPRETATION REPORT

PagelO

HGURR9- SEISMIC PROFILE DEPICTING THE GENERNAGHERENT SEISMIC FACIES THAT PREVAILS WITHIN THE
UPPER DEPOSITSAFTHESE DEPOSITS HAVE BEEN INTERPRETRIPRERHES OF THEBF2D SEISMIC

LINE24G02_RR_XL_246. 57

HGURBO0- SEISMIC PROFILE ARBTDATA DEPICTING THE SEDIMENTOLOGICAL HETEROGENEITY COMMON WITHIN
U1.2DSEISMIC LINS4G02_RR_XL_245 @RPT021. 58

HGURB1 - SPATIAL EXTENT OF MAPPED HOQ{BHEFERENCED[I@T(IN METRE)S 60

HGURE32 - SEISMIC PROFILE DEPICTING AN EXAMB2HBAT SIMULTANEOUSLY REPRESENTS THE TOP OF
BEDROCK AND THE BASB2DRD FIsMIC LINBAGO02_RR_007. 61
HGURE3- SEISMIC PROFILE DEPICTING THE MOSTLY INCOHERENT AND CHAOTIC SEIJRTEAACIES OF
SUGGESTS DIAMIQISSTLY TILIZD SEISMIC LINAG02_RR_007. 62
HGURE4 - SEISMIC PROFILE ARBTDATA DEPICTING THE HETEROGENEOUS SEDIMENTS PRESENURISHIN
UNDER SAMPLED IN GFTDATA DUE TO ITS DEPTH BELOW THE SEARBOK OF PENETRATION OF THE
CPTPROBE2D SEISMIC LINMGO02_RR_00ZPTO3A. 63
HGURE5 - SEISMIC PROFILE DEPICTING AN EXAMPLE OF WHERE TOP OF WEATHEREL) BEDROGIOF
INTACT BEDROMELLOWWAS INTERPRETED IN THE DETAILED MAPPIN®/OBDVWOLUMESINEL45
FROMWT483DVOLUME 65
HGURE6 - SEISMIC PROFILE DEPICTING AN EXAMPLE OF WHERE THE BEDROCK SURFACE IS EASILY DELINEATED ¢
ITS CORRESPONDENCE TO AN ANGULAR UNCONEZDSMEMIC LINBAGO02_LK_XL_07. 66
HGURE7 - SEISMIC PROFILE DEPICFIN® OF PENETRATION INTO THE BEDROSIKEGREE OF PENETRATION BY
A RELATIVELY HEREQUENCYOW POWEREISMIC SYSTEM POINTS TO A LACK OF COMPETENCY IN THE

BEDROCRDSEISMIC LINMGO02_RR_007. 67
FGURES8- SEISMIC PROFILE DEPICTING THE GRAVELLY SEDIMENTS THAT EXIST IN THE URBGRANIPASITS OF
THE BASE Q#0.2DSEISMIC LINB4G02_RR_076PTO017. 70

HGUREB9- SEISMIC PROFILE ARBTDATA DEPICTING THE PREVALENCE OF SOFT SEDIMENTS WITHIN THE UPPER TIL
OFU1.As PER THEPTMEASUREMENTBHE SOFT SEDIMENTS WITHIN THE SURVEY AREA ARE CLASSIFIED AS
CLAY2D EEIsSMIC PROFI2EG02_RR_00ZPTO3A. 72

HGURHEO0- SEISMIC PROFILE ARBTDATA DEPICTING HARZERSOFT CONDITIONS WITHIN THE
GLACIOLACUSTRINE DEPOSITS INTERPRETRIOBI2ZBISEISMIC LINMAGO02_RR_119 R2PT019.73

HGURHE1- SEISMIC PROFILE ARBTDATA DEPICTING HARZERSOFT CONDITIONS WITHIN THE UPPER TILLS OF
U1,WHERE STIFF SANDS RAPIDLY GIVE WAY TO ST &ISME LINBAG02_RR_119 P1,

SCPTO06 74

HGURHE2- SEISMIC PROFILE DEPICTING THE HETEROGENEITY OF SEDIMENTS WITHIN THE GLACIOGENIC DEPOSIT
REPRESENT THE BULK OF THESNRARCE GEOLOGY OF THE SURVEAD@IaMIC LINBAGO02_RR_007,

CPT021. 76

HGURE3- SEISMIC PROFILE DEPICTING THE CONTRYEDCSEISMIC FACIES OF THE UPPER W1 S 04T
STRONGLY SUGGEST GLACIOTECTZINEESMIAINE24G02_RR_076. 77



) e Arklow Bank Wind Park (ABWP) 2D & 3D UHRS Geophysical Su
GeoSurveys
2D & 3D UHRS INTERPRETATION REPORT

Pagell

HGURHE4 - SEISMIC PROFILE DEPICTING COMPOSITE SUBAQUEOUS DUNES INDICATIVE OF SEDIMHNT TRANSPORT
SEISMIC LINEIGO02_RR_203. 78
HGURHES5 - SEISMIC PROFILE DEPICTING AN EXAMPLE OF POTENTIAL\SBERRING SURFICIAL SANDS HAVE
BEEN WINNOWED AWAY LEAVING GLACIOGENIC SEDIMENTS EXPOSED A2DSEISRABENE
24G02_RR_031. 79
HGURHE6 - SEISMIC PROFILE DEPICTING THE RARE OCCURRENCIDEFINERECHANNEL FEATURE IN THESE
DATA2DSEISMIC LINBAGO02_LK_XL_08. 80
HGURET7 - SEISMIC PROFILE DEPICTING THE COMPLICATED GEOMETRIES OF THE INTERNAL EROSIONAL SURFACE
OCCUR LOCALLY WITHDM.2D FEisMIAINE24G02_RR_200. 81
HGURHE8- STRONG NEGATIVE IMPEDANCE ANEBBEYKICKWITHIN THE RECENT SEDIMENWSTSS,
APPROXIMATEL¥.5V LENGTH3M WIDTH AND A2.5M BSB. 83
HGURE9- STRONG NEGATIVE IMPEDANCE ANEBBEYKICKWITHIN THE RECENT SEDIMENWSTANL,
APPROXIMATEBM LENGTHL.5M WIDTH AND AZ.5M BSB 83
HGURE0 - GREENREBEG2024MBE DATA AWTGLOCATION&/ T41(TOP LEFANDWT33(BOTTOM LEFT
AND RESPECTIVE SLOPE PRAAESDB-. & THE RIGHTOP. LOWRELIEF SEABED DEPRESSION ABOVE THE
3DUHRS\NOMALY OW/T41,BOTTOMLOWRELIEF BEDFORM ABOVESTHEHR\NOMALY OW/T33.84
HGURB 1- THE PRINCIPLES3IHMIIGRATIONGREEN SECTIONS SHREWCUTS ON BDHYPERBOLOID DIFFRACTION
VOLUME 86
HGURES2 - DATA EXAMPLES DEPICTING OF THE DIAGRBMREE, SHOWING NONIIGRATEBDUHR®ATAA
NONMIGRATED SEISMIC INMEJL)CORRESPONDS TO THE DIRECTION NURHERUREL INTERSECTING
THE BLUREAL HYPERBOLOID ARER GREEN DO(R®PARENT APBX DIFFERENT DERPMS
PERPENDICULAR CROSMNECORRESPONDS TO THE DIRECTION NUBMBERING THE GREEN DOT AS AN
APPARENT HYPERBOLOID. BREXMPLE SHOWN NOT FRRIMJHR ABWPSURVEY 86
HGURE3- TIME SLICES OF NOINGRATE[MIGRATEDAND ENVELOPE DATA INTERSECTIR®IHBWN IN
HGURR. THE DIFFRACTION HYPERBOLOID OBSERVENMAUNLDAEA(LEFY COLLAPSES INTO A HIGH
AMPLITUDECENTREENVELORRIGHJOBJECT IMIGDATA EXAMPLE SHOWN NOT FRRIMUHRR\BWP
SURVEY 87
HGUREB4 - SCHEMATIC REPRESENTATION OF HOW POINT OEBEETF-QRRIABLE SIZES MAY BE OBSERVED IN
SEISMIC SLIGESECORDING TO THEIR ACOUSTIC RESPONSE AND POSITION RELATIVE TO THE SEISMIC BINNING
GRIDBLACK CIRCLES REPRESENT OBJECTS OF DIFFEREEREIAZESREY SQUARES SHOW THE BIN AREAS IN
WHICH THEIR RESPECTIVE ACOUSTIC RESPONSE WOULD BE DETECTED |N\DEEEWDMNGLONESHEIR
CENTER LOCATION RELATIVE TO THE BINNERNSIONS OF SMALL TARGETS MAY BE OVERESTIMATED WHEN
THEIR RESPONSE IS DETECTED IN SEVERAL BINS 89
HGURB5 - WORKFLOW FOR THE MANUAL MAPPING OF POINT DIFFRACTIONS 96



