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..‘F HEAD OFFICE REGIONAL OFFICE
. 2 Causeway Geotech Ltd Causeway Geotech (IRL) Ltd
' ( CAU S E WAY 8 Drumahiskey Road Unit 1 Fingal House
. Ballymoney Stephenstown Industrial Estate
{ Co. Antrim, N. Ireland, BT53 7QL Balbriggan, Co Dublin, Ireland, K32 VR66
..;' ; G E O T E C H NI: +44 (0)28 276 66640 ROI +353 (0)1 526 7465
Registered in Northern Ireland Registered in Ireland
Company Number: NI610766 Company Number: 633786
SOIL AND ROCK SAMPLE ANALYSIS 8 June 2022
LABORATORY TEST REPORT
Project Name: North Irish Sea Array
Project No.: 21-1619
Client: Statkraft
Engineer: ARUP

We are pleased to attach the results of laboratory testing carried out for the above project. This memo and
its attachments constitute a report of the results of tests as detailed in the Contents page(s). This testing was

performed between 28/03/2022 and 08/06/2022.

The attached results complete the testing requested and we would therefore wish to confirm that samples
will be retained without charge for a period of 28 days from the above date after which they will be

appropriately disposed of unless we receive written instructions to the contrary prior to that date.

We trust our report meets with your approval but if you have any queries or require additional information,

please do not hesitate to contact the undersigned.

f

ﬁ//@‘ 2

Stephen Watson
Laboratory Manager

Signed for and on behalf of Causeway Geotech Ltd
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Project Name: North Irish Sea Array

Report Reference:  Rock Schedule 1

The table below details the tests carried out, the specifications used, and the number of tests included in this
report. The results contained in this report relate to the sample(s) as received

Tests marked with* in this report are not United Kingdom Accreditation Service (UKAS) accredited and are
not included in Causeway Geotech Limited’s scope of UKAS Accreditation Schedule of Tests. Opinions and
interpretations expressed herein are outside the scope of UKAS accreditation.

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
ROCK Point load index ISRM Commission on 4
Testing Methods.
Suggested Method for
Determining Point Load
Strength 1985

SUB-CONTRACTED TESTS

In agreement with Client, the following tests were conducted by an approved sub-contractor. All sub-
contracting laboratories used are UKAS accredited.

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
ROCK - subcontracted to Uniaxial Compressive Strength (UCS) | ASTM D7012 - 14 2
MATtest Limited (UKAS 2643)




X Point Load S hIndex T
) y oint Loa trength Index Tests
o8¢t CAUSEWAY g
) GEOTECH Summary of Results
Project No. Project Name
21-1619 North Irish Sea Array
3]
= Q i
Sample Specimen Testlgygﬁ Z Dimensions g S Pomttl;(l)a(;i
see z Force [T  |°Mength Index Remarks
=} 0 . .
= P |S
: Rl PR
' Depth | Ref. | Type| Ref. | Depth @|gS| ¢ 3 s(
pt . . . 2| = .
8§Z|25| = |e| W | Dps | Dps i) Is 0) if measured)
p<|@a| L
ald 4
m m ~ =~ mm | mm | mm | mm kN | mm | MPa | MPa
BHO8 8.90 c 1 8.90 LIMESTONE A U | YES 100.7 | 102.0| 101.0| 6.7 |113.8] 05 0.7
BHO8 9.40 (3 1 9.40 LIMESTONE D U | YES| 42.4] 100.3| 100.3| 99.0 | 10.6 | 99.6 1.1 15
BHO8 13.27 c 1 | 13.27 LIMESTONE A U | YES 100.4| 76.0 | 72.0 | 279 | 95.9| 3.0 4.1
BHO8 13.83 (3 1 13.83 LIMESTONE D U NO | 57.3 ] 100.3| 100.3| 99.0 | 20.9 | 99.6 2.1 2.9
Test Type ) ial lock
D - Diametral, A - Axial, | - Irregular Lump, B - Block Diametral Axial Bloc
Direction P P N Irregular lurmp
L - parallel to planes of weakness
A :
P - perpendicular to planes of weakness ‘ Lﬂ& A v Dps - +_f_ .
U - unknown or random D s PR > _7L
Dimensions VN = P H w Loe .~ f + Ups
Dps - Distance between platens ( platen separation )
Dps' - at failure ( see ISRM note 6) ne |'| Wi
Lne - Length from platens to nearest free end —
W - Width of shortest dimension perpendicular to load, P Wy
Date Printed Approved By
Test performed in accordance with ISRM Suggested Methods : 2007, unless noted otherwise
IDetailed legend for test and dimensions, based on ISRM, is shown above. 13/05/2022

Size factor, F = (De/50)0.45 for all tests.

LAB 17R - Version 5

Stephen.Watson
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LABORATORY TEST CERTIFICATE

10 Queenslie Point
Queenslie Industrial Estate
120 Stepps Road

Glasgow

Certificate No : 22/524 - 04 G33 3NQ
To: Stephen Watson Tel: 0141 774 4032
Client : Causeway Geotech Limited -

8 Drumahiskev Road email: info@mattest.org

y Website: www.mattest.org

Ballymoney

Co. Antrim

BT53 7QL

LABORATORY TESTING OF ROCK

Introduction

We refer to samples taken from North Irish Sea Array (NISA) and delivered to our laboratory on 09th May 2022.

Material & Source

Sample Reference : See Report Plates

Sampled By : Client

Sampling Certificate Not Supplied

Location : See Report Plates

Description : Rock Cores

Date Sampled : Not Supplied

Date Tested : 09th May 2022 Onwards

Source : 21-1619 - North Irish Sea Array (NISA)

Test Results
As Detailed On Page 2
Comments

The results contained in this report relate to the sample(s) as received

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation

This report should not be reproduced except in full without the written approval of the laboratory
All remaining samples for this project will be disposed of 28 days after issue of this test certificate

Remarks

Approved for Issue =

7z /// sl
— - Date 08/06/2022
T McLelland (Director) UKAS

TESTING

Issue No. 01 Page 1 of 2



CAUSEWAY GEOTECH LIMITED T
NORTH IRISH SEA ARRAY (NISA) test

materials testing &[consultan

BOREHOLE BH08

SAMPLE (o7

DEPTH m 9.00-9.40 SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm 101.70

SAMPLE HEIGHT mm 209.68

TEST CONDITION As Received

RATE OF LOADING kN/s 1.5

TEST DURATION min.sec 8.10 Explosive N\
DATE OF TESTING 08/06/2022 4
LOAD FRAME USED 2000kN

LOAD DIRECTION WITH RESPECT TO LITHOLOGY Unknown

FAILURE LOAD kN 733.2

UNCONFINED COMPRESSIVE STRENGTH MPa 90.3
WATER CONTENT (ISRM Suggested Methods) % 0.5 External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m?® 2.68

DRY DENSITY (ISRM Suggested Methods) Mg/m3 2.67

BOREHOLE BH08

SAMPLE C5

DEPTH m 13.60-13.83 SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm 101.79

SAMPLE HEIGHT mm 203.90

TEST CONDITION As Received

RATE OF LOADING kN/s 1.2

TEST DURATION min.sec 10.15

DATE OF TESTING 08/06/2022

LOAD FRAME USED 2000kN

LOAD DIRECTION WITH RESPECT TO LITHOLOGY Unknown

FAILURE LOAD kN 744.9

UNCONFINED COMPRESSIVE STRENGTH MPa 91.5

WATER CONTENT (ISRM Suggested Methods) % 0.1 External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m3 2.67

DRY DENSITY (ISRM Suggested Methods) Mg/m?® 2.67

BOREHOLE

SAMPLE

DEPTH m SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm

SAMPLE HEIGHT mm

TEST CONDITION

RATE OF LOADING kN/s

TEST DURATION min.sec

DATE OF TESTING
LOAD FRAME USED
LOAD DIRECTION WITH RESPECT TO LITHOLOGY

FAILURE LOAD kN

UNCONFINED COMPRESSIVE STRENGTH MPa

WATER CONTENT (ISRM Suggested Methods) % External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m®

DRY DENSITY (ISRM Suggested Methods) Mg/m*®

Tested in accordance with ASTM D7012 - 14
SUMMARY OF UNCONFINED COMPRESSIVE STRENGTH

Issue No. 01 Page 2 of 2 Certificate No. 22/524 - 04



CAUSEWAY

G EQTECH

SOIL AND ROCK SAMPLE ANALYSIS

Co. Antrim, N. Ireland, BT53 7QL
NI: +44 (0)28 276 66640

Causeway Geotech Ltd
8 Drumahiskey Road

Registered in Northern Ireland
Company Number: NI610766

HEAD OFFICE REGIONAL OFFICE
Causeway Geotech (IRL) Ltd

Unit 1 Fingal House

Stephenstown Industrial Estate
Balbriggan, Co Dublin, Ireland, K32 VR66

ROI +353 (0)1 526 7465

Ballymoney

Registered in Ireland
Company Number: 633786

www.causewaygeotech.com

22 June 2022

LABORATORY TEST REPORT

Project Name: North Irish Sea Array
Project No.: 21-1619

Client: Statkraft

Engineer: ARUP

performed between 14/05/2022 and 22/06/2022.

please do not hesitate to contact the undersigned.

Stephen Watson
Laboratory Manager

Signed for and on behalf of Causeway Geotech Ltd

Q%g
scs: ¥ scs: ¥ V

150 9001 1S0 14001 1S0 45001 UKAS
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UKAS

TESTING

10122

We are pleased to attach the results of laboratory testing carried out for the above project. This memo and

its attachments constitute a report of the results of tests as detailed in the Contents page(s). This testing was

The attached results complete the testing requested and we would therefore wish to confirm that samples
will be retained without charge for a period of 28 days from the above date after which they will be

appropriately disposed of unless we receive written instructions to the contrary prior to that date.

We trust our report meets with your approval but if you have any queries or require additional information,

B BRITISH
) DRILLING
) ASSOCIATION

WAGS



Project Name: North Irish Sea Array

Report Reference:  Rock Schedule 4

The table below details the tests carried out, the specifications used, and the number of tests included in this
report. The results contained in this report relate to the sample(s) as received

Tests marked with* in this report are not United Kingdom Accreditation Service (UKAS) accredited and are
not included in Causeway Geotech Limited’s scope of UKAS Accreditation Schedule of Tests. Opinions and
interpretations expressed herein are outside the scope of UKAS accreditation.

Testing Methods.
Suggested Method for
Determining Point Load
Strength 1985

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
ROCK Point load index ISRM Commission on 40

SUB-CONTRACTED TESTS

In agreement with Client, the following tests were conducted by an approved sub-contractor. All sub-
contracting laboratories used are UKAS accredited.

MATtest Limited (UKAS 2643)

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
ROCK - subcontracted to Uniaxial Compressive Strength (UCS) | ASTM D7012 - 14 15




X Point Load S hindex T
) y oint Loa trength Index Tests
o8¢t CAUSEWAY g
% GEOTECH Summary of Results
Project No. Project Name
21-1619 North Irish Sea Array
3]
= Q i
Sample Specimen Testlgygﬁ Z Dimensions % S Pomttl;(l)a(;j
see z Force [T , |°Mength Index  Remarks
=} 0 . .
= P |S
Borehole Rock Type s 5 (including
No. o | ret |7 ret. | deoth zles| o 2 15(5 water content
Deptl ef. | Type| Ref. ept leZ]| 5 2 i
8§Z|85| = |e| w | Dps | Dps i) Is 0) if measured)
ald 4
m m ~ =~ mm | mm | mm | mm kN | mm | MPa | MPa
BHO1 3.25 c 1 3.25 ANDESITE D U NO |132.1| 100.9] 100.9| 99.0 | 24.0 | 99.9| 24 3.3
BHO1 6.20 (3 1 6.20 ANDESITE A U | YES 101.2| 31.0 | 28.0 | 10.7 | 60.1 3.0 3.2
BHO1 7.85 C 1 7.85 ANDESITE D U | YES|133.7| 101.1| 101.1] 100.0| 9.3 |100.5| 0.9 1.3
BHO1 10.50 (3 1 10.50 ANDESITE A U | YES 101.0| 83.0 | 80.0 | 32.1 |101.4] 3.1 4.3
BHO1 12.70 c 1 | 12.70 ANDESITE A U NO 101.0| 82.0 | 78.0 | 22.1 |100.2| 22 3.0
ANDESITE
BHO1 14.90 C 1 14.90 s D U NO | 90.5| 101.2| 101.2| 99.0 | 16.5 |100.1] 1.6 2.3
BHO1 16.20 c 1 | 16.20 ANDESITE A U | YES 101.0| 67.0 | 64.0 | 16.2 | 90.7| 2.0 2.6
BHO1 18.70 C 1 18.70 ANDESITE A U | YES 101.1| 83.0 | 81.0 | 31.8 |102.1] 3.0 4.2
BHO1 19.40 c 1 | 19.40 ANDESITE D U | YES| 65.4| 100.9| 100.9 | 100.0| 3.5 |100.4] 0.3 0.5
ANDESITE
BHO1 24.20 (3 1 24.20 s A U | YES 101.0| 88.0 | 83.0 9.5 |103.3] 0.9 12
BHO1 24.40 c 1 | 24.40 ANDESITE D U | YES|56.4|101.2| 101.2| 98.0 | 16.0 | 99.6| 1.6 2.2
ANDESITE
BHO1 24.80 Cc 1 24.80 s A U | YES 100.9| 91.0 | 90.0 1.1 |107.5] 0.1 0.1
BHO1 28.55 (] 1 28.50 ANDESITE D U NO |138.4] 858 | 85.8 | 83.0 | 224 | 84.4 3.1 4.0
REYWACKE
BHO02 6.20 Cc 1 6.20 ¢ c D U | YES| 43.2] 100.2| 100.2| 99.0 0.6 | 99.6 0.1 0.1
BHO02 10.80 C 1 10.80 GREYWACKE D U | YES|120.5] 100.3| 100.3| 99.0 9.2 | 99.6 0.9 1.3
BHO02 12.30 Cc 1 12.30 ANDESITE A U | YES 100.2| 107.0| 105.0| 8.8 |115.7| 0.7 1.0
BHO02 13.70 (] 1 13.70 ANDESITE D U NO |123.0f 100.4| 100.4| 97.0 | 28.4 | 98.7 29 4.0
BHO02 13.95 C 1 13.95 ANDESITE A U YES 101.0| 102.0| 97.0 | 26.7 [111.7] 2.1 3.1
Test Type ) ial lock
D - Diametral, A - Axial, | - Irregular Lump, B - Block Diametral Axial Bloc
Direction P P Irregular lurmp
L - parallel to planes of weakness
A
P - perpendicular to planes of weakness ‘ ‘ Lﬂ& A Dps - +_f .
U - unknown or random D, Dps D > _7L
Dimensions Py — P H W Loe f H Ups
Dps - Distance between platens ( platen separation ) L
Dps' - at failure ( see ISRM note 6) ne I'| Wi
Lne - Length from platens to nearest free end —
W - Width of shortest dimension perpendicular to load, P Wy
Date Printed Approved By
Test performed in accordance with ISRM Suggested Methods : 2007, unless noted otherwise
IDetailed legend for test and dimensions, based on ISRM, is shown above. 06/02/2022 00:00

Size factor, F = (De/50)0.45 for all tests.