) e Arklow Bank Wind Park (ABWP) 2D & 3D UHRS Geophysical Su
GeoSurveys
2D & 3D UHRS INTERPRETATION REPORT

Pagel?

FGURE6 - BURIEDANOMALYCONFIDENCASSIGNMENTP D3=HIGH CONFIDENGED 2= MEDIUM CONFIDENCE
PD1=Low CONFIDENBDO=CONFIDENCE ZHROINT ANOMALIES DETECTED WITHIN THE MULTIPLE
INTERVAL 99

FHGURE7 - EXAMPLES OF INTERPRIPIBBTARGETSP D5 WITH HIGH CONFIDENCE OF BEING RELATED WITH
POTENTIAL SUBSURFACE BOUIRERES SHOW INL|KEROSSLINE AND DEPTH SLICE DIGEEAZENTRE
AND RIGHRESPECTIVEUNTERSECTING EARIDAT ITS CENTRE POSITION 101

FGURB8- EXAMPLES OF INTERPRIPIEBTARGETSP D5 WITH HIGH CONFIDENCE OF BEING RELATED WITH
POTENTIAL SUBSURFACE BOUIRERES SHOW INL|KEROSSLINE AND DEPTH SLICE DIGEEAZENTRE
AND RIGHRESPECTIVEUNTERSECTING EARIDAT ITS CENTRE POSITION 102

FGURB9- EXAMPLES OF INTERPRIPIBPTARGETSP D5 WITH MEDIUM CONFIDENCE OF BEING RELATED WITH
POTENTIAL SUBSURFACE BOUIRERES SHOW INL|KEROSSLINE AND DEPTH SLICE DIGEEAZENTRE
AND RIGHRESPECTIVEUNTERSECTING EARIDAT ITS CENTRE POSITION 103

FGURES0- EXAMPLES OF INTERPRIPIEPTARGETSP D5 WITH MEDIUM CONFIDENCE OF BEING RELATED WITH
POTENTIAL SUBSURFACE BOUIRERES SHOW INL|KEROSSLINE AND DEPTH SLICE DIGEEAZENTRE
AND RIGHRESPECTIVEUNTERSECTING EARIDAT ITS CENTRE POSITION 104

FGURES1 - EXAMPLES OF INTERPRIPIBEDTARGETSP D5 WITH LOW CONFIDENCE OF BEING RELATED WITH
POTENTIAL SUBSURFACE BOUIRERES SHOW INL|KIROSSLINE AND DEPTH SLICE DIGEEAZENTRE
AND RIGHRESPECTIVEUNTERSECTING EARIDAT ITS CENTRE POSITION 105

FGURES2 - EXAMPLES OF INTERPRIPIBEDTARGETSP D5 WITH LOW CONFIDENCE OF BEING RELATED WITH
POTENTIAL SUBSURFACE BOUIRERES SHOW INL|KIROSSLINE AND DEPTH SLICE DIGEEAZENTRE
AND RIGHRESPECTIVEUNTERSECTING EARIDAT ITS CENTRE POSITION 106

FGURES3 - EXAMPLES OF INTERPRIPIBOTARGETSP D5 WITH ZERO CONFIDENPEBINT ANOMALIES DETECTED
WITHIN MULTIPLE INTERWIAGES SHOW INLJNMIROSSLINE AND DEPTH SLICE DIGEEAZENTREAND
RIGHTRESPECTIVIEUNTERSECTING EARIBAT ITS CENTRE POSITION 107

FGURE54 - EXAMPLES OF INTERPREJZL) USTER&ROUPING A5 WITH MEDIUM CONFIDENCE OF BEING
RELATED WITH POTENTIAL SUBSURFACE BOMABERSHOW INL|NIROSSLINE AND DEPTH SLICE DISPLAYS
(LEFTCENTREAND RIGHRESPECTIVEUNTERSECTING EACH CLUSTER AT ITS CENTRE POSITION.09

FGURES5- EXAMPLES OF INTERPREIED USTER&ROUPING G5 WITH LOW CONFIDENCE OF BEING RELATED
WITH POTENTIAL SUBSURFACE BOUDM¥RSS SHOW INL|NMIROSSLINE AND DEPTH SLICE DIGEEAYS
CENTREAND RIGHRESPECTIVEUNTERSECTING EACH CLUSTER AT ITS CENTRE POSITION 110

HGURE6 - EXAMPLE OF INTERPRERBBACIEEPDFY, POSSIBLE COARSEAINED DEPOSITS WITH POTENTIAL HIGH
DENSITY OF SMALL OBJ(GRAVELSEBBLESOBBLEAND SMALL BOULDER OUDS OVIXHIN WHICH IT IS
NOT POSSIBLE TO DISCERN INDIMBIGES SHOW INLINIROSSLINE AND DEPTH SLICE DISEEAXYS
CENTREAND RIGHRESPECTIVIELY 111



oppyscat cansutans Arklow Bank Wind Park (ABWP) 2D & 3D UHRS Geophysical Su
() GeoSurveys (ABWP) Py

Pagel3
2D & 3D UHRS INTERPRETATION REPORT
INDEX OF TABLES
TABLEL - ARKLOW PROJECTION SYSTEM AND VERTICAL DATUM 18
TABLE2 - PARAMETERS USED FOR GRIDDING HORIZONS 21
TABLE3 - KSPROJECT DETAILS 22
TABLEL - GROUND MODEL HORIZONS INCLUDED KBPRBIEQT2DAND3DHORIZONS 22
TABLES - GROUND MODEL GRIDS INCLUDED IKSHROJIEQT2DAND3DHORIZONS 23

TABLESG ¢ NOMENCLATURE FOR INTERPRETATION ITEMS FEATUKEPROTEET FOR ASSESSMENT OF

GEOHAZARDS ARDs 23
TABLE/ - TABLE-1 FROM THARKLOWDFFSHORAWINDFARMINTERINGROUNMODEIREPORREV], THAT
SHOWS THE STRATIGRAPHIC FRAMEWORK FOR THE INTERIM GROUND MODEL 26

TABLES - THEQUATERNARY GEOLOGIC FRAMEWORK FOR THE RELEVANT MREAIBA TABLE-1 FROM
ARKLOWDFFSHORA/INDFARMINTERINGROUNMODEIREPORREVL, ADAPTED FROMELLETT ET.AL

(2015). 30
TABLE - LIST OMVT &G WHERE SEISMIC UNOTS PRESENT 32
TABLELO- LIST OMVT G WHERE SEISMIC UNDAIS PRESENT 37
TABLEL1- LIST OMVTG WHERE SEISMIC UNOBIS PRESENT 43
TABLEL2- LIST OBV TG WHERE SEISMIC UNTAIS PRESENT 47
TABLEL3- LIST OMVT G WHERE SEISMIC UNITS PRESENT 52
TABLEL4 - LIST OMVT G WHERE SEISMIC UN®@TS PRESENT 60

TABLELS - TABLES FROMMELLETT ET.ARO15)THAT LISTS FEATURHERISFSEA GEOLOGY THAT MAY REPRESENT
ENGINEERING HAZARDS AND RELATED CONSTRAINTS 69

TABLELG - TABLEY FROMMELLETT ET.AR015)PROVIDES A LIST OF THE RANGES OF UNDRAINED SHEAR STRENGTH
(S) VALUES FOR THE RELEVANT FORMATIONS WITHIN THE SURVRNRRIFSHIEAFORMATION AND
CARDIGANBAYFORMATIONS, METRICS CAN BE USED TO APPROXIMATE THE LEVELGINSOVERTION IN
SEDIMENT DEPOSITS 75

TABLEL7 - POSITION AND SIZE OF BURIED NEGATIVE AMPLITUDE ANOMALIES WETEBARDWAT4 1. 82

TABLEL8- OBJECT REAL SIZE VERSUS ITS PERCEIVED HORIZOQIBAM BIRESENSMIC DATA 90

TABLEL9 ¢ SUBSURFAGEDEC CONTACT LIST ATTRIB(IRESHAPEFILE 97

TABLE20- SUMMARY OF FINDINGS OF PBEPOTENTIAL BOULDERS ASSESSMENT ABWREURVEY 112



) e Arklow Bank Wind Park (ABWP) 2D & 3D UHRS Geophysical Su
GeoSurveys
2D & 3D UHRS INTERPRETATION REPORT

Pagel4d

ABBREVIATIONS

ABWP

BSB

BSU

C

CBF

CPT

DPT

ESE

GH

BSB

BSU

GS

GM

GR

km

KS

MBES

MIG

LAT

UHRS

MUL

NE

NNE

Arklow Bank Wind Park
Below Seabed

Base Seismic Unit
Cluster

Cardigan Bay Formation
Cone Penetration Test
Depth migrated stack
East

Eastsoutheast
Geohazard

Below Seabed

Base Seismic Unit
Geosurveys

Geological ground model
Green Rebel

Kilometres

Kingdom Suite

Metres

Multi Beam Eco Sounder
Migrated stack

Lowest Astronomical Tide

Multichannel UltraHigh Resolution Seismic

Multiple attenuated (noAmigrated) stack

North
Northeast

North-Northeast



) e Arklow Bank Wind Park (ABWP) 2D & 3D UHRS Geophysical Su
GeoSurveys
2D & 3D UHRS INTERPRETATION REPORT

0S

oSl

PD
PDF
PQ

Q

QC

S

SE

NR
SSE
SSE
SNR
TWT
UHRS
VEL_INT
VEL_RMS
W
WISF
WGS
WGS84
WNW

WTG

Offshore Site

Offshore Site Investigation
Pointdiffraction lural PDs)
PD facies

Pre-Quaternary

Quaternary

Quality control

South

Southeast

Signailto-Noise Ratio

Scottish and Southern Energy
Southsoutheast
Signafto-noise ratios

Twoway travel time
Ultra-High Resolution Seismic
Interval velocities used for depth conversion
Root Mean Square velocities used for depth conversion
West

Western Irish Sea Formation
World Geodetic System
World Geodetic System 84
WestNorthwest

Wind Turbine Generator



o Arklow Bank Wind Park (ABWP) 2D & 3D UHRS Geophysical Su
2 GeoSurveys
2D & 3D UHRS INTERPRETATION REPORT

Pagel6

1. INTRODUCTION

The 3D multichannel Ultra High Resolution Seismic (UHRS) data processing reported herein was
performed within the scope of the Arklow Bank Wind Park (ABWP) survey area. The survey was carried
out by Green Rebel, on board of the Roman Rebel vessel (frodudthto 2nd August 2024) and MV

Lady Kathleen vessel (from 13th of July to 3rd of August, 2024).

The general scope of thABWP projectvas to execute a reconnaissance survey to support the
planning and dehazard for the installation obffshore windfarminfrastructures, providing an
understanding of the expected shall@ubsurfaceground conditions across the site. As a complement
to the interpretation of thegeological ground model, the 2D and 8BIRSlata were inspected in
order to identify any potential constraints on future developments of the site.

The main objectives of the 2D and BBIRSurvey and works are:

1 Geologicalground modeling down to 100 m below seabédonsidering that the achieved
penetration will be dependent on the sediment properties at the site)

1 Detailed and clear delineation of tleeibsurfacegeological layers and structural elements;

1 Resolve and determine bedrock depth across the site as far as passibherever possible,
to identify weathered rockhegd

1 Provide accurate information on changessiabsurfaceunit stratigraphy including lateral
variability, thickness of unitsand changes in material properties

T Identify subsurfacerelevant features and geohazards that may impact site design and
development €.g. very soft or very hard geological surfaces and seismic units, faults or fault
zones, shallow gas, €}c.

Seismic data interpretation was carried out at GeoSurveys (GS) office, using Kingdom Suite software
from S&P Global.

The survey site is located offshore the southeast coast of Irekigdrgl), 8 to 12 km off the coast of
County Wicklow. The area is approximately 67 with water depth in the rangef-0.9 to-51m LAT.

The UHRS data acquisitiamd processingvas not the same for the two vessels. THeIRSata
acquisition carried out by Roman Rebel used&RSystem that included: thre&ecSource 200 tips
LW, three Gedspark 2000XF0 power supplies, five Semse UltrdLight Weight 48 channels streamer
(group interval of 1m), ten mulrace units, thirteenduatDGNSS antennas MK3 located on each
sparker sources and at the front and tail buoy of each streaandra GeeSense reference hydrophone
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(single element)Theacquisitioncarried out byM/V Lady Kathleensed alJHRSystem that included:
two GeoSource 200 tips LW, two G&park 1000X power supplies, five Ggense UltraLight Weight
24 channels streamer (group interval of 0.5m), five métce units, oneduatDGNSS antenna MK4
located on each sparker souread a GeeSense reference hydrophone (single elemefrther
detailson the UHR&Jlata acquisition and processing can be found in th&JBIR$Processing Repoct
Arklow_3D_UHRS_PROCESSING_REPORT

5.0km 10.0 km 15.0 km 20.0 km
Figurel - Location of the Arklowsoutheast coast of Ireland in the Sea. Survey area outlined in white.

1.1. SURVEY AREA
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The Arklow survey comprises a total/df 3D UHRS volumes acquired al88g swaths (717 swaths
by theRoman Rebel vessel and 105 swdipshelLady Kathleen vessel), making up a total line
length of approximately 600 knfrigure2). Of these, approximately 145 km lin@spresented byd4
individual seismisections)constitutethe 2D UHRS survey that interlinks the 3D UHRS volumes at
WTG locations. The@ection system used the WGS84 / UTM Zone 30N (EPSG 32630) and the
vertical datum is Lowest Astronomical Tide (LAT) (Table 1).
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Figure2 - Arklow acquired 2D and 3DHRSurvey lines.

Tablel - Arklow projection system and vertical datum.

Location

Offshore ArklowSE coast of Ireland

Coordinate system

WGS 84JTM zone 30N

Vertical datum

LAT

Water depth

-0.9to-51 m
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2. REGIONAL GEOLOGICAL SETTING

¢CKS I NJf2¢ NBIA2Y Aa arddad SR 2y LNBflIyRQa SI:
history of the area is complex having been shaped by numerous processes, e.g., tectonics, volcanism,
sealevel fluctuations, and glaciations, which began in Bieterozoic and extend to the Quaternary.
CKAA adeyiKSara 2dzifAySa (GKS NBIA2yQa (SOilG2yA0
emphasis on stratigraphy, glacial geomorphology, offshore sedimentary architecture, anglgoat
processes.