LAB 17R - Version 5

Stephen.Watson

UKAS

TESTING

10122




X Point Load S hindex T
) y oint Loa trength Index Tests
o8¢t CAUSEWAY g
) GEOTECH Summary of Results
Project No. Project Name
21-1619 North Irish Sea Array
3]
= Q i
Sample Specimen :::tlggﬁ Z Dimensions % Stfsr:mtrl; (I):t?ex
% Force | S o 9 Remarks
z p |2 ) )
Borehole Rock Type s 5 (including
No. o | ret |7 ret. | deoth zles| o 2 15(5 water content
Deptl ef. | Type| Ref. ept leZ]| 5 2 i
8§Z|85| = |e| w | Dps | Dps i) Is 0) if measured)
ald 4
m m ~ =~ mm | mm | mm | mm kN | mm | MPa | MPa
BHO2 15.60 c 1 | 15.60 ANDESITE A U | YES 101.0| 89.0 | 86.0 | 19.3 |105.2| 1.7 2.4
BHO2 16.65 (3 1 16.65 ANDESITE D U | YES| 77.9]101.1| 101.1| 99.0 | 10.0 |100.0] 1.0 1.4
BHO2 19.00 c 1 | 19.00 ANDESITE A U NO 100.9| 93.0 | 89.0 | 25.2 |106.9] 2.2 3.1
BHO2 19.30 (3 1 19.30 ANDESITE D U NO [137.7] 100.5| 100.5| 96.0 | 22.7 | 98.2 2.4 3.2
BHO2 24.00 c 1 | 24.00 ANDESITE D U NO |117.7| 101.2] 101.2| 100.0| 33.3 |100.6] 3.3 4.5
ANDESITE
BHO02 25.35 C 1 25.35 s A U NO 100.9| 94.0 | 92.0 | 26.5 |108.7| 2.2 3.2
BHO2 25.80 c 1 | 25.80 ANDESITE D U NO | 95.8| 100.9] 100.9| 99.0 | 23.0 | 99.9| 23 3.1
LIMESTONE
BHO9 6.65 c 1 6.65 A U | YES 101.0| 88.0 | 83.0 | 55 |103.3] 05 0.7
BHO9 7.75 c 1 7.75 LIMESTONE D U | YES| 56.2| 100.9| 100.9 | 100.0| 3.2 |100.4] 0.3 0.4
LIMESTONE
BHO09 10.10 C 1 10.10 A U | YES 101.3| 69.0 | 57.0 | 16.9 | 85.7 2.3 2.9
BHO9 10.75 c 1 | 10.75 LIMESTONE D U | YES|56.2| 100.8| 100.8| 99.0 | 99 | 99.9| 1.0 1.4
LIMESTONE
BHO9 11.70 c| 1170 STO Al u|ves 101.3| 59.0 [ 540 | 251 | 835| 36 | 45
BHO09 13.00 (] 1 13.00 HIMESTONE D U NO | 67.2| 100.5] 100.5| 99.0 | 21.9 | 99.7 2.2 3.0
BHO9 14.20 (3 1 14.20 LIMESTONE A U | YES 100.8| 74.0 | 71.0 | 10.0 | 95.5 11 15
BHO09 15.75 C 1 15.75 HIMESTONE A U | YES 101.1| 51.0 | 48.0 | 19.6 | 78.6 3.2 3.9
LIMESTONE
BH09 18.55 c 1 | 1855 STo D U | YES| 83.2|101.3]|101.3| 100.0| 5.1 |100.6] 0.5 0.7
BHO09 19.20 (] 1 19.20 HIMESTONE A U NO 101.1| 84.0 | 82.0 | 16.8 |102.7| 1.6 2.2
BH15 9.10 (3 1 9.10 SILTSTONE | U YES |103.2] 77.7 | 45.0 | 42.0 0.5 | 64.5 0.1 0.1
Test Type ) ial lock
D - Diametral, A - Axial, | - Irregular Lump, B - Block Diametral Axial Bloc
Direction P P Irregular lurmp
L - parallel to planes of weakness
A
P - perpendicular to planes of weakness ‘ ‘ Lﬂ& A Dps - +_f .
U - unknown or random D, Dps D > _7L
Dimensions Py — P H W Loe f H Ups
Dps - Distance between platens ( platen separation ) L
Dps' - at failure ( see ISRM note 6) ne I'| Wi
Lne - Length from platens to nearest free end —
W - Width of shortest dimension perpendicular to load, P Wy
Date Printed Approved By
Test performed in accordance with ISRM Suggested Methods : 2007, unless noted otherwise
IDetailed legend for test and dimensions, based on ISRM, is shown above. 06/02/2022 00:00
UKAS
Size factor, F = (De/50)0.45 for all tests. TESTING
LAB 17R - Version 5 Stephen.Watson 10122




X Point Load S hindex T
) y oint Loa trength Index Tests
o8¢t CAUSEWAY g
) GEOTECH Summary of Results
Project No. Project Name
21-1619 North Irish Sea Array
3]
= Q i
Sample Specimen Testlgygﬁ Z Dimensions g S Pomttl;(l)a(;j
see z Force [T , |°Mength Index  Remarks
=} 0 . .
= P |S
Borehole Rock Type s 5 (including
No. o | ret |7 ret. | deoth zles| o 2 15(5 water content
Deptl ef. | Type| Ref. ept leZ]| 5 2 i
8§Z|85| = |e| w | Dps | Dps i) Is 0) if measured)
'2‘ |9 a e
ald 4
m m ~ =~ mm | mm | mm | mm kN | mm | MPa | MPa
BH15 12.10 c 1 | 12.10 SILTSTONE | U | YES|94.7| 809 | 670 | 58.0 | 36 | 77.3| 06 0.7
BH16 11.75 (3 1 11.75 MUDSTONE | U | YES| 65.1| 743 | 40.0 | 38.0 1.6 | 60.0 0.4 0.5
BH16 12.40 c 1 | 12.40 SILTSTONE D U | YES|122.5| 100.1| 100.1| 97.0 | 3.0 | 985 0.3 0.4
BH16 14.85 (3 1 14.85 SILTSTONE A U | YES 100.6| 99.0 | 94.0 5.0 |109.7] 04 0.6
Test Type ) ial lock
D - Diametral, A - Axial, | - Irregular Lump, B - Block Diametral Axial Bloc
Direction P P N Irregular lurmp
L - parallel to planes of weakness
A :
P - perpendicular to planes of weakness ‘ Lﬂ& A v Dps - +_f_ .
U - unknown or random D s PR > _7L
Dimensions — P H w Loe .~ f + Ups
Dps - Distance between platens ( platen separation ) L
Dps' - at failure ( see ISRM note 6) ne |'| Wi
Lne - Length from platens to nearest free end —
W - Width of shortest dimension perpendicular to load, P Wy
Date Printed Approved By
Test performed in accordance with ISRM Suggested Methods : 2007, unless noted otherwise
IDetailed legend for test and dimensions, based on ISRM, is shown above. 06/02/2022 00:00

Size factor, F = (De/50)0.45 for all tests.

UKAS

TESTING

LAB 17R - Version 5 Stephen.Watson 10122




Ttest

materials testing &

LABORATORY TEST CERTIFICATE

10 Queenslie Point
Queenslie Industrial Estate
120 Stepps Road

Glasgow

Certificate No : 22/524 - 05 G33 3NQ
To: Stephen Watson Tel: 0141 774 4032
Client : Causeway Geotech Limited -

8 Drumahiskev Road email: info@mattest.org

y Website: www.mattest.org

Ballymoney

Co. Antrim

BT53 7QL

LABORATORY TESTING OF ROCK

Introduction

We refer to samples taken from North Irish Sea Array (NISA) and delivered to our laboratory on 23rd May 2022.

Material & Source

Sample Reference : See Report Plates

Sampled By : Client

Sampling Certificate Not Supplied

Location : See Report Plates

Description : Rock Cores

Date Sampled : Not Supplied

Date Tested : 23rd May 2022 Onwards

Source : 21-1619 - North Irish Sea Array (NISA)

Test Results
As Detailed On Page 2 to Page 7 inclusive
Comments

The results contained in this report relate to the sample(s) as received

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation

This report should not be reproduced except in full without the written approval of the laboratory
All remaining samples for this project will be disposed of 28 days after issue of this test certificate

Remarks

Approved for Issue =

7z /// sl
— - Date 22/06/2022
T McLelland (Director) UKAS

TESTING

Issue No. 01 Page 1 of 7



CAUSEWAY GEOTECH LIMITED T
NORTH IRISH SEA ARRAY (NISA) test

materials testing &[consultan

BOREHOLE BHO1

SAMPLE C2

DEPTH m 5.80-6.20 SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm 101.50
SAMPLE HEIGHT mm 210.88

TEST CONDITION As Received

RATE OF LOADING kN/s 1.1

TEST DURATION min.sec 7.06 \

DATE OF TESTING 20/06/2022

LOAD FRAME USED 2000kN

LOAD DIRECTION WITH RESPECT TO LITHOLOGY Unknown

FAILURE LOAD kN 450.5

UNCONFINED COMPRESSIVE STRENGTH MPa 55.7
WATER CONTENT (ISRM Suggested Methods) % 0.3 External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m3 2.74

DRY DENSITY (ISRM Suggested Methods) Mg/m3 2.73

BOREHOLE BHO1

SAMPLE C5

DEPTH m 10.00-10.50 SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm 101.50

SAMPLE HEIGHT mm 213.77

TEST CONDITION As Received

RATE OF LOADING kN/s 1.2

TEST DURATION min.sec 7.58

DATE OF TESTING 20/06/2022

LOAD FRAME USED 2000kN

LOAD DIRECTION WITH RESPECT TO LITHOLOGY Unknown

FAILURE LOAD kN 541.7

UNCONFINED COMPRESSIVE STRENGTH MPa 66.9
WATER CONTENT (ISRM Suggested Methods) % 0.2 External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m3 2.72

DRY DENSITY (ISRM Suggested Methods) Mg/m3 2.72

BOREHOLE BHO1

SAMPLE Cc7

DEPTH m 13.00-13.40 SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm 101.52

SAMPLE HEIGHT mm 209.52

TEST CONDITION As Received

RATE OF LOADING kN/s 1.4

TEST DURATION min.sec 9.37

DATE OF TESTING 20/06/2022

LOAD FRAME USED 2000kN

LOAD DIRECTION WITH RESPECT TO LITHOLOGY Unknown

FAILURE LOAD kN 770.8

UNCONFINED COMPRESSIVE STRENGTH MPa 95.2

WATER CONTENT (ISRM Suggested Methods) % 0.2 External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m3 2.76

DRY DENSITY (ISRM Suggested Methods) Mg/m3 2.76

Tested in accordance with ASTM D7012 - 14
SUMMARY OF UNCONFINED COMPRESSIVE STRENGTH

Issue No. 01 Page 2 of 7 Certificate No. 22/524 - 05



CAUSEWAY GEOTECH LIMITED T
NORTH IRISH SEA ARRAY (NISA) test

materials testing &[consultan

BOREHOLE BHO1

SAMPLE C10

DEPTH m 15.80-16.20 SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm 101.44

SAMPLE HEIGHT mm 208.26

TEST CONDITION As Received

RATE OF LOADING kN/s 1.1

TEST DURATION min.sec 7.29

DATE OF TESTING 20/06/2022

LOAD FRAME USED 2000kN

LOAD DIRECTION WITH RESPECT TO LITHOLOGY Unknown

FAILURE LOAD kN 493.4

UNCONFINED COMPRESSIVE STRENGTH MPa 61.1
WATER CONTENT (ISRM Suggested Methods) % 0.2 External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m3 2.75

DRY DENSITY (ISRM Suggested Methods) Mg/m® 2.74

BOREHOLE BHO1

SAMPLE C13

DEPTH m 18.85-19.40 SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm 101.42
SAMPLE HEIGHT mm 212.92

TEST CONDITION As Received

RATE OF LOADING kN/s 1.1

TEST DURATION min.sec 4.12 /

DATE OF TESTING 20/06/2022

LOAD FRAME USED 2000kN

LOAD DIRECTION WITH RESPECT TO LITHOLOGY Unknown

FAILURE LOAD kN 261.8

UNCONFINED COMPRESSIVE STRENGTH MPa 32.4
WATER CONTENT (ISRM Suggested Methods) % 0.2 External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m3 2.71

DRY DENSITY (ISRM Suggested Methods) Mg/m3 2.71

BOREHOLE BHO1

SAMPLE C16

DEPTH m 23.20-23.60 SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm 101.49

SAMPLE HEIGHT mm 198.26

TEST CONDITION As Received

RATE OF LOADING kN/s 1.0 >

TEST DURATION min.sec 2.30

DATE OF TESTING 20/06/2022

LOAD FRAME USED 2000kN

LOAD DIRECTION WITH RESPECT TO LITHOLOGY Unknown

FAILURE LOAD kN 135.4

UNCONFINED COMPRESSIVE STRENGTH MPa 16.7

WATER CONTENT (ISRM Suggested Methods) % 0.3 External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m3 2.59

DRY DENSITY (ISRM Suggested Methods) Mg/m® 2.58

Tested in accordance with ASTM D7012 - 14
SUMMARY OF UNCONFINED COMPRESSIVE STRENGTH

Issue No. 01 Page 3 of 7 Certificate No. 22/524 - 05



CAUSEWAY GEOTECH LIMITED

NORTH IRISH SEA ARRAY (NISA)

Ttest

materials testing &[consultan

BOREHOLE BHO1

SAMPLE C19

DEPTH m 25.00-25.50 SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm 101.60
SAMPLE HEIGHT mm 214.48

TEST CONDITION As Received

RATE OF LOADING kN/s 1.2

TEST DURATION min.sec 7.14

DATE OF TESTING 20/06/2022

LOAD FRAME USED 2000kN

LOAD DIRECTION WITH RESPECT TO LITHOLOGY Unknown

FAILURE LOAD kN 530.4

UNCONFINED COMPRESSIVE STRENGTH MPa 65.4
WATER CONTENT (ISRM Suggested Methods) % 0.2 External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m3 2.77

DRY DENSITY (ISRM Suggested Methods) Mg/m3 2.77

BOREHOLE

SAMPLE

DEPTH m SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm

SAMPLE HEIGHT mm

TEST CONDITION

RATE OF LOADING kN/s

TEST DURATION min.sec

DATE OF TESTING

LOAD FRAME USED

LOAD DIRECTION WITH RESPECT TO LITHOLOGY

FAILURE LOAD kN

UNCONFINED COMPRESSIVE STRENGTH MPa

WATER CONTENT (ISRM Suggested Methods) % External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m3

DRY DENSITY (ISRM Suggested Methods) Mg/m3

BOREHOLE

SAMPLE

DEPTH m SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm

SAMPLE HEIGHT mm

TEST CONDITION

RATE OF LOADING kN/s

TEST DURATION min.sec

DATE OF TESTING

LOAD FRAME USED

LOAD DIRECTION WITH RESPECT TO LITHOLOGY

FAILURE LOAD kN

UNCONFINED COMPRESSIVE STRENGTH MPa

WATER CONTENT (ISRM Suggested Methods) % External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m3

DRY DENSITY (ISRM Suggested Methods) Mg/m3

Tested in accordance with ASTM D7012 - 14

SUMMARY OF UNCONFINED COMPRESSIVE STRENGTH

Issue No. 01

Page 4 of 7

Certificate No. 22/524 - 05



CAUSEWAY GEOTECH LIMITED T
NORTH IRISH SEA ARRAY (NISA) test

materials testing &[consultan

BOREHOLE BHO02

SAMPLE C3

DEPTH m 11.20-11.50 SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm 101.02
SAMPLE HEIGHT mm 213.78

TEST CONDITION As Received

RATE OF LOADING kN/s 1.1

TEST DURATION min.sec 7.06

DATE OF TESTING 20/06/2022

LOAD FRAME USED 2000kN

LOAD DIRECTION WITH RESPECT TO LITHOLOGY Unknown

FAILURE LOAD kN 458.8

UNCONFINED COMPRESSIVE STRENGTH MPa 57.2
WATER CONTENT (ISRM Suggested Methods) % 0.3 External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m3 2.72

DRY DENSITY (ISRM Suggested Methods) Mg/m3 2.71

BOREHOLE BHO02

SAMPLE C6

DEPTH m 13.30-13.70 SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm 101.17