The Arklow coastal region is underlain by metasedimentary and volcanic rocks deposited in oceanic
basins that formed prior to, and contemporaneously with, the closure of the lapetus Ocean. It was the
closure of this ancient ocean that brought about theambf two disparate terranes, forming what is

now referred to as the British IsleBedrock types include slates, sandstones, greywackes,
conglomerates, and volcaniclastic units of Ordovician age. Cambrian sandstones have also been
recorded offshore. Yourmy Mesozoic and Cenozoic strata, predominantly of Triassic, Jurassic, and
Paleogene age, occur to the south and west of the region and represent extensional basin infill
associated with the initial rifting of Pangaea.

The marine shelf offshore Arklow represents an extension of onshore bedrock lithologies, now covered
by variable Quaternary deposits. The Quaternary unit is periodically disrupted by faulting and glacial
erosion. Subsurface mapping of the region pointB#beozoic strata being overlain unconformably by
glaciogenic units. The Quaternary deposits represent a discontinuous sediment cover that overlies the
basement rocks across onshore and offshore environments. The glaciogenic component of these
deposits arethe result of repeated glaciation events, predominantly from the Middle and Late
Pleistocene. They exhibit a wide range of sediment types and sedimentary structures reflecting
subglacial, proglacial, and paraglacial processes.

Glacial deposits predating Late Pleistocene glaciations exist within the Irish Sea. However, there is a
A0NRYy3a LINBaASNBIGA2Y oOoAla G266 NRa aSRAYSyd RSLR
115,000 to 11,700 years ago. During the Last GlaciBl M¥' dzY F HcZpnn &SI NA | 32
Ireland and western Britain coalesced into the Briiisbh Ice Sheet that covered the Irish Sea. The
convergence of the aforementioned glaciers within the topographic confines of the Irish Sea basin gave
rise to the formation of the Irish Sea Ice Stream (ISIS). The ISIS under pressure from massive ice
accumulation in the Scottish Highlands became a-fasting glacier that progressed southward
GAGKAY (GKS 02y 7TAYy Slke bash. urkebtlyt is hisuinéd that$hle SIS teimhAedz3 K

and retreated within a marine environment, south of the Isle of Man.

The advancement and subsequent retreat of the ISIS produced the complex glaciogenic sequence that
exists largely in the subsurface of the modern continental shelf. The sediment types and morphologies
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of the glaciogenic deposits are diverse, including subglacial tilsyacginal moraines, tunnel valleys,
glaciolacustrine and glaciomarine sediments.

Following rapid sedevel rise during the Holocene and the coincident transgression of the continental
shelf, 10,00&c nnn &SFNB 323 AYUGSNIARFE YR YIFNAYS O2)
glacial deposits were reworked in the marine eomiment under the combined energy of currents,

tides, and waves. The Irish Sea is known for its energetic tidal currents that are the predominate force
shaping the modern seabed. The Holocene deposits are mostly sands, winnowed from glaciogenic
deposits, tlat now comprise sediment bedforms that range in size from massive sandbanks and
sandwaves to minor ripples. In some cases, currents have removed the Holocene sediments exposing
Pleistocene glaciogenic deposits at the seabed. Gravel lags may also be ptekemhodern seabed

or near the base of the Holocene sands.

’ il

e

b w0 100 200 300 400 km
I ¥ P Ay 0= — — A
Figure3 - The maximum extent of the Devensian Britistish Ice Sheefcompiled from Sejrup et al., 2005, Bradwell et al.,

2008 and Sejrup et al., 2016
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3. SEISMIC INTERPRETATION

The seismic interpretation and descriptions included in this report are based on the assessthent of
UHRS data acquired within the survey ang@acessed according with the procedures described in the
accompanyingArklow Bank Wind Park (ABWP) 3D UHRS Geophysical $uneegsing Report
(Document NoREP2433033

All figures and seismic interpretation work that are included in this report are part of the Kingdom
Suite project associated to this report. All seismic profiles are-ptdicessed, migrated and in depth
(metres), unless stated otherwise. Numbers on tleitontal and vertical axis refer to distance in
YSGNBad ¢KS O02f2dz2NDFNJ F2N) 6KS aSAaYAO RAaLX I @
Kingdom Suite). The colourbar used for each basemap is the 3D Effects: warm colours (red) indicate
shallower depths, and cool colours (blue) indicate greater depths (unless stated otherwise). For every
seismic unit, two basemaps are presented: (1) mapped surface of the base horizon, referenddd to
showing its spatial extent; (2) grid of the depth below seabed of the base of the unit; Vertical
exaggeration on seismic section figures is variable: horizontal and vertical scales were adjusted to best
illustrate the features of interesEach seismic section is displayed with and without interpretation.

Table2 summarizes the griddingarameters used for all grids in the Kingdom Suite project and
displayed in this report. These settings are based on their ability to deliver the best results (coverage
between lines whilst minimizing artefacts and edge effects). At a second stage, grids wezd stpp

that undesired extrapolation onto other units is minimized.

Table2 - Parametersused for gridding horizons.

Cell size 5m
Algorithm Flex Gridding
Fit to data 0.5
Smoothness 6
Search radius 50 m
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3.1. DELIVERABLES

The final 2and 3DUHR Snterpretation is included in the accompanying Kingdom Suite project which

contents are presenteth the tablesbelow (Table3 to Table6).

All seismic interpretation data were exported from KS project and delivered as ASCII files:

1 Horizons TWT& depth)- exported as "GeoQuestARD IMAGE 7" format;

1 Grids TWT& depth)- exported as "XYZ" format;

9 Faults (depth} exported as "GeoQuestARD IMAGE 7" format.

Table3 - KS project details

KS project name

Arklow

SQL version

Auto SQL Server Express 2014

Seismic datasets

2DUHRSFAST_MIG, FAST_MUL, FAST_DPT, FAST_VEL_INT, FAST_VE

3DUHRSMIG, MUL, DPT, VEL_INT, VEL_RMS

Culture

ARK_60x60m3DUHRsSurveyOption2_SSE_24052024
SSE Arklow Bank 100mx100m_Box

2D Ground model lorizons

7 horizons inNTWTand depth(LAT)Table4)

2D Ground model gids

14 grids inTWTand depth LAT (Table5)

3D Micrositing horizons
(Ground model& Geohazards)

611horizons inTWTand depth (LAT)

3D Micrositing grids
(Ground model &Geohazards)

1238grids inTWTand depth (LAT, BSB, Thickness)

Table4 - Ground modelhorizons included in the KS projegeD and 3D horizons

KS HORIZONS UHRS INTERPRETATION

Name | KS colour code| TWT | Depth LAT Description

00 Dodger Blue K K Seabed

BO Salmon K K Ravinement surface; base of surficial sediments; Surface Sands

. Erosional surfaces of different origins (marine and glaciogenid

BOA Hot Pink K K processes); part of Western Irish Sea Fm (?)

BOB Spring Green K K Base glaciolacustrine deposits (?); part of Western Irish Sea Fn

B1A Green K K Base of Western Irish Sea Fm.

B1 Blue K K Base of Upper Till Member of Cardigan Bay Fm (?).