SAMPLE HEIGHT mm 206.62

TEST CONDITION As Received

RATE OF LOADING kN/s 1.1

TEST DURATION min.sec 7.48

DATE OF TESTING 20/06/2022

LOAD FRAME USED 2000kN

LOAD DIRECTION WITH RESPECT TO LITHOLOGY Unknown

FAILURE LOAD kN 497.9

UNCONFINED COMPRESSIVE STRENGTH MPa 61.9

WATER CONTENT (ISRM Suggested Methods) % 0.2 External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m3 2.75

DRY DENSITY (ISRM Suggested Methods) Mg/m3 2.74

BOREHOLE BHO02

SAMPLE C9

DEPTH m 16.25-16.50 SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm 101.29
SAMPLE HEIGHT mm 199.93

TEST CONDITION As Received

RATE OF LOADING kN/s 1.0

TEST DURATION min.sec 5.29 [

DATE OF TESTING 20/06/2022

LOAD FRAME USED 2000kN

LOAD DIRECTION WITH RESPECT TO LITHOLOGY Unknown

FAILURE LOAD kN 323.7

UNCONFINED COMPRESSIVE STRENGTH MPa 40.2
WATER CONTENT (ISRM Suggested Methods) % 0.2 External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m3 2.71

DRY DENSITY (ISRM Suggested Methods) Mg/m3 2.70

Tested in accordance with ASTM D7012 - 14
SUMMARY OF UNCONFINED COMPRESSIVE STRENGTH

Issue No. 01 Page 5 of 7 Certificate No. 22/524 - 05



CAUSEWAY GEOTECH LIMITED T
NORTH IRISH SEA ARRAY (NISA) test

materials testing &[consultan

BOREHOLE BHO02

SAMPLE C12

DEPTH m 19.10-19.30 SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm 101.38
SAMPLE HEIGHT mm 205.61

TEST CONDITION As Received

RATE OF LOADING kN/s 1.1

TEST DURATION min.sec 8.42

DATE OF TESTING 20/06/2022

LOAD FRAME USED 2000kN

LOAD DIRECTION WITH RESPECT TO LITHOLOGY Unknown

FAILURE LOAD kN 563.9

UNCONFINED COMPRESSIVE STRENGTH MPa 69.9
WATER CONTENT (ISRM Suggested Methods) % 0.2 External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m3 2.84

DRY DENSITY (ISRM Suggested Methods) Mg/m3 2.84

BOREHOLE BHO02

SAMPLE Cl4

DEPTH m 20.95-21.20 SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm 101.40
SAMPLE HEIGHT mm 206.61

TEST CONDITION As Received

RATE OF LOADING kN/s 1.0

TEST DURATION min.sec 12.29 Explosive

DATE OF TESTING 20/06/2022

LOAD FRAME USED 2000kN

LOAD DIRECTION WITH RESPECT TO LITHOLOGY Unknown

FAILURE LOAD kN 729.6

UNCONFINED COMPRESSIVE STRENGTH MPa 90.3
WATER CONTENT (ISRM Suggested Methods) % 0.1 External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m3 2.77

DRY DENSITY (ISRM Suggested Methods) Mg/m3 2.77

BOREHOLE BHO02

SAMPLE C17

DEPTH m 25.55-25.80 SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm 101.39

SAMPLE HEIGHT mm 206.63

TEST CONDITION As Received

RATE OF LOADING kN/s 1.3

TEST DURATION min.sec 10.50

DATE OF TESTING 20/06/2022

LOAD FRAME USED 2000kN Q
LOAD DIRECTION WITH RESPECT TO LITHOLOGY Unknown

FAILURE LOAD kN 812.1

UNCONFINED COMPRESSIVE STRENGTH MPa 100.6
WATER CONTENT (ISRM Suggested Methods) % 0.1 External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m3 2.75

DRY DENSITY (ISRM Suggested Methods) Mg/m3 2.75

Tested in accordance with ASTM D7012 - 14
SUMMARY OF UNCONFINED COMPRESSIVE STRENGTH

Issue No. 01 Page 6 of 7 Certificate No. 22/524 - 05



CAUSEWAY GEOTECH LIMITED T
NORTH IRISH SEA ARRAY (NISA) test

materials testing &[consultan

BOREHOLE BH09

SAMPLE C8

DEPTH m 16.00-16.50 SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm 101.53

SAMPLE HEIGHT mm 203.28

TEST CONDITION As Received

RATE OF LOADING kN/s 1.0

TEST DURATION min.sec 3.10 >

DATE OF TESTING 20/06/2022

LOAD FRAME USED 2000kN

LOAD DIRECTION WITH RESPECT TO LITHOLOGY Unknown

FAILURE LOAD kN 177.1

UNCONFINED COMPRESSIVE STRENGTH MPa 21.9
WATER CONTENT (ISRM Suggested Methods) % 0.6 External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m3 2.69

DRY DENSITY (ISRM Suggested Methods) Mg/m® 2.68

BOREHOLE BHO09

SAMPLE Cl1

DEPTH m 18.70-19.00 SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm 101.60

SAMPLE HEIGHT mm 210.62

TEST CONDITION As Received

RATE OF LOADING kN/s 1.0

TEST DURATION min.sec 7.51

DATE OF TESTING 20/06/2022

LOAD FRAME USED 2000kN

LOAD DIRECTION WITH RESPECT TO LITHOLOGY Unknown

FAILURE LOAD kN 464.3

UNCONFINED COMPRESSIVE STRENGTH MPa 57.3

WATER CONTENT (ISRM Suggested Methods) % 0.1 External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m3 2.71

DRY DENSITY (ISRM Suggested Methods) Mg/m3 2.70

BOREHOLE

SAMPLE

DEPTH m SAMPLE FAILURE SHAPES
SAMPLE DIAMETER mm

SAMPLE HEIGHT mm

TEST CONDITION

RATE OF LOADING kN/s

TEST DURATION min.sec

DATE OF TESTING
LOAD FRAME USED
LOAD DIRECTION WITH RESPECT TO LITHOLOGY

FAILURE LOAD kN

UNCONFINED COMPRESSIVE STRENGTH MPa

WATER CONTENT (ISRM Suggested Methods) % External Internal
BULK DENSITY (ISRM Suggested Methods) Mg/m3

DRY DENSITY (ISRM Suggested Methods) Mg/m3

Tested in accordance with ASTM D7012 - 14
SUMMARY OF UNCONFINED COMPRESSIVE STRENGTH

Issue No. 01 Page 7 of 7 Certificate No. 22/524 - 05



CAUSEWAY
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SOIL AND ROCK SAMPLE ANALYSIS

Co. Antrim, N. Ireland, BT53 7QL
NI: +44 (0)28 276 66640

Causeway Geotech Ltd
8 Drumahiskey Road

Registered in Northern Ireland
Company Number: NI610766

HEAD OFFICE REGIONAL OFFICE
Causeway Geotech (IRL) Ltd

Unit 1 Fingal House

Stephenstown Industrial Estate
Balbriggan, Co Dublin, Ireland, K32 VR66

ROI +353 (0)1 526 7465

Ballymoney

Registered in Ireland
Company Number: 633786

www.causewaygeotech.com

24 March 2022

LABORATORY TEST REPORT

Project Name: North Irish Sea Array
Project No.: 21-1619

Client: Statkraft

Engineer: ARUP

performed between 04/03/2022 and 24/03/2022.

please do not hesitate to contact the undersigned.

Stephen Watson
Laboratory Manager

Signed for and on behalf of Causeway Geotech Ltd

Q%g
scs: ¥ scs: ¥ V

150 9001 1S0 14001 1S0 45001 UKAS
CERTIFIED CERTIFIED CERTIFIED MAMACEMERY

SYSTEMS

SCS

UKAS

TESTING

10122

We are pleased to attach the results of laboratory testing carried out for the above project. This memo and

its attachments constitute a report of the results of tests as detailed in the Contents page(s). This testing was

The attached results complete the testing requested and we would therefore wish to confirm that samples
will be retained without charge for a period of 28 days from the above date after which they will be

appropriately disposed of unless we receive written instructions to the contrary prior to that date.

We trust our report meets with your approval but if you have any queries or require additional information,

B BRITISH
) DRILLING
) ASSOCIATION

WAGS



Project Name:

Report Reference:

North Irish Sea Array

Schedule 1

The table below details the tests carried out, the specifications used, and the number of tests included in this
report. The results contained in this report relate to the sample(s) as received

Tests marked with* in this report are not United Kingdom Accreditation Service (UKAS) accredited and are
not included in Causeway Geotech Limited’s scope of UKAS Accreditation Schedule of Tests. Opinions and
interpretations expressed herein are outside the scope of UKAS accreditation.

sedimentation hydrometer method

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
SOIL Moisture Content of Soil BS 1377-2:1990: Cl 3.2 3
SOIL Liquid and Plastic Limits of soil-1 BS 1377-2:1990: Cl 4.4, 1
point cone penetrometer method 53&5.4
SOIL Particle size distribution - wet BS 1377-2:1990: C19.2 2
sieving
SOIL Particle size distribution - BS 1377-2:1990: C1 9.5 1




0.\
' g s
'gk CAUSEWAY Summary of Classification Test Results
.,\,. (& ) = | =L )
Project No. Project Name
21-1619 North Irish Sea Array
Sample Density w |Passing| LL | PL | PI |Particle c g
. i : asagrande
Hole No. Soil Description bulk | dry 4254m density gran
Ref| Top | Base |Type Classification
Mg/m3 % % % % | % | Mg/m3
Greyish brown sandy slightly
BHO8 3 0.20 1.20 B gravelly silty CLAY. 24.0
Greyish brown sandy slightly
BHO8 5 2.00 3.00 B gravelly silty CLAY. 12.0 49 23-1pt | 16 7 CL
Greyish brown slightly gravelly
BHO8 7 4.30 5.00 B silty fine to coarse SAND. 20.0
All tests performed in accordance with BS1377:1990 unless specified otherwise LAB O1R Version 4
Key Date Printed Approved By ﬁ
Density test Liquid Limit Particle density
Linear measurement unless : 4pt cone unless : sp - small pyknometer 24/03/2022
wd - water displacement cas - Casagrande method gj- gas jar U KA S
TESTING
wi - immersion in water 1pt - single point test Stephen Watson
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Causeway Geotech Ltd

8 Drumahiskey Road
Ballymoney

Co. Antrim, N. Ireland, BT53 7QL
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SOIL AND ROCK SAMPLE ANALYSIS 28 April 2022
LABORATORY TEST REPORT

Project Name: North Irish Sea Array

Project No.: 21-1619

Client: Statkraft

Engineer: ARUP

We are pleased to attach the results of laboratory testing carried out for the above project. This memo and

its attachments constitute a report of the results of tests as detailed in the Contents page(s). This testing was

performed between 18/03/2022 and 28/04/2022.

The attached results complete the testing requested and we would therefore wish to confirm that samples

will be retained without charge for a period of 28 days from the above date after which they will be

appropriately disposed of unless we receive written instructions to the contrary prior to that date.

We trust our report meets with your approval but if you have any queries or require additional information,

please do not hesitate to contact the undersigned.

{

%ég/w l‘AL /5“

Stephen Watson
Laboratory Manager

Signed for and on behalf of Causeway Geotech Ltd
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MANAGEMENT
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Project Name:

Report Reference:

North Irish Sea Array

Schedule 2 - FINAL

The table below details the tests carried out, the specifications used, and the number of tests included in this
report. The results contained in this report relate to the sample(s) as received

Tests marked with* in this report are not United Kingdom Accreditation Service (UKAS) accredited and are
not included in Causeway Geotech Limited’s scope of UKAS Accreditation Schedule of Tests. Opinions and
interpretations expressed herein are outside the scope of UKAS accreditation.

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
SOIL Moisture Content of Soil BS 1377-2: 1990: Cl 3.2 14
SOIL Liquid and Plastic Limits of soil-4 BS 1377-2:1990: Cl 4.4, 8
point cone penetrometer method 53&5.4
SOIL Particle size distribution - wet BS 1377-2:1990: C19.2 8
sieving
SOIL Particle size distribution - BS 1377-2:1990: C19.5 8
sedimentation hydrometer method
SOIL Moisture Condition Value at natural BS 1377-4:1990: C1 5.4 5
moisture content
SOIL Moisture Condition Value / Moisture | BS 1377-4: 1990: Cl1 5.5 2
Content Relationship
SOIL Dry density/moisture content BS 1377-4:1990: C1 3.3 2

relationship (2.5 kg rammer)

& 3.4




SUB-CONTRACTED TESTS

In agreement with Client, the following tests were conducted by an approved sub-contractor. All sub-
contracting laboratories used are UKAS accredited.

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
SOIL - subcontracted to Pro Thermal Resistivity 5
Soils Limited (UKAS 4043)
SOIL - Subcontracted to BRE Test - Suite B 5

Eurofins Chemtest Ltd (UKAS
2183)
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oF e .
®g5¢, CAUSEWAY Summary of Classification Test Results
..’,. GEOTECH
Project No. Project Name
21-1619 North Irish Sea Array
Sample Density w |Passing| LL | PL| PI |Particle c d
. i f asagrande
Hole No. Soil Description bulk | dry 425um density gran
Ref| Top | Base |Type Classification
Mg/m3 % % % % | % | Mg/m3
P16 3 1.00 B 2rL0AWYn sandy slightly gravelly silty 18.0 74 a1 25 16 al
B lightl lly sil
TP16 4 | 250 B [iony sandy staniy gravelly sity 10| 70 33 |18 15 cL
Brown sandy slightly gravelly silty
TP17 3 1.00 B CLAY. 37.0
P17 2 1.60 B grl_clx sandy slightly gravelly silty 20.0 83 29 16 13 cL
Brown sandy slightly gravelly silty
TP17 5 2.70 B CLAY. 14.0
Brown sandy slightly gravelly silty
TP18 3 0.80 B CLAY. 24.0
TP18 4 | 150 B | sandy slightly gravelly silty 250 | 80 38 |20 18 cl
P18 5 260 B gfx sandy slightly gravelly silty 8.5 67 38 20 18 al
B lightl lly sil
TP22 3 | os0 B [iony sandy stianiy gravelly sity 180 | 85 | 41 |24 17 cl
Brown sandy slightly gravelly silty
TP22 4 1.50 B CLAY. 15.0
Brown sandy slightly gravelly silty
TP22 5 2.80 B CLAY. 11.0
P23 3 0.50 B g:n:;n sandy slightly gravelly silty 16.0 79 29 16 13 cL
All tests performed in accordance with BS1377:1990 unless specified otherwise LAB 01R Version 5
Key Date Printed Approved By
Density test Liquid Limit Particle density @
Linear measurement unless : 4pt cone unless : sp - small pyknometer 13/04/2022 U K A s
wd - water displacement cas - Casagrande method gj- gas jar TESTING
wi - immersion in water 1pt - single point test Stephen Watson 10122
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’g‘ CAUSEWAY Summary of Classification Test Results
.” GE | =) O
Project No. Project Name
21-1619 North Irish Sea Array
Sample Density w |Passing| LL | PL| PI |Particle c d
Hole No. Soil Description bulk | dry 425um density asagrande
Ref| Top | Base |Type Classification
Mg/m3 % % % % | % | Mg/m3
Brown sandy slightly gravelly silty
TP23 4 | 150 B |ciay 11.0
TP23 5 | 220 B [iony sandy staniy gravelly sity 120 | 70 33 | 19| 14 cL

All tests performed in accordance with BS1377:1990 unless specified otherwise LAB 01R Version 5

Key Date Printed Approved By
Density test Liquid Limit Particle density
Linear measurement unless : 4pt cone unless : sp - small pyknometer
13/04/2022
UKAS
wd - water displacement cas - Casagrande method gj- gas jar TESTING
wi - immersion in water 1pt - single point test Stephen.Watson 10122
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KeyLAB ID
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21-1619
1.50

TP18

Caus2022031525

Job Ref
Borehole/Pit No.
Sample No.
Depth, m
Sample Type
KeyLAB ID

m

15

Specimen
Depth

PARTICLE SIZE DISTRIBUTION

Brown sandy slightly gravelly silty CLAY.
BS1377:Part 2:1990, clauses 9.2 and 9.5

North Irish Sea Array

GEOTECH

CAUSEWAY

>

i

Specimen Reference

Site Name
Soil Description
Test Method

@

&

(3

o

P2

o
]
= n
(7] Em N
2 9 <z
Q 3 old H X I f=)
3 ~ Elole|vn]aleo N R B < o =N —
3 = N = 1 R RN slg12]8(= 2 -
o n S || OOD o 2
2
= ° g
4
3
& E
— B S B et e et L A B st o
@ o I
Q S )
0 | fY— = = o
O | §====d=====f====d=====f====d=====f-===d=====f-===d===== N
~
|||||||||||||||||||||||||||||||||||||||||||||||||||||| ~ n
- I I 1 1T 0 1 T 1 1 E|E| E| € u =
@ E|E| E| € a o
S i et S S e e i S S S an k= ‘®
Q < s o
O| ===t~ =======f-========f====q~====ft-======--t----1 o g (X
o g >
— p—t— 4 ] IS S '
1 @© - 8 @
Em ||||||||||||||||||||||||||||||||||||||||||||||||| » c|+ S o
> 2 4 7] ol < © 8
<3 o (e] M Sle £
RM — A = 2 umr..m_ £ a1]
© © s 2z 2[5 g <
(S S Y YR Sy yepy Sy yappp ey yapp "y ya——_— S =% © Slo = -
o c =< 2
I A A S S S O I — > |8 < 2|2 :
g o ol g W €l3 L s
[ S it Wil sttt sttt Sttt Sttt i S S— —— al|ls|® 5lo sle c &
>|T > |2 s
Slololols
e m%mmmm Slale|ala]<s]s am..m.
= njOlOln]|n]O A=l =N = =] =2 "] o a
@
4] 0]
s LN L LD LT T [ :
3 / - o
)
||||||||||||||||||||||||||||||||||||| ©
£ = 2
D| 5| p====decccetdecdeccccteccndeccanpencadeeeectbecnedeneae a |9l ]|olo]m =
z| 2 o 3 ||| |d|Sl= D] ]
Pl I R e R s e S USRS AU SR A— sl & £ ™
= 6| = S E
= 2~
||||||||||||||||||||||||||||||||||||||||||||||||| .m n o
c &=
|||||||||||||||||||||||||||||||||||||||||||||||| o
2 N\ - El € z
£ 5| € G
© gl o |o|®]|n]|la|n]o]ln|m]e c
2 || |vn]|o|alalo|a]|n T
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII a (o8 KV I BH Ko KX BTl Kl B er
olulalal=lolololo o 2
/ 2 [olelelelelelelele 5 N
© S |o|o|o|o|lo|o|lo]|o|o 5
o <4 5
g & &
C
© S
3 &
£ 0o 3 =
|3 £ 5 c
H_M m_ 2 1818181881888 ]a|n|t]|anlolnltlo|n|t]a]m]|= g e
X &
(Y
c
o
& @ E
€
> N 8 n ) B = e I R
n 20530_/8040 n|m|la]— < ~l S
M o R a1l D Kl P> K Rl R R s B = Bt I Pad P =
) s s
) £
& 8 8 2 8 8 § 8 8 g °° :
—
o Puissed abejuadlad




BOULDERS

COBBLES

GRAVEL
\ Medium ‘ Coarse

Fine

SAND
Medium Coarse

Fine

(o}
o
a
[=)]
g |2 3 ]
A a L : @ ~
- = N Q
N wv
>
©
o
e}
=2
= o
o 5 o
<] >
o |z £ =
= o (2] ~ () o
S o @
o« S = S = <
e} = m Q m >
re) ] © @ © Q
= o (%) o (%) p4
€
2 ©
(@) ~
-
2
[a1]
—
o
[
[%2]
4
(a) > n
w < S ol
= o -
w_ Q E ¢ <
7 z g8l 2
= 7] w ~
w @ 28 &
- W » ]
- > o o
oc © 0 ©
.
< = = =)
= (<2}
[%] 2 ~
o
< 3 £
wv c ©
= e a
< c N
=
C 3 [as}
S o Q
4 [} [a)
<= 8
2 e
<0 5
35 5 5
oo o L
il P (] el
0o B -3 o
=] @ = c <
< £ 2 9] ]
) 2 8 £ s
o
ey 2 3 a 3
..onoo & &a & pd

SILT
Medium Coarse

Fine

CLAY

90
80

o o o o o o
N~ © Te] < ™ N

100

o Puissed abejuadlad

10
0

1000

100

10

0.1

0.01

0.001

Particle Size mm

SG?_
" < =z Y
8 2 : ¥ 7 B3
o~ w
< n 5
1 Elo]2]|x [~ 512« s iy <
o >Slela|®]a IR IS Y 2 - ]
n S Nl |m ol=12 o 2
c|s g
°
%
9
[
S
o
[=)
a
!
o
~
~ o
E|E|E| E 2 I=
E|lE|E| E a o
ap £ G
~ H ped
o 3 Q
Q. < >
5
€ 3 \
© o
(%] .W.t 8 m
Y (7] ol € ®
o c Sle £ o
2 2 2 £]2 g Q
g
© 5 = 2[5 g <
s S = g e i
o
o c =< 2
- a < gle °
o ol 0 HE L8
sl2ls £lo 5% 5 B
] ©
glalz]|2 > Blalolololslz2 £ g
glolcslcslE]l= “la|lo|m|=lE] S Q 9o
NV || |0 A=l =N = =] =2 "] o a
a0
£
v
—dlo|lo|lun|la]o]— =
R R R R N 1 R e o
c| = m3
o
e £ %
S 3 o
c & 2
o
El € z
Bl E @
3l o |[2|2]|n|n|x|o|n]|m]|e c
8 ||l |vn]lx|o]lalo]|a|n S 4
a Iala|n|olala|lolale ° 9
oln|onlal=]lololo]lo o
2 [olelelelelelelele <
= o|lo|o|ol|o|olo]|o|o S
B £
© ©
a o
C
2
2 ©
& 3 | =
£ s c
2 lololololololole [}
slololslolo]lals|a|o]ls|a]= a
nqrcﬂwmwwmwwm.nl.u.GJoJooGooo76665544 < <
Q
X &
a0
£
2
»n| E
€
m5 n ) n 2o Q] |S]0]3
.<I420530_/.8040 ||| S22 ]S
P T 0 Rl el P Rl Rl R e SlelZ(elg]s(e
o
2
©
a

10




BOULDERS

COBBLES

GRAVEL
\ Medium ‘ Coarse

Fine

SAND
Medium Coarse

Fine

~
o
a
[=)]
8 |8 3 2
A a ™ : @ ~
- — o o
N ]
>
©
o
e}
=2
= o
o 5 o
<] >
W =2 £ = =]
= o (2] ~ () o
S o @
-2 S S E= S S
o = € 1S3 € >
re) ] © @ © Q
= o (%) o (%) p4
€
2 0
(@) o
-
2
[a1]
—
o
[
[%2]
4
(a) > n
w < S ol
= o -
w_ Q E ¢ <
> S s| ©
(7] = o a ~
w Kl 28 &
[=)
- W » ]
- > o o
oc © 0 ©
.
< = = =)
= (<2}
[%] 2 ~
o
< 3 £
wv c ©
= e a
< c N
=
C 3 [as}
S o Q
4 [} [a)
<= 3
2 e
<0 5
s s | 3
oo o L
il P (] el
0o B -3 o
=] @ = c <
< £ 2 9] ]
) 2 8 £ s
o
ey 2 3 a 3
..onoo & &a & pd

SILT
Medium Coarse

Fine

CLAY

90
80

o o o o o o
N~ © Te] < ™ N

100

o Puissed abejuadlad

10
0

1000

100

10

0.1

0.01

0.001

Particle Size mm

SG?_
" < =z Y
g 2 X i kS
i w
© Elo|n]af=]« SRR 2 5
© >slalwvlol~ - |o ~ |2 2
™ SOl ]|m|p N s 1sle 3
ES] Slol|s © £
°
%
k4
[
]
o
[=)
a
o
o
1y
~ o
E|E| E| € jut =
E|E| E| € a o
an < =
~ H ped
o 3 Q
Q. < >
€ 3 \
© o
(%] .W.t 8 m
Y (7] ol € ©
o c Sle £ o
2 2 2 £]2 g Q
w
© 5 = 2[5 g <
s S = g 8 ]
(&)
o c =< 2
- a < gle °
o ol 0 HE L8
sl2ls £lo 5% 5 B
r<} g
gl2lz|2| ] Blalolololslz2 £ g
clolslclE|l e ol BB B B=A B =] [T}
NV || |0 A=l =N = =] =2 "] o a
o0
£
v
mlololn]|o]|o]w =
8 |0|F|F]|o|m]2]=]e]e )
c| = m3
o
HE £ E
S 3 o
c & 2
[}
El € z
Bl E @
3l o |2|lx]|z|ao|s]|e|n]|m]e c
L |o|xo|d|m|o|alo|a]|wn T
R el e N R L B F A R - B
woln|olalalolololo o 2
2 [olelelelelelelele <
= o|lo|o|ol|o|olo]|o|o S
=] £
© ©
a o
C
2
3 &
w 3 | 3
2
£ c
o |lo|lolololololololo < [}
w|lo|lunlmlolslo|n]o]lalm]|m Q
s 121212121282 ]|S|S]a|a|a]ao|o || |~N|~]o|©]|n < <
a
Q
X &
(Y
£
H
»n| E
€
m5 n ) n 2o Q] |S]0]3
»n |~ ]m|olclx|o|S]o a2 . -
alN|Oo|v|XIN|IN]|=]A]|o H =1 58 =1 R e k=]
Pul ) ™ — (<] cl@|e
2
(T
o

1"




BOULDERS

COBBLES

GRAVEL
\ Medium ‘ Coarse

Fine

SAND
Medium Coarse

Fine

o
o
a
)
S| 2 S
A a ™ L @ ~
- — o o
N ]
>
©
o
e}
=
= o
o 5 o
<] >
o |z £ =
= o (2] ~ () o
S o @
o« S = S = <
e} = m Q m >
re) ] © @ © Q
= o (%) o (%) p4
€
2 n
(@) S
-
2
[a1]
—
o
[
[%2)
4
(a) > n
w < S ol
= o -
w_ Q E ¢ <
> S s| ©
(7] = o a ~
w Kl 28 &
[=)
- W » ]
- > o o
oc © 0 ©
.
< = = =)
= (<2}
[%] 2 ~
~
< 3 £
wv c ©
= e a
< c N
=
C 3 [as}
S o Q
4 [} [a)
<= 3
2 e
<0 5
35 5 5
oo o L
il P (] el
0o B -3 o
=] @ = c <
< £ 2 9] ]
) 2 8 £ s
o
ey 2 3 a 3
..onoo & &a & pd

SILT
Medium Coarse

Fine

CLAY

100

90
80

o o o o o o
N~ © Te] < ™ N

o Puissed abejuadlad

10
0

1000

100

10

0.1

0.01

0.001

Particle Size mm

SG?_
" < =z Y
0 2 Hl
m n v | 3 X 7 f=
o oL~ S1S|lal~|® ] =N —
o0 N = PP PN R A PR ES] N 2 - ]
i Slo|A|S|F|® ole|a|™]|o E
° 3
° sle|ls g
= 4
k4
[
]
o
[=)
a
o
o
1y
~ o
E|E| E| € jut =
E|E| E| € a o
an < =
~ s ped
o 3 W
Q. c
€ 3 \
© o
(%] .W.t 8 m
Y (7] ol € ©
o c Sle £ o
9 ..m ) _...,m..R_ ® m
K| = =
c S E 2l i <
= <3 © ole = —
o c © 2
> o >
< o < S g
o ol 0 HE L8
22| £ 5% 5 B
o S|o o I
gl2lz|2| ] Blalolololslz2 £ g
clolslclE|l e ol BB B B=A B =] [T}
NV || |0 A=l =N = =] =2 "] o a
o0
£
v
Nlsloln]lo]lolo ]~ —
R R N B S I I R )
& [}
S o g D
o X s E
= 2=
S 3 o
c &=
[}
El € z
T E @
3l o |2|n]|v|lvlv]lalale]s c
ME ERIIN B EFI R I T
a l2le]lnlg|In|aols ol - B
olg|olalalolo]lo]lo o
2 [olelelelelelcelele <
= o|lo|o|ol|o|olo]|o|o S
=] £
© ©
a o
C
2
3 &
w 3 | =
£ s c
a2 lololololololololo 9]
3 olg|a]lo|lv]lals]st]o|o|n]|s a
nqramwwmwwm.nl.u.m999888777655 < <
Q
X &
(Y
£
H
»n| E
€
m5 n ) n 2o Q] |S]0]3
n oln|mjo] |x|o|T|O ™ bl Bt : -
o [~ |S=]= s[5V S S| s]|N]S]2
2 o o o
)
£
(T
o

12




BOULDERS

COBBLES

GRAVEL
\ Medium ‘ Coarse

Fine

SAND
Medium Coarse

Fine

N
%)
a
[=)]
e 5] S
A a L : @ ~
- = N Q
N wv
>
©
o
e}
=2
= ]
o ; <%
<] >
W =z £ (= =]
4 <] [} N [} m
] Q Q
M S =3 £ =3 <
o = € 1S3 € >
re) ] © @ © Q
= o (%) o (%) p4
€
2 ~
(@) ~
=
2
[a1]
—
o
[
(%]
-—
(a) > n
w < S ol
3 o -
w_ Q E ¢ <
7 z g8l 2
= 7] w ~
w @ 28 o=
- W » ]
- > o o
oc © Qo ]
4
< = = =)
= 1<)
[%] 2 ~
©
< 3 £
] = ©
= e a
< c N
€ 3 a2}
S o Q
4 [} [a)
<= 8
2 e
<0 5
35 5 5
oo o L
w b= 9] o]
0o B -3 o
=] @ = c <
< £ 2 9] ]
) 2 8 £ s
o
ey 2 3 a 3
..onoo & &a & pd

SILT
Medium Coarse

Fine

CLAY

90
80

o o o o o o
N~ © Te] < ™ N

100

o Puissed abejuadlad

10
0

1000

100

10

0.1

0.01

0.001

Particle Size mm

505

% dry mass

0.0

32.9

31.2

35.1

0.8

0.804
0.052

0.00633
130

0.53

Dry Mass of sample, g

Sample Proportions

Cobbles
Gravel
Sand
Silt

Clay

Grading Analysis

D100
D60
D30
D10

Uniformity Coefficient

Curvature Coefficient

w
4
<
©
£
7}
o

z
k]
[
el
o
3
2
o
2
a
@
k4
[
]
o
[=)
a
3
o
1y
N
15
2
1%]
@
<
=
H]
[
3
=
5
2
o
8
3
@
£
o
=
=]
2
i
e
-]
2
s
c
S
2
]
=
o
o
a

@

% Passing

36
30
26
22

18
14
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Particle Size mm
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0.05188

0.03711

0.02654
0.01897

0.00990

0.00503

0.00295

0.00156

(assumed)
Mg/m3

Particle density

2.65

UKAS

TESTING

10122

LAB 05R - Version 5

% Passing

100
100
100
100
100
100
100
100
90

88

82

78
74
67

63

58
55
52
48

43

36

Sieving

Particle Size mm

125

90
75

63
50
37.5

28

20
14
10

6.3
5
3.35

1.18
0.6
0.425

0.3

0.212

0.15
0.063

Approved

Stephen.Watson
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- . . . . Job Ref 21-1619
.i? CAUSEWAY Dry Density / Moisture Content Relationship
.g ; - . .
¥ Light Compaction Borehole / Pit No TP17