B2 Yellow K K Base of Bedded and/or Infill Members of Cardigan Bay Fm (?
BUTU1 Orange K K Base of Cardigan Bay Fm; top of bedrock.
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Table5 - Ground modelgrids included in the KS projegt2D and 3D horizons

KS GRIDS
Name KS colour code 2D Depth LAT| 3D Depth LAT| 3D Depth BSB| 3D Thickness
00 Dodger Blue K K K K
BO Salmon K K K K
BOA Hot Pink K K K K
BOB Spring Green K K K K
B1A Green K K K K
B1 Blue K K K K
B2 Yellow K K K K
BUTU1 Orange K K K K

Table6 ¢ Nomenclature for interpretation items featured in thKS Projecfor assessment of geohazards and PDs

Geohazards 3DHorizons WTGname_UniKX(TWT and Depth LAT)
3DGrids WTGname_UniKX(Depth LAT)
Culture WTGname_Deliveryl {hssessment)
PDAssessment WTGname_Delivery2 ™assessment)
3DHorizons WTGname_C2_X (Cluster confidence 2)
WTGname_C1_X (Cluster confidence 1)
WTGname_HZ_X (Geological Feature)
WTGname_PDF_X (Geological Feature)
WTGname_HZ_AA_X (Geological Feature, negative amplitude
Faults WTGname_PD3 TWT) (Isolated PD confidence 3)

WTGname_PD2 (TWT) (Isolated PD confidence 2)
WTGname_PD1 (TWT) (Isolated PD confidence 1)
WTGname_PDO (TWT) (Isolated PD confidence 0)
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4. UHRS SEISMOSTRATIGRAPHIC INTERPRETATION

Initial seismic interpretation was performed on a set of regional 2D lines that were produced from the
3D field acquisition program. The interpretation of the 2D lines was performed with input from an
already established interim ground model and formation tops\a=tifrom geotechnicalata (Arklow
Offshore Wind Farm Interim Ground ModgReport 202401982-R by NGI (2024))s is typically the

case when new data is assimilated into vintage interpretations, perfect alignmenhotaschieved
between the existing uhhorizons and formation tops and the new seismostratigraphic interpretation
developed using the most recent dataset. However, the fundamental stratigraphic framework and unit
structure are conserved iGeoSurvey@ A Y G SNIINBGl GA2yad ¢KS | F2NBYS)
and link the 3D seismic volumes positioned at the WTG locations, formed the basis for their
interpretation. Detailed mapping and interpretation were performed on the 3D seismic volume for
eachWTG location. The results of this analymie provided on a bloeky-block basis in the WTG
reports.

Interpretation of the seismic data points to the survey area as being comprised of three basic geologic
units. The basal unit is a mesadimentary bedrock, the surface of which has been sheared and
weathered by multiple Pleistocene glaciations. A reldgiteick, glaciogenic sequence unconformably
overlies the bedrock surface. The glacial deposits are predominantly diamictic, largely tills.
Glaciolacustrine and glaciomarine sediments are also interpreted within the survey area. Glaciogenic
deposits are canprised of a mixture of clay, silt, sand, and gravel. The Pleistocene glaciogenic deposits
are overlain by a Holocene sand unit. The surface of the Holocene sands, that represent the seabed
sediments, are interpreted as highly mobile owing to the prevadent sandwaves and ripples.
Holocene sediments are mostly sand with localized deposits of gravel.

Geohazard analysis of the combined seismic, geotechnical, and MBES data resulted in the potential
hazards listed below:

1 Boulders and cobbles

1 Gravej

Sediment transport
Heterogeneous sediments
Soft sediments
Hardover-soft conditions

Glaciotectonized deposits

= =2 =4 -4 -8 -2

Overconsolidated sediments



oppyscat cansutans Arklow Bank Wind Park (ABWP) 2D & 3D UHRS Geophysical Su
() GeoSurveys (ABWP) Py Page25

2D & 3D UHRS INTERPRETATION REPORT

 Paleochannels
4.1. SEISMIC INTERPRETATION STRATEGIES AND METHODOLOGIES

The interpretation of these data was performed using a hybridized methodology, implementing
elements of classical seismic stratigraphy, sequence stratigraphy, and lithostratigraphy. The
application of sequence stratigraphic principles, that often providdraanework for seismic
interpretation, were limited in these data, given that many of the bounding surfaces are directly
related to glacial processes that are notphase with sedevel coupled systems trac(&igure4).
Seismic facies analysis was an essential component of the interpretation process. Additionally, the
geotechnical data with their derivative formation tops were also key to the process of choosing the
most relevant seismostratigraphisurfaces to map(NGIl, 202% A basecentric approach was
employed when digitizing the seismic horizons that delineate the bounds of the seismic units. For
example, BO is the seismic horizon that delineates the base of Seismic Unit 0 (UO) and so on. One caveat
to this rule is B2, as it repsents simultaneously the base of Seismic Unit 2 (U2) and the top of bedrock.

@ Late Highstand Relative ®) Glacial Maximum | Interglacial Accumulation
; of ice and
sea level | Ice accumulation :
sediments

I IRD addition

/ Marine

sedimentation

Glacio-marine
sedimentation

Regressive
System

Transgressive
System

Lowstand System

Time » Time
Figure4 - A. Stylized sedevel curve showing the timing of traditional sequence stratigraphic systems tracts (left). B.
Curve representing the timing of glaciation and sediment accumulation that underpins glaciodynamic sequence
stratigraphy (right). The sidédy-side comparison of the two systems points to the lack of congruence between deposition
and preservation potential on nosglaciated and glaciated clastic shelves. The theoretical assemblage of systems tracts
and their associated boundary surfaces are uelik to be present or interpretable on glaciated shelves. Adapted from
figure 8 in Huuse et al2012).

It is important to note that the interpretation of these data represent only the most recent iteration
of an earlier, establisheground model(see Table 7 for detailg. Previously acquired datasets,
interpretations, andground modelformulations, established outside of the purview of Gaweys,
served as the starting point for interpreting these data. When possible, the interpretation of the
seismic data was performed in a manner that facilitated alignment with the constituent horizons of
the existingground modeknd the formation tops provided by the client. However, as is typically the
case in Ge®IzZNIISe 4 Q SELISNASYOSs GKS AyO2N1lRNIlAzy 2°
modifications to existing conceptions ofiaA 1 S Q& 3IS2t 23&8d C2NJ SEIl YLX §%
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UOA are interpreted as potentially glaciogenic and not Holocene marine deposits, as per the interim
ground model table.

The most recent 2D seismic lines, derived from the 3D acquisition program, that provigeade
coverage, were used to establish the stratigraphic framewbgure5) for 3D block interpretations.

Initial interpretations of the 2D lines were guided by a series of gridded horizons derived from the
previously establisheground model Additionally, the 2D horizons that comprise the updageound
modelF NI YSG2N] 6SNBE AYUGSNILINBGSR a2 Fa G2 FILOAtAQd
Despite this effort, norcongruence frequently exists among formation tops and the interpretation of
corresponding unitsThe foundational horizons (2D) that delineate the established Units, e.g., UO,
UOA, UOB, U1lA, U1, U2, etc., were interpreted whenever possible on each of the 3D volumes. In
addition to the interpretation of the unit base horizons, detailed mapping wasopexéd on all 3D

@2t dzySaed ¢KAa SESNOAAS ISYySNI (SR IgiBuRdinipdednitd: £ & Ay

Table7 - Table 41 from the Arklow Offshore Wind FartNTERIM GROUND MODReport Rev 1, that shosthe
stratigraphic framework for the interim ground model.

Geological | Depositional Geological Unit T Main soil/rock
| Age environment Formation type
uo_s SAND
uo
Holocene Marine uo_G GRAVEL
Surface UOA UOA_S SAND
Holocene / Sands
Late Intertidal to 008 UOB_S SAND
Marin
Pleistocene [ " o e UOB_C CLAY
UlA_S SAND
U1A
late Deltaic to Western UlA _C CLAY
AT glaciomarine / | Irish Sea Uls SAND
Glaciolacustrine | Formation U1 U1 C CLAY
Ul _HF HIGH FINES
N Cardigan u2_5 SAND
Pleistocene | Tmarily Bay u2 u2_c CLAY
subglacial _ -
Formation U2 G GRAVEL
Weathered
Bedrock
Palaeozol Lower o= (Sandstone,
L’Canfbcr'g:] Varlous Paleozoic | U3 Mudstone)
: bedrock Bedrock
u3 (Sandstone,
Mudstone)
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Figure5 - Seismic profile depicting the basic stratigraphic framework interpreted across the survey area, in the 2D seismic datfarthedl the basis for the detailed mapping of the 3D
volumes. 2D seismic line 24G02_RR_007.
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4.2. SEISMOSTRATIGRAPHIC FRAMEWORK

The seismostratigraphic architecture of the site, expressed in fundamental terms, is a tripartite, where
bedrock is overlain by a Pleistocene glaciogenic sequence, that is then overlain by a Holocene
intertidal to marine deposiFigure6). The top of bedrock, also the base of the glaciogenic sequences,
undulates across the survey area and displays considerable variance in physical character and acoustic
response in the seismic data. The wide variance in seismic character of the bedrobkemas
attributed to the degree of weathering at the rockface. In some instances, two bedrock surfaces were
mapped, one corresponding to the start of weathered bedrock material, and a second delineating the
G2L) 2F aAyGalr Ol O60SRNRO1 ¢

e Meoa Wes [7ein e B2 [ sutu1

Figure6 - Seismic profile depicting the three fundamental components of the geologic framework for the survey area,
i.e., bedrock, Pleistocene glaciogenic sequence, and Holocene surficial sands. 2D Seismic line 24G02_RR_119 P1.

The Pleistocene glaciogenic sequence represents the bulk of sediments mapped across the site, in
terms of total volume. All basic manners of glacial depositional environments are assumed to be
present in the seismic data, i.e., subglacial, ice margindlparglacial settingé-igure7). Most of the
glaciogenic sediments are interpreted, generally, as diamict, largely till. However, glaciolacustrine and
glaciomarine deposits are also present within the site, the former occupying basins incised into the
underlying till. Many of the glacienic deposits exhibit seismic characteristics indicative of tectonism,



D e AFKIOW Bank Wind Park (ABWP) 2D & 3D UHRS Geophysical Su
GeoSurveys
2D & 3D UHRS INTERPRETATION REPORT

Page29

where internal stratigraphy is deformed, chaotic, or absent. The Quaternary deposits of previously
Jft I OAFGSR O2yiAySydalrt akKSt@Sa INB GKS LINRRdAzOG
glaciogenic sediments are diverse and include clays, siltdssgravel and boulders.

Glaciogenic depositional zones
(1st order controls) Push moraines

P“-,glacial Zong

Ice-contact subaqueous fan

Streamiined subglacial bedforms B
(ribbed moraine/drumiins/MSGL) B

Figure7 - Fundamental glaciogenic depositional zones that represent fisstler controls on the type and degree of
erosion and sedimentation in glaciated environments (left). A conceptual representation of glaciogenic deposits
associated with a glacier terminatingn a marine environment, as is the suspected case for the Irish Sea, south of the Isle

of Man. Adapted from figures 3 and 6 in Kurjanski et al. (2019).

The Holocene deposits should be contained within the surficial unit, that is mostly sand and
occasionally gravel. These sediments were deposited within an intertidal to marine environment
beginning during the onset of the Holocene transgression and exietwd modern highstand
conditions. A considerable portion of the Holocene sediments are assumed to be mobile given the
degree to which the surface of this deposit is occupied by sandwaves and ripples. Holocene deposits
typically represent the seabed sedintsnHowever, in some instances, glaciogenic deposits outcrop

at the seafloor.

The formation names, geologic ages, and assumed depositional environments frodrkiosy

Offshore Wind FarrNTERIM GROUND MOD®port Rev Iderived from Mellett et al. (2015) were

AYLX SYSYGSR Ay DS2adzNBSeaQ Ay idSNLINGables)i Nogaple | Y R NE
deviations from said ground model are the classification of UOB as glaciogenic, potentially
glaciolacustrine, and UOA as also being, at least partially, glaciogenic in nature.
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Table8 - The Quaternary geologic framework for the relevant area of the Irish Sea, Talldrdm Arklow Offshore Wind
FarmINTERIM GROUND MODReport Rev 1, adapted from Mellett et al. (2015).

Geological Member / Depositional
Seclogicsl Axe Formation Facies Environment SoR Typs
Seabed
depression Marine Sand and clay
member
Sediment
Surface Sands Active Marine Sand
Holocene Formation Layer 1
Snciran Intertidal to marine | Sand, silts and clay
Layer 2

Late Pleistocene
(Weichselian)

Mid-Late
Pleistocene
(Saalian to
Eemian)

Mid Pleistocene
(Saalian)

Western Irish
Sea Formation
A

Western Irish
Sea Formation
B

Cardigan Bay
Formation

Codling Bank*

Mud

Prograded

Mud

Prograded

Chaotic

Upper Till

Bedded
member

Infill member

Lower Till

Proglacial

Glaciomarine to
marine

Deltaic to

| glaciomarine

Glaciomarine to
marine

Deltaic to

| glaciomarine

Glaciomarine to
glaciolacustrine

Glacial to subglacial

Proglacial

Glacial channels
infilled during
deglaciation

Glacial to subglacial

Cobbles and boulders

Silt with sand, patches
of cobbles and
boulders

Sand

' Silt with sand, patches

of cobbles and
boulders

Sand

Gravels with clay,
sand, cobbles and
boulders

Diamict (clay to
boulders)

Silt overlying gravelly

| sand

Unknown

Diamict (clay to
boulders)
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4.3. SEISMIC UNIT DESCRIPTIONS
4.3.1. SEISMIC UNIT UO

Seismic unit U0, the base of which is delineated by BO, is interpreted as broadly corresponding to the
Surface Sands Formatidascribed within Mellett et al. (2015Jhe spatial distribution and depth LAT
ofdzy A U Cade prederite ifFigure8. U0 is present across the majority of the survey area and ranges

in thicknesdrom 0.18m to 18.67 m a thin sediment veneer that may exceed the lower limit of seismic
resolution. U0 is locally absent in the northern extent of the survey area and along the western margin
of the site. The absence of U0 may be attributable to sediment transport, namely, sbati has
removed the Holocene surficial sands, possibly exposing Pleistocene glaciogenic sediments at the
seabed. These areas, i.e., Pleistocene outcrops, may be more prone to the occurrence of gravel,
cobbles and boulders at treeabed.

The base of UOQ, represented by the seismic horizon BO, is an erosional surface that is interpreted as
being, at least in part, a ravinement surfafieigure 9). However, the mechanism by which this
ravinement surface was cut, e.g., waves or tides, is not clear. Additionally, it is reasonable to assume
that the surface represented by BO is the product of an amalgamation of erosional processes,
transgressive ravament being only one.

Geotechnical data, i.e., cone penetrometer testing, indicates that UO is comprised mostly of sandy
sediments. However, in some instances, U0 may contain a substantial fraction of finer sediments, e.qg.,
silts. Gravelly sediments may also be present within particularly near its bas&igurel0).

The top surface of UOQ, that corresponds to seabed, is replete with evidence for vigorous sediment
transport Figurell). Large sandwaves and other subaqueous dune features are common to the
survey area, that grow in size and prevalence in the southerly direction. Even at the resolution of the
seismic data, the superimposition of smaller sediment ripples on more masside/aaes is clearly
evident. These compound dune structures suggest a seabed dynamism where current vectors vary
through time and space.

Based on the seismic interpretation, seismic unit U0 is present in the WTG 3D volumes listblb in
9.



conons ArKlow Bank Wind Park (ABWP) 2D & 3D UHRS Geophysical Su
() GeoSurveys (ABWP) P

2D & 3D UHRS INTERPRETATION REPORT

Pag

€32

Table9 - List of WTGs where seismic unit U0 is present.