Site Name North Irish Sea Array Sample No 5
Soil Description Brown sandy slightly gravelly silty CLAY. Depth 2.70 m
Specimen Ref. 4 Specimen Depth Sample Type B
Test Method BS1377:Part 4:1990, clause 3.3, 2.5kg rammer Keylab ID Caus2022031523

2.10

0 % Air Voids
— — =5 % Air Voids
——————— 10 % Air Voids

2.00
™ 1.90
E
j=))
=
=
‘@
o
a
> 1.80
a

1.70

1.60 ¢

1.50 A AN

0 8 12 16 20 24

Moisture Content, %

28 32

Preparation Material used was natural

Mould Type One Litre

Samples Used Single sample tested

Material Retained on 37.5 mm Sieve % 0

Material Retained on 20.0 mm Sieve % 1

Particle Density - Assumed Mg/m3 2.65
| Maximum Dry Density Mg/m3| 1.83 |
| Optimum Moisture Content %l 14 |

Approved

Stephen.Watson

Remarks

LAB 08R - Version 5

UKAS

TESTING

10122
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S

Job Ref

21-1619

o8 CAUSEWAY Dry Density / Moisture Content Relationship
- . . .
¥ Light Compaction Borehole / Pit No TP22
Site Name North Irish Sea Array Sample No 4
Soil Description Brown sandy slightly gravelly silty CLAY. Depth 1.50 m
Specimen Ref. 4 Specimen Depth m Sample Type B
Test Method BS1377:Part 4:1990, clause 3.3, 2.5kg rammer Keylab ID Caus2022031528

2.10 - v
\ 0 % Air Voids
\‘ \
\ . N
\ \ — — =5 % Air Voids
\\
“\ 10 % Air Voids
2.00 Y
\
AY

® 1.90
1S
>
=
2
‘0
c
a
> 1.80
o

1.70

1.60

1.50 AN

0 4 8 12 16 20 24

Moisture Content, %

32

Preparation Material used was natural

Mould Type One Litre

Samples Used Single sample tested

Material Retained on 37.5 mm Sieve % 0

Material Retained on 20.0 mm Sieve % 3

Particle Density - Assumed Mg/m3 2.65
| Maximum Dry Density Mg/m3| 1.86 |
| Optimum Moisture Content %l 12 |

Approved

Remarks

Stephen.Watson

LAB 08R - Version 5

UKAS

TESTING

10122
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agh

08¢ CAUSEWAY

Moisture Condition Value at Natural Moisture Content

®gf —GEOTECH Summary of Results
Project No. Project Name
21-1619 North Irish Sea Array
Sample Retalneq on| Moisture M0|st.qre Method
20mm sieve| Content Condition of
Hole No. Soil Description <20mm Value Interpretation Remarks
Ref| Top Base |Type
% %
TP16 4| 250 B[S0 sandy stohty gravelly sity 0 11 128 Best fit line
P17 3 | 100 B |oray sandy slightly gravelly silty 1 39 11.3 Best fit line
TP18 3 | os0 B[S0 sandy stohty gravelly sity 0 23 47 Best fit line
P22 5 | 280 B |oray sandy slightly gravelly silty 0 10 132 Best fit line
P23 4 | 150 B (B:f’x sandy slightly gravelly silty 4 11 31 Best fit line
LAB 10R - Version 6
Key Date Printed Approved By
Test performed in accordance with BS1377:Part4:1990, clause 5.4 unless
annotated otherwise
13/04/2022

Stephen.Watson

UKAS

TESTING

10122
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. . . Job Ref 21-1619
CAUSEWAY Moisture Condition Value / Moisture Content
GEOTECH 1 1
Relationship Borehole/Pit No. TP16
Site Name North Irish Sea Array Sample No. 3
Soil Description Brown sandy slightly gravelly silty CLAY. Depth 1
Specimen Specimen
Reference 8 Depth ! m Sample Type B
Specimen . .
Description Brown sandy slightly gravelly silty CLAY. KeyLAB ID Caus2022031519
Test Method BS1377:Part4:1990:clause 5.5 Date started
Sample preparation Amount of material larger than 20mm sieve removed 8 %
Natural Moisture Content of sample 15.4 %
Initial Moisture Content of test sample below 20mm 16.9 %
Separate specimens tested
General remarks
Table of results
MCV Test Number 1 2 3 4
Moisture Content, % 17 16 14 20
Moisture Condition Value 8.9 11.3 14.6 4.9
MCYV report 8.9 11.3 14.6 4.9
Effective / Valid data point YES YES YES YES
Specimen remarks
valid points invalid points - - - - extended regression linear regression
25
20 B S
O\o \
z T —
= T —e—_
8 15
o —
=}
9
]
=
10
5
0
0 2 4 6 8 10 12 14 18 20
Moisture Condition Value
Approved
UKAS
Stephen.Watson TESTING

LAB 11R - Version 6

10122
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T . e . Job Ref 21-1619
.3:; CAUSEWAY Moisture Condition Value / Moisture Content
& GEOTECH 1 1
= Relationship Borehole/Pit No. TP23
Site Name North Irish Sea Array Sample No. 3
Soil Description Brown sandy slightly gravelly silty CLAY. Depth 0.5
Specimen Specimen
Reference 8 Depth 0.5 m Sample Type B
Specimen . .
Description Brown sandy slightly gravelly silty CLAY. KeyLAB ID Caus2022031530
Test Method BS1377:Part4:1990:clause 5.5 Date started
Sample preparation Amount of material larger than 20mm sieve removed 2 %
Natural Moisture Content of sample 14.2 %
Initial Moisture Content of test sample below 20mm 11.4 %
Separate specimens tested
General remarks
Table of results
MCV Test Number 1 2 3 4
Moisture Content, % 15 14 17 15
Moisture Condition Value 11.4 13.0 4.6 9.3
MCYV report 11.4 13 4.6 9.3
Effective / Valid data point YES YES YES YES
Specimen remarks
® valid points invalid points - - - - extended regression linear regression
20
18 === —
T
16 T
8 T—e—
— 14 \.
g
5
8 12
=t
=
> 10
°
=
8
6
4
2
0
0 2 4 6 8 10 12 14 18 20

Moisture Condition Value

Approved

Stephen.Watson

LAB 11R - Version 6

UKAS

TESTING

10122
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. LABORATORY G
2 REPORT

Professional Soils Laboratory UKAS
TESTING

4043

Contract Number: PSL.22/2353
Report Date: 27 April 2022
Client’s Reference: 21-1619
Client Name: Causeway Geotech
8 Drumahiskey Road
Ballymoney

Co.Antrim
BT53 7QL

For the attention of: Stephen Watson

Contract Title: North Irish Sea Array

Date Received: 31/3/2022
Date Commenced:  31/3/2022
Date Completed: 27/4/2022

Notes: Opinions and Interpretations are outside the UKAS Accreditation

A copy of the Laboratory Schedule of accredited tests as issued by UKAS is attached to this report. This certificate is
issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results
reported herein relate only to the material supplied to the laboratory. This certificate shall not be reproduced other than in
full, without the prior written approval of the laboratory.

Checked and Approved Signatories:

A Watkins R Berriman S Royle
(Director) (Quality Manager) (Laboratory Manager)
L Knight S Eyre T Watkins
(Assistant Laboratory Manager) (Senior Technician) (Senior Technician)
Page 1 of

5 — 7 Hexthorpe Road, Hexthorpe,

Doncaster DN4 0AR

tel: +44 (0)844 815 6641

fax: +44 (0)844 815 6642

e-mail: rberriman@prosoils.co.uk
awatkins@prosoils.co.uk



SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Hole Sample Sample Top Base Description of Sample

Number | Number Type Depth Depth
m m

TP16 3 B 1.00 Brown gravelly sandy CLAY.

TP17 3 B 1.00 Brown CLAY.

TP18 3 B 0.80 Brown slightly gravelly slightly sandy CLAY.

TP22 3 B 0.80 Brown gravelly sandy CLAY.

TP23 3 B 0.50 Brown gravelly sandy CLAY.

UKAS

TESTING

Professional Soils Laboratory

Contract No:

North Irish Sea Array

PSL.22/2353

Client Ref:

21-1619




SUMMARY OF THERMAL PROPERTY TESTS

In accordance with ASTM-D5334

Moisture Bulk Dry Thermal Thermal
Hole Sample | Sample Top Base Content | Density Density | Conductivity | Resistivity
Number | Number Type Depth Depth % Mg/m’ Mg/m’ Remarks
m m W/m K C.cm/W
TP16 3 B 1.00 20 2.04 1.69 1.803 55.5
TP17 3 B 1.00 39 1.76 1.27 1.340 74.6
TP18 3 B 0.80 23 1.95 1.59 1.817 55.1
TP22 3 B 0.80 18 2.07 1.76 2.150 46.5
TP23 3 B 0.50 14 2.14 1.88 2.022 49.5
Contract No:
PSL22/2353
North Irish Sea Array
Client Ref:
Professional Soils Laboratory
21-1619
PSL002 Issue 2 Nov 15 Page of
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Eurofins Chemtest Ltd

Depot Road
UKAS Newmarket
TESTING CB8 OAL
2183 Tel: 01638 606070
F| n al Rep o) rt Email: info@chemtest.com
Report No.: 22-12438-1
Initial Date of Issue: 11-Apr-2022

Client
Client Address:

Contact(s):

Project

Quotation No.:

Order No.:

No. of Samples:
Turnaround (Wkdays):
Date Approved:

Approved By:

Details:

Causeway Geotech Ltd

8 Drumahiskey Road[]
Balnamore[
Ballymoney[

County Antrim

BT53 7QL

Carin Cornwall]
Colm HurleyO
Darren O'MahonyU
Gabriella Horand
Joe GervinlJ

John Cameron(]
Lucy Newland[
Martin Gardiner[]
Matthew GilbertO
Neil Haggan(
Paul DunlopOd
Sean Ross[
Stephen Franeyl
Stephen Watson[
Stuart Abraham(]
Thomas McAllister

21-1619 North Irish Sea Array

11-Apr-2022

Stuart Henderson, Technical
Manager(]

Date Received:

Date Instructed:

Results Due:

01-Apr-2022

01-Apr-2022

11-Apr-2022

Page 1 of 5
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Eurofins Chemtest Ltd
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Newmarket
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Tel: 01638 606070
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Project: 21-1619 North Irish Sea Array

Results - Soil

Client: Causeway Geotech Ltd Chemtest Job No.:| 22-12438 22-12438 22-12438 22-12438 22-12438
Quotation No.: Chemtest Sample ID.: 1403834 1403835 1403836 1403837 1403838
Order No.: Client Sample Ref.: 3 5 4 5 4
Sample Location: TP16 TP17 TP18 TP22 TP23
Sample Type: SOIL SOIL SOIL SOIL SOIL
Top Depth (m): 1.0 2.7 15 2.8 1.5
Date Sampled:| 31-Mar-2022 | 31-Mar-2022 | 31-Mar-2022 | 31-Mar-2022 | 31-Mar-2022
Determinand Accred. | SOP | Units | LOD
Moisture N 2030| % |0.020 16 7.6 9.9 9.8 9.9
pH U 2010 4.0 8.6 7.9 8.2 8.4 8.8
Sulphate (2:1 Water Soluble) as SO4 U 2120| g/l ]10.010 <0.010 0.010 0.048 0.18 0.012
Total Sulphur U 21751 % |0.010 0.024 0.069 0.032 0.23 0.069
Sulphate (Acid Soluble) U 24301 % |[0.010 0.038 0.016 0.017 0.032 0.030

Page 3 of 5




Test Methods

SOP

Title

Parameters included

Method summary

2010

pH Value of Soils

pH

pH Meter

2030

Moisture and Stone Content of
Soils(Requirement of
MCERTS)

Moisture content

Determination of moisture content of soil as a
percentage of its as received mass obtained at
<37°C.

2040

Soil Description(Requirement of
MCERTS)

Soil description

As received soil is described based upon
BS5930

2120

Water Soluble Boron, Sulphate,
Magnesium & Chromium

Boron; Sulphate; Magnesium; Chromium

Aqueous extraction / ICP-OES

2175

Total Sulphur in Soils

Total Sulphur

Determined by high temperature combustion
under oxygen, using an Eltra elemental
analyser.

2430

Total Sulphate in soils

Total Sulphate

Acid digestion followed by determination of
sulphate in extract by ICP-OES.

Page 4 of 5




Report Information

Key
U  UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for
this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited

for this analysis

T  This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S  Unsuitable Sample
N/E  not evaluated
< "less than"
>  "greater than"
SOP Standard operating procedure
LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request
None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently
corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at the indicated laboratory
Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.com

Page 5 of 5


mailto:customerservices@chemtest.co.uk

3

HEAD OFFICE

Causeway Geotech Ltd

8 Drumahiskey Road
Ballymoney

Co. Antrim, N. Ireland, BT53 7QL
NI: +44 (0)28 276 66640

CAUSEWAY

el EO TECH

®aq
.."v)

Registered in Northern Ireland
Company Number: NI610766

REGIONAL OFFICE

Causeway Geotech (IRL) Ltd

Unit 1 Fingal House

Stephenstown Industrial Estate
Balbriggan, Co Dublin, Ireland, K32 VR66
ROI: +353 (0)1 526 7465

Registered in Ireland
Company Number: 633786

www.causewaygeotech.com

SOIL AND ROCK SAMPLE ANALYSIS 28 April 2022
LABORATORY TEST REPORT

Project Name: North Irish Sea Array

Project No.: 21-1619

Client: Statkraft

Engineer: ARUP

We are pleased to attach the results of laboratory testing carried out for the above project. This memo and

its attachments constitute a report of the results of tests as detailed in the Contents page(s). This testing was

performed between 18/03/2022 and 28/04/2022.

The attached results complete the testing requested and we would therefore wish to confirm that samples

will be retained without charge for a period of 28 days from the above date after which they will be

appropriately disposed of unless we receive written instructions to the contrary prior to that date.

We trust our report meets with your approval but if you have any queries or require additional information,

please do not hesitate to contact the undersigned.

{

%ég/w l‘AL /5“

Stephen Watson
Laboratory Manager

Signed for and on behalf of Causeway Geotech Ltd

UKAS UKAS

MANAGEMENT
SYSTEMS TESTING

5

SCS

SCS

1S0 14001
CERTIFIED

SCS

1S0 45001
CERTIFIED

1S0 9001
CERTIFIED

WAGS

IB BRITISH
D DRILLING
) ASSOCIATION



Project Name:

Report Reference:

North Irish Sea Array

Schedule 3 - FINAL

The table below details the tests carried out, the specifications used, and the number of tests included in this
report. The results contained in this report relate to the sample(s) as received

Tests marked with* in this report are not United Kingdom Accreditation Service (UKAS) accredited and are
not included in Causeway Geotech Limited’s scope of UKAS Accreditation Schedule of Tests. Opinions and
interpretations expressed herein are outside the scope of UKAS accreditation.

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
SOIL Moisture Content of Soil BS 1377-2: 1990: Cl 3.2 8
SOIL Liquid and Plastic Limits of soil-4 BS 1377-2:1990: Cl 4.4, 6
point cone penetrometer method 53&5.4
SOIL Particle size distribution - wet BS 1377-2:1990: C19.2 5
sieving
SOIL Particle size distribution - BS 1377-2:1990: C19.5 4
sedimentation hydrometer method
SOIL Moisture Condition Value at natural BS 1377-4:1990: C1 5.4 3
moisture content
SOIL Moisture Condition Value / Moisture | BS 1377-4: 1990: Cl1 5.5 1
Content Relationship
SOIL Dry density/moisture content BS 1377-4:1990: C1 3.3 1

relationship (2.5 kg rammer)

& 3.4




SUB-CONTRACTED TESTS

In agreement with Client, the following tests were conducted by an approved sub-contractor. All sub-
contracting laboratories used are UKAS accredited.