Seismic Unit UO
OSPN | WTO7 | WT17 | WT26 | WT35 | WT45 | WT108 | WT146
OSPS | WT08 | WT18 | WT27 | WT36 | WT46 | WT113 | GERE
WTOL | WT09 | WT19 | WT28 | WT37 | WT47 | WT117
WT02 | WT10 | WT20 | WT30 | WT38 | WT50 | WT122
WT03 | WT12 | WT21 | WTS1 | WT39 | WT51 | WT130
WT04 | WT13 | WT22 | WT32 | WT40 | WT52 | WT134
WT05 | WT14 | WT23 | WT33 | WT41l | WT54 | WT139
WT06 | WT16 | WT24 | WT34 | WT43 | WT55 | WT141
291000 296000 301000 '
1 T i
tN T B
5865300 415865300
5860300 15860300
BO
5855300 15855300 Depth LAT
(m)
0
2.00
4.00
6.00
7.75
9.78
5850300 15850300 s
13.50
15.50
17.50
19.28
21.28
23.25
25.00
27.00
5845300 15845300 200
30.99
3274
3474
36.74
38.49
40.49
42439
5840300 ; ; 5840300 a2
291000 296000 301000 i
49.99

Figure8 - Spatial extent of mapped horizon BO, referenced to LAT (in metres).
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Figure9 - Seismic profile depicting an example of U0 that corresponds to the Surface Sands Formation. The sediments of U0 are nthdilyt saay also contain gravel deposits. 2D
Seismic line 24G02_RR_119_P1.
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Figure10- Seismic profile depicting the surficial sands and gravel that comprise the deposits of UO. According to the formation tb@dndata, surficial sands grade into gravels below
the seabed. 2D Seismic line 24G02_RR_119 P2, CPT008.
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Figurell- Seismic profile depicting large subaqueous dunes with smaller, superimposed, sand ripples that are common at the surfac&fédé types of sediment bedforms are the
result of energetic sediment transport. 2D Seismic line 24G02_RR_203.
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4.3.2. SEISMIC UNIT UOA

Seismic unit UOA, the base of which is delineated by BOA, is interpreted as broadly corresponding to
constituents of theWestern Irish Sea FormatiofISF) adescribed within Mellett et al. (2015Jhe

AL GAFE RAAGNAROdzAAZ2Y | YR RSEgukl2 Genérallgspealdag, zhé Q& 0 |
WISF are comprised of glaciogenic sediments, to include glaciolacustrine, glaciomarine, and otherwise
proglacial deposits. UOA is present across the majority of the site and ranges in thicknetam

to 26.62m. UOA is typically overlain by UQ, i.e., tRerface Sands Formatidmyt may also outcrop at

the seabed where scour is most intense.

The seismic facies of UOA is complex, pointing to a diverse and dynamical depositional environment
that is consistent with a proglacial settifigigure13). UOA contains manifold erosional surfaces that
may be attributable to several mechanisms belonging to both glanthimarine processes. According

to Mellett et al. (2015) and references therein, the Irish Sea Ice Stream terminated in a marine
environment, south of the Isle of Man. If true, differing opinions are presented in McCarroll (2001)
and Scource and Furze (200then UOA may be comprised of sediments from meltwater deltas, ice
contact fans, subaqueous fans, outwash deposits, sediment plumes, araftieg debris (Kurjanksi

et al. 2019 and Huuse et al. 2015).

If a glaciomarine environment were to have been predominate, then a channelized outwash plain
should be lacking in these data. This is, for the most part, consistent with the seismostratigraphy of
BOA, with some notable exceptions. The type of patterrhageismic data shown Figurel4, could

be interpreted as a stacked channel sequence, the kind that typify subaerial, glaciofluvial outwash
plains. However, multiple other interpretations might be valid. Such as, subglacial channelization, i.e.,
drainage networks, or intricate deformatioresulting from glaciotectonism. Alternatively, and an
important possibility, is that UOA may contain Holocene sediments, reworked in a-bgpegetic
marine environment. This complicated stratigraphy may be the record of migration and intermingling
of subaqueous dunes.

According to the geotechnical data UOA is mostly comprised of sandy deposits that correspond to a
(semi)transparent or hummocky seismic facies within the urigurel15). Locally, gravel deposits
occur within UOA, typically in its uppermost sediments. UOA, occasionally, exhibits organized
stratigraphy represented by a layered facies. Where thin layering is present in UOA, silts and clays are
inferred from the CPT data,opentially representing varved deposits. Glaciotectonism is also
interpreted within UOA, having been induced within the proglacial environment by periodic
readvancements of the glacial margkidurel6).

Based on the seismic interpretation, seismic unit UOA is present in the WTG 3D volumes Tiateld in
10.
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Table10- List of WTGs where seismic unit UOA is present.

Seismic Unit UOA
OSPN | WT17 | WT28 | WT37 | WT46 | WT113 | WT146
OSPS | WT18 | WT29 | WT38 | WT47 | WT117 | GERE
WT01 | WT20 | WT30 | WT39 | WT4s | wri22
WT03 | WT21 | WT31 | WT40 | WT49 | WT130
WT04 | WT22 | WTs2 | wr4l | wTs0 | wri34
WT06 | WT23 | WT33 | WT42 | WT51 | WT139
WT09 | WT24 | WT34 | wT43 | WT53 | WT141
WT13 | WT26 | WT35 | WT44 | WT54 | WT142
WT16 | WT27 | WT36 | WT45 | WT55 | WT144
291000 206000 301000
1 I
tN
5865300, | 5865300
5860300 | 5860300
BOA
5855300 | 5855300 Depth LAT
(m)
0
207
414
6.20
8.01
5850300 | 5850300 o
13.96
16.03
18.09
19.90
2197
24.04
I 2585
5845300 | 5845300 i
32.05
33.86
3593
38.00
39.81
4187
4394
5840300 t | 5840300 e
291000 296000 301000 49.89

51.70

Figurel2 - Spatial extent of mapped horizon BOA, referenced to LAT (in metres).
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Figurel3- Seismic profile depicting the manifold erosional surfaces and general complexity of the UOA seismic facies. 2D Seisd@IRieRR_119 P1.
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Figurel4- Seismic profile depicting the intricate seismic facies that is locally present within UOA. Multiple interpretations maydoibed to this complicated internal geometry, e.g.
channelization, internal subaqueous dune structure, and glaciotectonism. 2Bnge line 24G02_RR_Q@0
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Figurel5- Seismic profile with CPT data depicting the sandy deposits that represent the majority of sediments within UOA. 2D Sees@4&02_RR_007, CPT029.
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Figurel6 - Seismic profile depicting apparent deformation related to glaciotectonism that is occasionally present within UOA. 2D Skaien@4G02_RR_007.
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4.3.3. SEISMIC UNIT UOB

Seismic unit UOB, the base of which is delineated by BOB, is interpreted as corresponding to specific
elements of theWestern Irish Sea FormatiofWISF) adescribed within Mellett et al. (2015), namely
glaciolacustrine deposit$. KS  aLJ GAFf RAAGNAOdzIAZ2Y | YRFGQELIGK [ !
17. UOB is constrained to the northern extent of the site where it appears within a basin feature, with
thickness varying frord7.44mto 63.86m.

The base UOB is a prominent erosional surface in the data that marks an abrupt transition in seismic
facies(Figurel18). The UOB facies, fine layering and acoustic transparency, suggest deposition in a
quiet, low energy environment, consistent with distal regions of a proglacial lake. Underlying UOB is
U1 that displays contorted and chaotic facies, indicating a tectordizedict, likely till. We speculate

that the advancement of ice incised existing till deposits, that upon glacial retreat formed basins,
providing the accommodation space for proglacial lakes. Laterally continuous, thin bedding is common
within UOB, consigint with varved clays.