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
SOIL - subcontracted to Pro Thermal Resistivity 2
Soils Limited (UKAS 4043)
SOIL - Subcontracted to BRE Test - Suite B 3

Eurofins Chemtest Ltd (UKAS
2183)
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()
oF e .
®g5¢, CAUSEWAY Summary of Classification Test Results
..’,. GEOTECH
Project No. Project Name
21-1619 North Irish Sea Array
Sample Density w |Passing] LL | PL| PI |Particle c g
. i f asagrande
Hole No. Soil Description bulk | dry 425um density gran
Ref| Top | Base |Type Classification
Mg/m3 % % % % % | Mg/m3
Dark grey sandy slightly gravelly
TP19 3 1.00 B silty CLAY. 21.0 93 37 16 | 21 Cl
Dark grey slightly gravelly clayey
TP19 4 2.00 B fine to coarse SAND. 8.8 39 37 16 | 21 cl
Dark grey slightly gravelly clayey
TP19 5 3.00 B fine to coarse SAND. 100
Brownish grey sandy slightly
TP24 3 1.00 B gravelly silty CLAY. 20.0 63 31 20 | 11 CcL
Brownish grey sandy slightly
TP24 4 2.00 B gravelly silty CLAY. 13.0 62 31 19 | 12 CL
Brownish grey sandy slightly
TP25 3 1.00 B gravelly silty CLAY. 25.0 82 27 18 9 CL
Brown slightly gravelly clayey fine
TP25 4 2.00 B 1o coarse SAND. 8.8
Dark brown sandy slightly gravelly
TP25 5 2.80 B silty CLAY. 21.0 88 27 14 | 13 CL
All tests performed in accordance with BS1377:1990 unless specified otherwise LAB 01R Version 5
Key Date Printed Approved By
Density test Liquid Limit Particle density @
Linear measurement unless : 4pt cone unless : sp - small pyknometer 04/12/2022 00:00 U K A s
wd - water displacement cas - Casagrande method gj- gas jar TESTING
. - Cw : 10122
wi - immersion in water 1pt - single point test Stephen.Watson
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% Passing

83

80
78
73

66
54
46

37

27

Sedimentation

Particle Size mm

0.06134

0.04596

0.03275
0.02350

0.01698
0.00907

0.00462
0.00274

0.00147

(assumed)
Mg/m3

Particle density

2.65
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% Passing
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Particle Size mm
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0.15
0.063

Approved

Stephen.Watson




BOULDERS

COBBLES

GRAVEL
\ Medium ‘ Coarse

Fine

SAND
Medium Coarse

Fine

<
o
a
)
|9 ) S
il o < N @ ~
- = N Q
N wv
>
S
e}
=
£ g
= .
<] >
o |z £ =
4 <] o < o o)
e | 5|2 £ a | S
o = € 1S3 € >
re) ] © @ © Q
= o (%) o (%) p4
€
m ~
5 |
[a)
[} Z
— b
o Py
& g
©
4 S
(a] °
= C
(1] ) o
N E |E ¢
s g |25 ~
Ll > D. .
a = 2= ﬂ
4 = 3
= > [7] o
= | E| ¢ S
<< oo N
a © > o)
O = -
n . © N
< = €
5| 2 g
f
= o N
< 7 ~
kel ~ o0
o © a
4 [=) [a)
<= 3
2 e
<0 5
35 5 &
o 2 ‘C °
0o B -3 o
=] @ = c <
< £ m g ]
Q 2 A £ =
ey 2 3 a 3
..onoo & &a & pd

SILT
Medium Coarse

Fine

CLAY

90
80

o o o o o o
N~ © Te] < ™ N

100

o Puissed abejuadlad

10
0

1000

100

10

0.1

0.01

0.001

Particle Size mm

502

% dry mass

0.0

45.7

41.6

13.0

2.66
0.377

Dry Mass of sample, g

Sample Proportions

Cobbles
Gravel
Sand

Fines <0.063mm

Grading Analysis

D100
D60
D30
D10

Uniformity Coefficient

Curvature Coefficient

w
4
<
©
£
7}
o

z
k]
[
el
o
3
2
o
2
a
@
k4
[
]
o
[=)
a
3
o
1y
N
15
2
1%]
@
<
=
H]
[
3
=
5
2
o
8
3
@
£
o
=
=]
2
i
e
-]
2
s
c
S
2
]
=
o
o
a

@

% Passing
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% Passing
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88
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73
65

54
47
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. . . . Job Ref 21-1619
e
.3.(‘ CAUSEWAY Dry Density / M0|sture Cont(_ant Relationship
g Light Compaction Borehole / Pit No TP25
Site Name North Irish Sea Array Sample No 3
Soil Description Brownish grey sandy slightly gravelly silty CLAY. Depth 1.00 m
Specimen Ref. 10 Specimen Depth m Sample Type B
Test Method BS1377:Part 4:1990, clause 3.3, 2.5kg rammer Keylab ID Caus2022031538
2.10 v <
\ . .
\ \ 0 % Air Voids
\
\\ \
N\ — — =5 % Air Voids
\ \
\ \\ ——————— 10 % Air Voids
2.00 y
\‘\ \
\\\ \
AY
‘\
\\
\
\\
@ 1.90
E \\
o> \
,B: \|
‘@
c
a
> 1.80
a
1.70
1.60
1.50 \
0 4 8 12 16 20 24 28 32
Moisture Content, %
Preparation Material used was air dried
Mould Type One Litre
Samples Used Single sample tested
Material Retained on 37.5 mm Sieve % 0
Material Retained on 20.0 mm Sieve % 0
Particle Density - Assumed Mg/m3 2.45
| Maximum Dry Density Mg/m3| 1.79 |
| Optimum Moisture Content %l 13 |
Remarks
Approved

Stephen.Watson

LAB 08R - Version 5

UKAS

TESTING

10122

10




&9\ Moisture Condition Value at Natural Moisture Content
o¥
85:| CAUSEWAY
®gf —GEOTECH Summary of Results
Project No. Project Name
21-1619 North Irish Sea Array
Sample Retaineq on| Moisture Moist.qre Method
20mm sieve| Content Condition of
Hole No. Soil Description <20mm Value Interpretation Remarks
Ref| Top Base |Type
% %

TP19 3 | 100 B [onk grey sandy slightl gravelly sity 66 21 7.3 Best fit line

TP24 3 1.00 B ::;ng:ﬂ'ey sandy slightly gravelly 32 19 3.2 Best fit line

TP25 3 | 100 B SBi:f’ch”iLs:Y?'ey sandy slightly gravelly 0 27 too wet Best fit line

LAB 10R - Version 6
Key Date Printed Approved By
Test performed in accordance with BS1377:Part4:1990, clause 5.4 unless
annotated otherwise
04/12/2022 00:00
KA
Stephen.Watson UTESHNGS
10122

1"




. .. . Job Ref 21-1619
CAUSEWAY Moisture Condition Value / Moisture Content
GEO CH H H
Relationship Borehole/Pit No. TP24
Site Name North Irish Sea Array Sample No. 3
Soil Description Brownish grey sandy slightly gravelly silty CLAY. Depth 1
Specimen Specimen
Reference 10 Depth ! m Sample Type B
Specimen . .
Description Brownish grey sandy slightly gravelly silty CLAY. KeyLAB ID Caus2022031536
Test Method BS1377:Part4:1990:clause 5.5 Date started 31/03/2022
Sample preparation Amount of material larger than 20mm sieve removed 32 %
Natural Moisture Content of sample 12.1 %
Initial Moisture Content of test sample below 20mm 18.9 %
Separate specimens tested
General remarks
Table of results
MCV Test Number 1 2 3 4
Moisture Content, % 19 16 10 14
Moisture Condition Value 3.2 7.2 14.0 9.1
MCV report 3.2 7.2 14 9.1
Effective / Valid data point YES YES YES YES
Specimen remarks
valid points x invalid points - - - - extended regression linear regression
25
20 e~
< |
E \
[]
5
8 15
e
=}
@
o
E \.
10
5
0
0 2 4 6 8 10 12 14 16 18 20
Moisture Condition Value
Approved
UKAS
Stephen.Watson TESTING

LAB 11R - Version 6

10122

12




. LABORATORY G
2 REPORT

Professional Soils Laboratory UKAS
TESTING

4043

Contract Number: PSL.22/2279
Report Date: 27 April 2022
Client’s Reference: 21-1619
Client Name: Causeway Geotech
8 Drumahiskey Road
Ballymoney

Co.Antrim
BT53 7QL

For the attention of: Stephen Watson
Contract Title: North Irish Sea Array
Date Received: 28/3/2022

Date Commenced:  28/3/2022
Date Completed: 27/4/2022

Notes: Opinions and Interpretations are outside the UKAS Accreditation

A copy of the Laboratory Schedule of accredited tests as issued by UKAS is attached to this report. This certificate is
issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results
reported herein relate only to the material supplied to the laboratory. This certificate shall not be reproduced other than in
full, without the prior written approval of the laboratory.

Checked and Approved Signatories:

A Watkins R Berriman S Royle
(Director) (Quality Manager) (Laboratory Manager)
L Knight S Eyre T Watkins
(Assistant Laboratory Manager) (Senior Technician) (Senior Technician)
Page 1 of

5 — 7 Hexthorpe Road, Hexthorpe,

Doncaster DN4 0AR

tel: +44 (0)844 815 6641

fax: +44 (0)844 815 6642

e-mail: rberriman@prosoils.co.uk
awatkins@prosoils.co.uk



SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Hole Sample Sample Top Base Description of Sample
Number | Number Type Depth Depth
m m
TP19 3 B 1.00 Brown gravelly sandy CLAY.
TP25 3 B 1.00 Grey sandy slightly clayey GRAVEL.

UKAS

TESTING

Professional Soils Laboratory

Contract No:

PSL22/2279

North Irish Sea Array

Client Ref:

21-1619




SUMMARY OF THERMAL PROPERTY TESTS

In accordance with ASTM-D5334

Moisture Bulk Dry Thermal Thermal
Hole Sample | Sample Top Base Content | Density Density | Conductivity | Resistivity R K
Number | Number Type Depth Depth % Mg/m’ Mg/m’ emarks
m m W/m K C.cm/W
TP19 3 B 1.00 15 2.18 1.90 2.098 47.7
TP25 3 B 1.00 8.4 2.33 2.15 1.506 66.4
Contract No:
®
= ) . PSL22/2279
North Irish Sea Array -
Client Ref:
Professional Soils Laborato
Y 21-1619
PSL002 Issue 2 Nov 15 Page of
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&8 eurofins

Eurofins Chemtest Ltd

Depot Road
UKAS Newmarket
TESTING CB8 OAL
2183 Tel: 01638 606070
F| n al Rep o) rt Email: info@chemtest.com
Report No.: 22-11183-1
Initial Date of Issue: 31-Mar-2022

Client
Client Address:

Contact(s):

Project

Quotation No.:

Order No.:

No. of Samples:
Turnaround (Wkdays):
Date Approved:

Approved By:

Details:

Causeway Geotech Ltd

8 Drumahiskey Road[]
Balnamore[
Ballymoney[

County Antrim

BT53 7QL

Carin Cornwall]
Colm HurleyO
Darren O'MahonyU
Gabriella Horand
Joe GervinlJ

John Cameron(]
Lucy Newland[
Martin Gardiner[]
Matthew GilbertO
Neil Haggan(
Paul DunlopOd
Sean Ross[
Stephen Franeyl
Stephen Watson[
Stuart Abraham(]
Thomas McAllister

21-1618 North Irish Sea Array

31-Mar-2022

Stuart Henderson, Technical
Manager(]

Date Received:

Date Instructed:

Results Due:

24-Mar-2022

24-Mar-2022

01-Apr-2022

Page 1 of 5
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Eurofins Chemtest Ltd

Depot Road

Newmarket
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Project: 21-1618 North Irish Sea Array

Results - Soil

Client: Causeway Geotech Ltd Chemtest Job No.:| 22-11183 22-11183 22-11183
Quotation No.: Chemtest Sample ID.: 1398048 1398049 1398050
Order No.: Client Sample Ref.: 4 4 4
Sample Location: TP19 TP24 TP25
Sample Type: SOIL SOIL SOIL
Top Depth (m): 2.0 2.0 2.0
Date Sampled:| 23-Mar-2022 | 23-Mar-2022 | 23-Mar-2022
Determinand Accred. | SOP | Units | LOD
Moisture N 2030| % |0.020 12 13 10
pH U 2010 4.0 8.8 8.8 8.8
Sulphate (2:1 Water Soluble) as SO4 U 2120| g/l ]10.010 0.16 0.013 0.16
Sulphate (Total) U 24301 % |0.010 0.60 0.055 0.94
Sulphate (Acid Soluble) U 24301 % |[0.010 0.036 <0.010 0.022

Page 3 of 5




Test Methods

SOP

Title

Parameters included

Method summary

2010

pH Value of Soils

pH

pH Meter

2030

Moisture and Stone Content of
Soils(Requirement of
MCERTS)

Moisture content

Determination of moisture content of soil as a
percentage of its as received mass obtained at
<37°C.

2040

Soil Description(Requirement of
MCERTS)

Soil description

As received soil is described based upon
BS5930

2120

Water Soluble Boron, Sulphate,
Magnesium & Chromium

Boron; Sulphate; Magnesium; Chromium

Aqueous extraction / ICP-OES

2430

Total Sulphate in soils

Total Sulphate

Acid digestion followed by determination of
sulphate in extract by ICP-OES.

Page 4 of 5




Report Information

Key
U  UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for
this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited

for this analysis

T  This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S  Unsuitable Sample
N/E  not evaluated
< "less than"
>  "greater than"
SOP Standard operating procedure
LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request
None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently
corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at the indicated laboratory
Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.com

Page 5 of 5
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S LABORATORY RESTRICTION REPORT

098! CAUSEWAY

..’:, GEOTECH
Project Reference 21-1619 To Colm Hurley
Project Name North Irish Sea Array Position Project Manager
From Stephen Watson
TR reference 21-1619 / 3 .
Position Laboratory Manager

form to the laboratory.

The following sample(s) and test(s) are restricted as detailed below. Could you please complete the "Required Action" column and return the completed

Hole Sample Test
Number [ Number | Depth [Type Type Reason for Restriction Required Action
(m)
Thermal . )
TP24 3 1 B L Insufficient material CANCEL
Resistivity

Laboratory Signature

Project Manager Signature

For electronic reporting a form of Stephen Watson Colm Hurley
electronic signature or printed name is
acceptable Date Date
16 April 2022
IMSF57 Version 2 Page 1 of 1
Password Access Controlled UNCONTROLLED COPY WHEN PRINTED Printed on: 28/04/2022
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HEAD OFFICE

Causeway Geotech Ltd

8 Drumahiskey Road
Ballymoney

Co. Antrim, N. Ireland, BT53 7QL
NI: +44 (0)28 276 66640

CAUSEWAY

el EO TECH

®aq
.."v)

Registered in Northern Ireland
Company Number: NI610766

REGIONAL OFFICE

Causeway Geotech (IRL) Ltd

Unit 1 Fingal House

Stephenstown Industrial Estate
Balbriggan, Co Dublin, Ireland, K32 VR66
ROI: +353 (0)1 526 7465

Registered in Ireland
Company Number: 633786

www.causewaygeotech.com

SOIL AND ROCK SAMPLE ANALYSIS 28 April 2022
LABORATORY TEST REPORT

Project Name: North Irish Sea Array

Project No.: 21-1619

Client: Statkraft

Engineer: ARUP

We are pleased to attach the results of laboratory testing carried out for the above project. This memo and

its attachments constitute a report of the results of tests as detailed in the Contents page(s). This testing was

performed between 18/03/2022 and 28/04/2022.

The attached results complete the testing requested and we would therefore wish to confirm that samples

will be retained without charge for a period of 28 days from the above date after which they will be

appropriately disposed of unless we receive written instructions to the contrary prior to that date.

We trust our report meets with your approval but if you have any queries or require additional information,

please do not hesitate to contact the undersigned.

{

%ég/w l‘AL /5“

Stephen Watson
Laboratory Manager

Signed for and on behalf of Causeway Geotech Ltd

UKAS UKAS

MANAGEMENT
SYSTEMS TESTING

5

SCS

SCS

1S0 14001
CERTIFIED

SCS

1S0 45001
CERTIFIED

1S0 9001
CERTIFIED

WAGS

IB BRITISH
D DRILLING
) ASSOCIATION



Project Name:

Report Reference:

North Irish Sea Array

Schedule 4 - FINAL

The table below details the tests carried out, the specifications used, and the number of tests included in this
report. The results contained in this report relate to the sample(s) as received

Tests marked with* in this report are not United Kingdom Accreditation Service (UKAS) accredited and are
not included in Causeway Geotech Limited’s scope of UKAS Accreditation Schedule of Tests. Opinions and
interpretations expressed herein are outside the scope of UKAS accreditation.

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
SOIL Moisture Content of Soil BS 1377-2:1990:Cl1 3.2 15
SOIL Liquid and Plastic Limits of soil-4 BS 1377-2:1990: Cl 4.4, 11
point cone penetrometer method 53&5.4
SOIL Particle size distribution - wet BS 1377-2:1990: C19.2 11
sieving
SOIL Particle size distribution - BS 1377-2:1990: C19.5 11
sedimentation hydrometer method
SOIL Dry density/moisture content BS 1377-4:1990: C1 3.3 1
relationship (2.5 kg rammer) &34
SOIL Moisture Condition Value at natural BS 1377-4:1990: C1 5.4 5
moisture content
SOIL Undrained shear strength - triaxial BS 1377-7:1990: C1 8 2

compression without measurement
of pore pressure (loads from 0.12 to
24 kN)




SUB-CONTRACTED TESTS

In agreement with Client, the following tests were conducted by an approved sub-contractor. All sub-
contracting laboratories used are UKAS accredited.

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
SOIL - subcontracted to Pro Thermal Resistivity 6

Soils Limited (UKAS 4043)
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oF e .
®g5¢, CAUSEWAY Summary of Classification Test Results
..’,. GEOTECH
Project No. Project Name
21-1619 North Irish Sea Array
Sample Density w |Passing| LL | PL| PI |Particle d
Hole No. Soil Description bulk | dry 425um density| ~ Casagrande
Ref| Top | Base |Type Classification
Mg/m3 % % % % | % | Mg/m3
BHO3 2| 080 | 100 [ B [Zo)sandystoniygravelysity 230 8 | a2 21|21 cl
Brown sandy slightly gravelly silty
BHO3 3 1.80 2.00 B CLAY. 14.0
Brown sandy slightly gravelly silty
BHO3 4 2.80 3.00 B CLAY. 13.0
BHO3 5 | ss0 | 400 [ B [EO7 sandy slightly gravelly silty 130 | 65 30 |16 14 cL
BHO3 14 5.00 5.45 U (l':;:_koyn sandy slightly gravelly silty 13.0
BHO3 10 | 550 D [Sropy sandy stany gravely sity 120 | 60 25 |14 |11 cL
Brown sandy slightly gravelly silty
BHO3 12 7.50 D CLAY. 22.0
Greyish brown sandy slightly
TPO1 3 1.00 B gravelly silty CLAY. 17.0 92 45 22 | 23 Cl
Greyish brown sandy slightly
TPO2 3 1.00 B gravelly silty CLAY. 14.0 67 30 19 | 11 CL
Greyish brown sandy slightly
TPO7 4 1.00 B gravelly silty CLAY. 16.0 65 30 19 | 11 CL
Greyish brown sandy slightly
TPO7 6 2.00 B gravelly silty CLAY. 14.0 67 40 16 | 24 Cl
TPO9 4 1.20 B |Greyish brown silty CLAY. 23.0 98 41 22 | 19 Cl
All tests performed in accordance with BS1377:1990 unless specified otherwise LAB 01R Version 5
Key Date Printed Approved By
Density test Liquid Limit Particle density @
Linear measurement unless : 4pt cone unless : sp - small pyknometer .
04/11/2022 00:00
UKAS
wd - water displacement cas - Casagrande method gj- gas jar TESTING
A - 10122
wi - immersion in water 1pt - single point test Stephen.Watson
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Cr e .
’g‘ CAUSEWAY Summary of Classification Test Results
.” GE | =) O
Project No. Project Name
21-1619 North Irish Sea Array
Sample Density w |Passing| LL | PL| PI |Particle c d
. - . ran
Hole No. Soil Description bulk | dry 425um density asagrande
Ref| Top | Base |Type Classification
Mg/m3 % % % % % | Mg/m3
Greyish brown sandy slightly
TP20 3 1.00 B gravelly silty CLAY. 32.0 89 53 26 | 27 CH
Greyish brown clayey fine to
TP20 4 1.20 B coarse SAND. 37.0 93 40 22 | 18 Cl
Greyish brown sandy slightly
TP21 3 1.00 B |gravelly clayey SILT with 58.0 96 53 35 18 MH

occasional shell fragments.

All tests performed in accordance with BS1377:1990 unless specified otherwise

LAB 01R Version 5

Key

Density test

Linear measurement unless :

wd - water displacement

wi - immersion in water

Liquid Limit Particle density

4pt cone unless : sp - small pyknometer
cas - Casagrande method gj- gas jar

1pt - single point test

Date Printed

04/11/2022 00:00

Approved By

Stephen.Watson|

9

UKAS

TESTING

10122
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21-1619
BHO3
10
5.50

Caus2022032127

Job Ref
Borehole/Pit No.
Sample No.
Depth, m
Sample Type
KeyLAB ID

m

5.5

Specimen
Depth

PARTICLE SIZE DISTRIBUTION

Brown sandy slightly gravelly silty CLAY.
BS1377:Part 2:1990, clauses 9.2 and 9.5

North Irish Sea Array

GEOTECH

CAUSEWAY

>

i

Specimen Reference

Site Name
Soil Description
Test Method
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Caus2022032135

Job Ref
Borehole/Pit No.
Sample No.
Depth, m
Sample Type
KeyLAB ID

m

12

Specimen
Depth

PARTICLE SIZE DISTRIBUTION

Greyish brown sandy slightly gravelly silty CLAY.
BS1377:Part 2:1990, clauses 9.2 and 9.5

North Irish Sea Array

GEOTECH

CAUSEWAY
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Specimen Reference

Site Name
Soil Description
Test Method
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Dry Mass of sample, g

Sample Proportions
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Grading Analysis
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% Passing

98
94
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86
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70
58
42

28

Sedimentation

Particle Size mm

0.06300
0.04115

0.02965

0.02135

0.01562

0.00833

0.00435

0.00265

0.00146

(assumed)
Mg/m3

Particle density

2.65

UKAS

TESTING

10122

LAB 05R - Version 5

% Passing
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100
100
100
100
100
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100
100
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Sieving

Particle Size mm
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50
37.5

28
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10
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1.18
0.6
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0.212

0.15
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&9\ Moisture Condition Value at Natural Moisture Content
L
8¢ | CAUSEWAY
®%% —GEOTECH Summary of Results
Project No. Project Name
21-1619 North Irish Sea Array
Sample Retalneq on| Moisture M0|st.qre Method
20mm sieve| Content Condition of
Hole No. Soil Description <20mm Value Interpretation Remarks
Ref| Top Base |Type
% %
Greyish brown sandy slightly gravelly -
TPO1 3 1.00 B silty CLAY. 0 20 13.0 Best fit line
Greyish brown sandy slightly gravelly -
TPO2 3 1.00 B silty CLAY. 12 96 8.8 Best fit line
Greyish brown sandy slightly gravelly -
TPO7 4 1.00 B silty CLAY. 14 16 8.7 Best fit line
Greyish brown sandy slightly gravelly -
TPO9 4 1.20 B silty CLAY. 0 23 13.9 Best fit line
Greyish brown slightly sandy silty -
TP21 3 1.00 B CLAY with occasional shell fragments. 4 69 78 Best fit line
LAB 10R - Version 6
Key Date Printed Approved By
Test performed in accordance with BS1377:Part4:1990, clause 5.4 unless
annotated otherwise
04/11/2022 00:00
UKAS
Stephen.Watson ——
10122
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S

Job Ref

21-1619

.3.(‘ CAUSEWAY Dry Density / M0|sture Cont(_ant Relationship
- Light Compaction Borehole / Pit No TPO9
Site Name North Irish Sea Array Sample No 3
Soil Description Greyish brown silty CLAY. Depth 1.00 m
Specimen Ref. 2 Specimen Depth m Sample Type B
Test Method BS1377:Part 4:1990, clause 3.3, 2.5kg rammer Keylab ID Caus2022032136
1.90 - N
\ \ 0 % Air Voids
AY
\ — — - 5% Air Voids
\ \ . .
N | ' N - 10 % Air Voids
\ \
1.80 \\ N
\\\ \
\\ \
\\\ \
\ \
\\\ \
® 1.70 N
E \\
k=) N
= \\
5
£ .
c Y
8 N\,
> 1.60
a
1.50
// N\
AN
AN
1.40 AN
N
N
“ N
~ N
Moo 4
1.30 =
4 8 12 16 20 24 28 32
Moisture Content, %
Preparation Material used was natural
Mould Type One Litre
Samples Used Single sample tested
Material Retained on 37.5 mm Sieve % 0
Material Retained on 20.0 mm Sieve % 0
Particle Density - Assumed Mg/m3 2.55
| Maximum Dry Density Mg/m3| 1.58 |
| Optimum Moisture Content %l 22 |
Remarks
Approved
UKAS
Stephen.Watson TESTING

LAB 08R - Version 5

10122
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Unconsolidated Undrained Triaxial

3.\' Job Ref 21-1619
8. CAUSEWAY [Compression Test without measurement
O"@ GEOTECH
s, SE( . . i
4 of pore pressure - single specimen Borehole/Pit No. BHO3
Site Name North Irish Sea Array Sample No. 13
Soil Description Brown sandy slightly gravelly silty CLAY. Depth 2.00
Specimen Specimen
Reference 2 Depth 2.05 m Sample Type U
Specimen . . .
Description Stiff brown sandy slightly gravelly silty CLAY. KeyLAB ID Caus2022032123
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 30/03/2022
Test Number 1
Length 210.1 mm
Diameter 104.3 mm
Bulk Density 2.21 Mg/m3
Moisture Content 12 %
Dry Density 1.97 Mg/m3
Rate of Strain 4.0 %/min
Cell Pressure 50 kPa
At failure Axial Strain 18.0 %
Deviator Stress, (01 -03 )f 190 kPa
Undrained Shear Strength, cu 95 kPa '2(01-03)f
Mode of Failure Compound
Deviator Stress v Axial Strain
300
250
©
o
x
«»n 200
17
8 150
8
>
[
o
- 100
L
(8]
o
8 50
0
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Axial Strain %
Mohr Circles
150
Deviator stress corrected
for area change and
125 membrane effects
100 Mohr circles and their
«© — . . .
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Unconsolidated Undrained Triaxial

Mode of Failure

Deviator Stress v Axial Strain

300

e Job Ref 21-1619
03.{ CAUSEWAY |Compression Test without measurement
oS/ GEOTECH . . B
4 of pore pressure - single specimen Borehole/Pit No. BHO3

Site Name North Irish Sea Array Sample No. 14
Soil Description  |Brown sandy slightly gravelly silty CLAY. Depth 5.00
Specimen Specimen
Reference 4 Depth 505 Sample Type U
Specimen . . .
Description Stiff brown sandy slightly gravelly silty CLAY. KeyLAB ID Caus2022032126
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 30/03/2022

Test Number 1

Length 210.1 mm

Diameter 105.0 mm

Bulk Density 2.23 Mg/m3

Moisture Content 11 %

Dry Density 2.02 Mg/m3

Rate of Strain 4.0 %/min

Cell Pressure 115 kPa

At failure Axial Strain 19.9 %

Deviator Stress, (01 -03 )f 176 kPa
Undrained Shear Strength, cu 88 kPa '2(01-03)f
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axial strain.

No failure defined. Testing terminated at 20%
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Professional Soils Laboratory UKAS
TESTING

4043

Contract Number: PS1.22/2280
Report Date: 27 April 2022
Client’s Reference: 21-1619
Client Name: Causeway Geotech
8 Drumahiskey Road
Ballymoney

Co.Antrim
BT53 7QL

For the attention of: Stephen Watson
Contract Title: North Irish Sea Array
Date Received: 28/3/2022

Date Commenced:  28/3/2022
Date Completed: 27/4/2022

Notes: Opinions and Interpretations are outside the UKAS Accreditation

A copy of the Laboratory Schedule of accredited tests as issued by UKAS is attached to this report. This certificate is
issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results
reported herein relate only to the material supplied to the laboratory. This certificate shall not be reproduced other than in
full, without the prior written approval of the laboratory.

Checked and Approved Signatories:

A Watkins R Berriman S Royle
(Director) (Quality Manager) (Laboratory Manager)
L Knight S Eyre T Watkins
(Assistant Laboratory Manager) (Senior Technician) (Senior Technician)
Page 1 of

5 — 7 Hexthorpe Road, Hexthorpe,

Doncaster DN4 0AR

tel: +44 (0)844 815 6641

fax: +44 (0)844 815 6642

e-mail: rberriman@prosoils.co.uk
awatkins@prosoils.co.uk



SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Hole Sample Sample Top Base Description of Sample

Number | Number Type Depth Depth
m m

TPO01 4 B 1.20 Dark brown slightly gravelly sandy CLAY.

TP02 4 B 1.20 Brown gravelly sandy CLAY.

TPO7 5 B 1.20 Brown gravelly sandy CLAY.

TP09 4 B 1.20 Dark brown slightly sandy CLAY.

TP20 3 B 1.00 Brown slightly gravelly slightly sandy CLAY.

TP21 3 B 1.00 Dark brown sandy CLAY with some organic material.

UKAS

TESTING

Professional Soils Laboratory

North Irish Sea Array

Contract No:

PSL.22/2280

Client Ref:

21-1619




SUMMARY OF THERMAL PROPERTY TESTS

In accordance with ASTM-D5334

Moisture Bulk Dry Thermal Thermal
Hole Sample | Sample Top Base Content | Density Density | Conductivity | Resistivity
Number | Number Type Depth Depth % Mg/m’ Mg/m’ Remarks
m m W/m K C.cm/W
TP01 4 B 1.20 19 2.01 1.68 1.893 52.8
TP02 4 B 1.20 14 2.18 1.91 2.171 46.1
TPO7 5 B 1.20 16 2.14 1.84 2.095 47.7
TP09 4 B 1.20 21 1.99 1.65 1.662 60.2
TP20 3 B 1.00 31 1.86 1.42 1.657 60.4
TP21 3 B 1.00 55 1.60 1.03 1.153 86.8
Contract No:
PSL.22/2280
North Irish Sea Array
Client Ref:
Professional Soils Laboratory 31-1619

PSL002 Issue 2 Nov 15 Page of
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HEAD OFFICE

Causeway Geotech Ltd

8 Drumahiskey Road
Ballymoney

Co. Antrim, N. Ireland, BT53 7QL
NI: +44 (0)28 276 66640

CAUSEWAY

el EO TECH

®aq
.."v)

Registered in Northern Ireland
Company Number: NI610766

REGIONAL OFFICE

Causeway Geotech (IRL) Ltd

Unit 1 Fingal House

Stephenstown Industrial Estate
Balbriggan, Co Dublin, Ireland, K32 VR66
ROI: +353 (0)1 526 7465

Registered in Ireland
Company Number: 633786

www.causewaygeotech.com

SOIL AND ROCK SAMPLE ANALYSIS 20 April 2022
LABORATORY TEST REPORT

Project Name: North Irish Sea Array

Project No.: 21-1619

Client: Statkraft

Engineer: ARUP

We are pleased to attach the results of laboratory testing carried out for the above project. This memo and

its attachments constitute a report of the results of tests as detailed in the Contents page(s). This testing was

performed between 28/03/2022 and 20/04/2022.