According to the geotechnical data UOB is comprised of clays and Sigide(Ll 9). Clayey sediments

are predominant where UOB is thickest, and may represent varved deposits. Sands become more
prevalent at the margins of UOB where it is thinner. In some instances, sandier sediments overlie the
deeper clay deposits, possibly the resafihighrenergy glacial outwash processes.

Based on the seismic interpretation, Seismic unit UOB is present in the WTG 3D volumesTiabdel in
11.



conons ArKlow Bank Wind Park (ABWP) 2D & 3D UHRS Geophysical Su
() GeoSurveys (ABWP) P

2D & 3D UHRS INTERPRETATION REPORT

Pag

e43

291

Tablell- List of WTGs where seismic unit UOB is present.

VOSP

WTO05 WTO7

WTO08

WT10

WT12

WT14

WT16 WT17

WT19

WT108

WT117

000

296000 301
T

000
|l

5865300

58603004

5855300+

5850300+

58453004

N

T

[/

o+

e 5865300

15860300

5855300

5850300

45845300

5840300
291

000

206000 301

1
000

5840300

BOB

Depth LAT
(m)
27.44
28.90
30.35
31.81
33.09
34.54
36.00
37.27
38.73
40.19
41.48
4292
4437
4565
4711

| s

51.29
52.75
54.21
§5.48
56.94
58.39
59.67
61.13
62.58
63.86

Figurel7 - Spatial extent of mapped horizon BOB, referenced to LAT (in metres).
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Figurel8- Seismic profile depicting the transparent facies that is common to UOB, potentially representing glaciolacustrine dep@sisisinic line 24G02_RR_007.
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Figurel9- Seismic profile depicting the clayey sediments that are prevalent within UOB. Often, the soft clays of UOB are overldffebyssindy sediments. 2D Seismic line
24G02_RR_200_A, CPT091.
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4.3.4. SEISMIC UNIT U1A

Seismic unit U1A, the base of which is delineated by B1A, is interpreted as corresponding to specific
elements of theWestern Irish Sea FormatiofM/ISF) aslescribed within Mellett et al. (2015T.he

AL GAFE RAAGNRAOdzIAZ2Y YR R Figlirg0. J1A i6 coasFainddyfoittie Q& 0 | 3
southern extent of the site, where it varies in thickness fr@orbOm to 18.02m. U1A is proposed to

be a glaciolacustrine or glaciomarine deposit.

Foreset bedding is interpreted within U1A that is indicative of deltaic depodfEigure2l). Deltaic
deposits of this sort commonly occur within the confines of proglacial lakes. However, it is also
possible that such deposits (delta foresets) might occur within a glaciomarine environment.
Additionally, much of the seismic facies of U1A is dianized or incoherent, e.g., setnansparency,
hummocky, and chaotic, that is more in line with a glaciomarine interpretation rather than
glaciolacustrindFigure22).

According to the geotechnical data U1A is comprised of sands and clays. The sandier sediments of ULA
appear to be finer, and less resistant in CPT terms, than the overlying surficial sands. When clay is
present within U1A it tends to occur near the baseta unit and is overlain by the sandy deposits
(Figure23).

Based on the seismic interpretation, Seismic unit U1A is present in the WTG 3D volumesTialgd in
12.
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Table12- List of WTGs where seismic unit U1A is present.

OSPS WT45 WT47 WT48 WT49 WT50 WT51 WT52 WT53 WT54

291000 296000 301000
1 1

N

- {

58653001 -1 5865300

5860300 15860300

B1A

[ 5855300 Depth LAT
(m)
a1
42.00
4279
43.59
4428
45.08
[ 5850300 iy
46,57
47.36
48.16
48.85
49,65
50.44
51.14
§1.03
5845300 58
§3.52
54.22
55.01
§5.81
$6.50
§7.30
58.09
5840300 5840300 58.78

: : $9.58
291000 296000 301000 6037

61.07
Figure20- Spatial extent of mapped horizon B1A, referenced to LAT (in metres).
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Figure21 - Seismic profile depicting foreset bedding suggestive of deltaic deposition. These deposits may represent deltaic inpet@ejtaciomarine or glaciolacustrine environment.
2D Seismic Line 24G02_LK_XL_09.
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Figure22 - Seismic profile depicting the typical facies of U1A that is mostly incoherent and possibly indicative of glaciomarine d@pddd Seismic line 24G02_RR_059_R1.
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Figure23- Seismic profile and CPT data depicting sands overlying clayey sediments that is a common sequence within U1A. 2D Seid@igdirRR_059_R1, CPT048b
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4.3.5. SEISMIC UNIT U1l

Seismic unit U1, the base of which is delineated by B1, is interpreted as possibly corresponding to
constituents of theCardigan Bay FormatiofCBF) adescribed within Mellett et al. (20151 is a
composite unit in that it contains two distinguishable sediment deposits or formation menibees.

two members are separated by Horizon BUTUL in the ggdund model seismostratigraphic
framework, and by Winternal horizons in the 3D volumeEBhe spatial distribution and depth LAT of
horizons B1 and BUTUL are presente#igure24 and Figure25, respectivelyThe lower member of

U1, that which typically occurs directly above(Bijure26), is interpreted as potentially representing

the Bedded and/or Infill members of the CBF. However, there does appear to be some ambiguity as
to whether these deposits are confirmed in the western Irish Sea.

The basal deposits of UL, i.e., the Bedded Member, varies widely in thickness and periodically exhibits
(semi)coherent acoustic stratigraphy, such as layered facies, and horizontal reflections with extended
lateral continuity Figure27). As such, these deposits are unlikely to be strictly diamictic, but should
still be glaciogenic, and according to Mellett et al. (2015), the Bedded Member is comprised of silts
and gravelly sands. CPT data from the basal deposits of U1 also refleatettstdicture with sand

and clay componentd-{gure28).

The upper deposits of Ul are interpreted as potentially representing the Upper Till Member of the
CBF. Even if the assignment of these deposits to the CBF is incorrect, their interpretation as diamicts,
namely tills, remains likely. The seismic charactat facies of the upper section of Ul is consistent
with that of tills and glaciotectonites. The seismic facies range from chaotic to (semi)transparent,
indicating a lack of coherent stratification that is diagnostic of tillsdiachicts more generally{gure

29). Additionally, the seismic data displays potential thrusts and acute deformation suggesting
widespread glaciotectonism throughout this part of the unit.

The sedimentological composition of this deposit shows spatial heterogeneity and is comprised of
sediments raging from clays to sands, according to the CPT Figta€¢30). This type of sediment
structure, or lack thereof, is also suggestive of glacial tills. It is worth noting that the upper tills of B1,
where measured as clay in the CPT data, may be quite soft relative to its upper and lower bounding
units.

Based on the seismic interpretation, Seismic unit U1 is present in the WTG 3D volumes Tistield in
13
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Table13- List of WTGs where seismic unit U1 is present.

OSPN WTO07 WT19 WT30 WT39 WT47 WT108 WT144
OSPS WT08 WT20 WT32 WT40 WT48 WT111 WT146
WTO01 WTO09 WT21 WT33 WT41 WT49 WT113 GERE
WTO02 WT11 WT23 WT34 WT42 WTS50 WT130
WTO03 WT13 WT24 WT35 WT43 WT51 WT134
WTO04 WT14 WT25 WT36 WT44 WT53 WT139
WTO05 WT15 WT27 WT37 WT45 WT54 WT141
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Figure24 - Spatial extent of mapped horizon B1, referenced to LAT (in metres).
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Figure25 - Spatial extent of mapped horizon BUTU1, referenced to LAT (in metres).
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Figure26 - Seismic profile depicting the contrasting seismic facies of the upper and lower members of U1. The basal deposits,Beddbeé Member display bedding with lateral
continuity. The overlying deposits, i.e., the Upper Tills, display a semitransparenhaotic facies. 2D Seismic Line 24G02_RR_XL_245.
























































































































































































