The attached results complete the testing requested and we would therefore wish to confirm that samples

will be retained without charge for a period of 28 days from the above date after which they will be

appropriately disposed of unless we receive written instructions to the contrary prior to that date.

We trust our report meets with your approval but if you have any queries or require additional information,

please do not hesitate to contact the undersigned.

{

%ég/w l‘AL /5“

Stephen Watson
Laboratory Manager

Signed for and on behalf of Causeway Geotech Ltd

UKAS UKAS

MANAGEMENT
SYSTEMS TESTING
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1S0 9001
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Project Name:

Report Reference:

North Irish Sea Array

Schedule 8

The table below details the tests carried out, the specifications used, and the number of tests included in this

report. The results contained in this report relate to the sample(s) as received

Tests marked with* in this report are not United Kingdom Accreditation Service (UKAS) accredited and are
not included in Causeway Geotech Limited’s scope of UKAS Accreditation Schedule of Tests. Opinions and
interpretations expressed herein are outside the scope of UKAS accreditation.

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
SOIL Moisture Content of Soil BS 1377-2:1990:Cl1 3.2 14
SOIL Liquid and Plastic Limits of soil-4 BS 1377-2:1990: Cl 4.4, 8
point cone penetrometer method 53&5.4
SOIL Particle size distribution - wet BS 1377-2:1990: C19.2 6
sieving
SOIL Particle size distribution - BS 1377-2:1990: C19.5 5
sedimentation hydrometer method
SOIL Undrained shear strength - triaxial BS 1377-7:1990: Cl 8 2
compression without measurement
of pore pressure (loads from 0.12 to
24 kN)

SUB-CONTRACTED TESTS

In agreement with Client, the following tests were conducted by an approved sub-contractor. All sub-

contracting laboratories used are UKAS accredited.

2183)

Eurofins Chemtest Ltd (UKAS

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
SOIL - Subcontracted to BRE Test - Suite B 2




o™
()
oF e .
®g5¢, CAUSEWAY Summary of Classification Test Results
..’,. GEOTECH
Project No. Project Name
21-1619 North Irish Sea Array
Sample Density w |Passing| LL | PL| PI |Particle c d
. i f asagrande
Hole No. Soil Description bulk | dry 425um density gran
Ref| Top | Base |Type Classification
Mg/m3 % % % % | % | Mg/m3
BHO9 3| 030 | os0 [ B [2oNsandystontygravelysity 20| 81 30 |18]12 cL
B lightl lly sil
BHO9 5 | 180 | 200 [ B 200y sandystoniygravelysiy 140 | 77 25 |15 10 cL
Brown sandy slightly gravelly silty
BHO9 10 3.00 D CLAY. 8.0
BHO09 6 3.80 4.00 B |Brown sandy gravelly silty CLAY. 11.0 58 25 14 | 11 CcL
Brown sandy slightly gravelly silty
BHO9 7 4.80 5.00 B CLAY. 12.0
Brown sandy clayey subangular
BHO9 8 5.80 6.00 B fine to coarse GRAVEL. 6.2 53 24 13 | 11 CL
BH15 4| oo | noo [ B S sendystontygravelysity 160 | 60 | 33 |18 s cL
Greyish brown sandy slightly
BH15 5 1.80 2.00 B gravelly silty CLAY. 14.0
Greyish brown sandy slightly
BH15 6 2.80 3.00 B gravelly silty CLAY. 14.0 70 28 16 | 12 CL
Greyish brown sandy slightly
BH15 7 3.80 4.00 B gravelly silty CLAY. 16.0
Greyish brown sandy slightly
BH15 8 4.80 5.00 B gravelly silty CLAY. 15.0 70 27 14 | 13 CL
Greyish brown sandy slightly
BH15 9 5.80 6.00 B gravelly silty CLAY. 15.0
All tests performed in accordance with BS1377:1990 unless specified otherwise LAB 01R Version 5
Key Date Printed Approved By
Density test Liquid Limit Particle density @
Linear measurement unless : 4pt cone unless : sp - small pyknometer 20/04/2022 U K A s
wd - water displacement cas - Casagrande method gj- gas jar TESTING
wi - immersion in water 1pt - single point test Stephen Watson 10122




o

oF e .
’gx CAUSEWAY Summary of Classification Test Results
.” GE | =) O
Project No. Project Name
21-1619 North Irish Sea Array
Sample Density w |Passing] LL | PL| PI |Particle c g
Hole No. Soil Description bulk | dry 425um density asagrande
Ref| Top | Base |Type Classification
Mg/m3 % % % % | % | Mg/m3
Greyish brown sandy slightly
BH15 18 6.00 U gravelly silty CLAY. 14.0 65 28 14 | 14 CL
Greyish brown sandy slightly
BH15 16 8.00 D gravelly silty CLAY. 15.0
All tests performed in accordance with BS1377:1990 unless specified otherwise LAB 01R Version 5
Key Date Printed Approved By
Density test Liquid Limit Particle density
Linear measurement unless : 4pt cone unless : sp - small pyknometer 20/04/2022 U K A s
wd - water displacement cas - Casagrande method gj- gas jar TESTING
wi - immersion in water 1pt - single point test Stephen Watsonl 10122
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21-1619
BHO9
1.80

Caus2022032922

Job Ref
Borehole/Pit No.
Sample No.
Depth, m
Sample Type
KeyLAB ID

m

1.8

Specimen
Depth

PARTICLE SIZE DISTRIBUTION

Brown sandy slightly gravelly silty CLAY.
BS1377:Part 2:1990, clauses 9.2 and 9.5

North Irish Sea Array

GEOTECH

CAUSEWAY

>

i

Specimen Reference

Site Name
Soil Description
Test Method
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Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

m

0.8

PARTICLE SIZE DISTRIBUTION
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Caus2022032935
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Unconsolidated Undrained Triaxial

Corrected Deviator Stress kPa

Shear Strength kPa

3.\' Job Ref 21-1619
*e;  Ccausewar |Compression Test without measurement
oS/ GEOTECH . . B
4 of pore pressure - single specimen Borehole/Pit No. BHO9
Site Name North Irish Sea Array Sample No. 14
Soil Description  |Brown sandy slightly gravelly silty CLAY. Depth 2.00
Specimen Specimen
Reference 2 Depth 2.05 Sample Type U
Specimen . . . .
Description Firm to stiff brown sandy slightly gravelly silty CLAY. KeyLAB ID Caus2022032923
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 13/04/2022
Test Number 1
Length 209.7 mm
Diameter 103.8 mm
Bulk Density 2.21 Mg/m3
Moisture Content 13 %
Dry Density 1.96 Mg/m3
Rate of Strain 3.0 %/min
Cell Pressure 50 kPa
At failure Axial Strain 13.6 %
Deviator Stress, (01 -03 )f 145 kPa
Undrained Shear Strength, cu 72 kPa '2(01-03)f
Mode of Failure Brittle
Deviator Stress v Axial Strain
300
250
200
150 —o
e—T —
-o——0""
100 PO =nd
50
0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Axial Strain %
Mohr Circles
150
Deviator stress corrected
for area change and
125 membrane effects
100 Mohr circles and their
interpretation is not covered
by BS1377.
75 e — _This is p_rovided for
/ information only.
50 //
25 / \
0
0 25 50 75 100 125 150 175 200 225 250 275 300
Normal Stresses kPa
Remarks Approved Printed

Stephen.Watson

20/04/2022 08:35

LAB 15R - Version 5

UKAS

TESTING

10122
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Unconsolidated Undrained Triaxial

Mode of Failure

Deviator Stress v Axial Strain

300

e Job Ref 21-1619
03.{ CAUSEWAY |Compression Test without measurement
o’/ GEOTECH . . i
4 of pore pressure - single specimen Borehole/Pit No. BH15

Site Name North Irish Sea Array Sample No. 18
Soil Description  |Greyish brown sandy slightly gravelly silty CLAY. Depth 6.00
Specimen Specimen
Reference 8 Depth 6.05 Sample Type U
Specimen . . . .
Description Stiff greyish brown sandy slightly gravelly silty CLAY. KeyLAB ID Caus2022032935
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 13/04/2022

Test Number 1

Length 209.4 mm

Diameter 103.9 mm

Bulk Density 2.37 Mg/m3

Moisture Content 10 %

Dry Density 2.14 Mg/m3

Rate of Strain 3.0 %/min

Cell Pressure 140 kPa

At failure Axial Strain 20.0 %

Deviator Stress, (01 -03 )f 150 kPa
Undrained Shear Strength, cu 75 kPa '2(01-03)f

250

N
o
o

=
o
o

50

Corrected Deviator Stress kPa

Mohr Circles

4 6 8 10 12 14 16 18
Axial Strain %

20 22 24

150
125
100
©
o
X
e
g 75
c
g
& / \
3 / N\
<
? / \
25 / \
0
0 25 50 75 100 125 150 175 200 225 250 275 300
Normal Stresses kPa
Remarks Approved Printed

axial strain.

No failure defined. Testing terminated at 20%

Stephen.Watson

20/04/2022 08:35

LAB 15R - Version 5

26 28 30 32

Deviator stress corrected
for area change and
membrane effects

Mobhr circles and their
interpretation is not covered
by BS1377.

This is provided for
information only.
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Eurofins Chemtest Ltd

Depot Road
UKAS Newmarket
TESTING CB8 OAL
2183 Tel: 01638 606070
F| n al Rep o) rt Email: info@chemtest.com
Report No.: 22-12437-1
Initial Date of Issue: 07-Apr-2022

Client
Client Address:

Contact(s):

Project

Quotation No.:

Order No.:

No. of Samples:
Turnaround (Wkdays):
Date Approved:

Approved By:

Details:

Causeway Geotech Ltd

8 Drumahiskey Road[]
Balnamore[
Ballymoney[

County Antrim

BT53 7QL

Carin Cornwall]
Colm HurleyO
Darren O'MahonyU
Gabriella Horand
Joe GervinlJ

John Cameron(]
Lucy Newland[
Martin Gardiner[]
Matthew GilbertO
Neil Haggan(
Paul DunlopOd
Sean Ross[
Stephen Franeyl
Stephen Watson[
Stuart Abraham(]
Thomas McAllister

21-1619 North Irish Sea Array

07-Apr-2022

Stuart Henderson, Technical
Manager(]

Date Received:

Date Instructed:

Results Due:

01-Apr-2022

01-Apr-2022

11-Apr-2022

Page 1 of 5
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Project: 21-1619 North Irish Sea Array

Results - Soil

Client: Causeway Geotech Ltd Chemtest Job No.:| 22-12437 22-12437
Quotation No.: Chemtest Sample ID.: 1403832 1403833
Order No.: Client Sample Ref.: 6 17
Sample Location: BH09 BH15
Sample Type: SOIL SOIL
Top Depth (m): 3.8 1.2
Date Sampled:| 31-Mar-2022 | 31-Mar-2022
Determinand Accred. | SOP | Units | LOD
Moisture N 2030| % |0.020 13 15
pH U 2010 4.0 8.8 8.7
Sulphate (2:1 Water Soluble) as SO4 U 2120| g/l ]10.010 0.089 0.023
Sulphate (Total) U 24301 % |0.010 0.15 0.28
Sulphate (Acid Soluble) U 24301 % ]0.010 0.11 0.013

Page 3 of 5



Test Methods

SOP

Title

Parameters included

Method summary

2010

pH Value of Soils

pH

pH Meter

2030

Moisture and Stone Content of
Soils(Requirement of
MCERTS)

Moisture content

Determination of moisture content of soil as a
percentage of its as received mass obtained at
<37°C.

2040

Soil Description(Requirement of
MCERTS)

Soil description

As received soil is described based upon
BS5930

2120

Water Soluble Boron, Sulphate,
Magnesium & Chromium

Boron; Sulphate; Magnesium; Chromium

Aqueous extraction / ICP-OES

2430

Total Sulphate in soils

Total Sulphate

Acid digestion followed by determination of
sulphate in extract by ICP-OES.

Page 4 of 5




Report Information

Key
U  UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for
this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited

for this analysis

T  This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S  Unsuitable Sample
N/E  not evaluated
< "less than"
>  "greater than"
SOP Standard operating procedure
LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request
None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently
corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at the indicated laboratory
Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.com

Page 5 of 5
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HEAD OFFICE
Causeway Geotech Ltd

| CAUSEWAY "o
Ballymoney

G E O T E C H Co. Antrim, N. Ireland, BT53 7QL

NI: +44 (0)28 276 66640

REGIONAL OFFICE
Causeway Geotech (IRL) Ltd

Unit 1 Fingal House

Stephenstown Industrial Estate
Balbriggan, Co Dublin, Ireland, K32 VR66
ROI: +353 (0)1 526 7465

Registered in Northern Ireland
Company Number: NI610766

Registered in Ireland
Company Number: 633786

www.causewaygeotech.com

SOIL AND ROCK SAMPLE ANALYSIS 16 September
LABORATORY TEST REPORT 2022

Project Name: North Irish Sea Array
Project No.: 21-1619

Client: Statkraft

Engineer: ARUP

We are pleased to attach the results of laboratory testing carried out for the above project. This memo and
its attachments constitute a report of the results of tests as detailed in the Contents page(s). This testing was

performed between 24/08/2022 and 16/09/2022.

The attached results complete the testing requested and we would therefore wish to confirm that samples
will be retained without charge for a period of 28 days from the above date after which they will be

appropriately disposed of unless we receive written instructions to the contrary prior to that date.

We trust our report meets with your approval but if you have any queries or require additional information,

please do not hesitate to contact the undersigned.

Stephen Watson
Laboratory Manager

Signed for and on behalf of Causeway Geotech Ltd

scs: ¥:scs: Escs: ¥ V

B BRITISH

10122



Project Name:

Report Reference:

North Irish Sea Array

Schedule 12 - INTERIM

The table below details the tests carried out, the specifications used, and the number of tests included in this
report. The results contained in this report relate to the sample(s) as received

Tests marked with* in this report are not United Kingdom Accreditation Service (UKAS) accredited and are
not included in Causeway Geotech Limited’s scope of UKAS Accreditation Schedule of Tests. Opinions and
interpretations expressed herein are outside the scope of UKAS accreditation.

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
SOIL Moisture Content of Soil BS 1377-2:1990: Cl 3.2 13
SOIL Liquid and Plastic Limits of soil-4 BS 1377-2:1990: Cl 4.4, 13
point cone penetrometer method 53&5.4
SOIL Particle size distribution - wet BS 1377-2:1990: C19.2 13
sieving
SOIL Particle size distribution - BS 1377-2:1990: C1 9.5 5
sedimentation hydrometer method

SUB-CONTRACTED TESTS

In agreement with Client, the following tests were conducted by an approved sub-contractor. All sub-
contracting laboratories used are UKAS accredited.

Soils Limited (UKAS 4043)

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
SOIL - subcontracted to Pro Thermal Resistivity 0

(7 x ongoing)
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Uy e
®g%:. CAUSEWAY Summary of Classification Test Results
..’:' GEOTECH
Project No. Project Name
21-1619 North Irish Sea Array
Sample Density w |Passing| LL | PL | PI |Particle
. - bulk | d 425um densi Casagrande
Hole No. Specimen Description u ry H ensity e
Ref| Top | Base |Type Classification
Mg/m3 % % % % % | Mg/m3
STO02 4 | 100 B irL‘XVYr"Sh grey sandy gravelly silty 120 | 65 33 | 19| 14 cL
Brown slightly sandy slightly
STO3 3 0.50 B |clayey subangular fine to coarse 9.5 35 36 22 14 Cl
GRAVEL with cobbles.
ST03 5 | 1.30 B[S0y sandy stignty gravelly sity 170 | 79 3% | 19| 17 cl
STO06 4 1.00 B |Brown sandy gravelly silty CLAY. 11.0 66 33 17 | 16 CL
Grey slightly sandy slightly silty
ST23 3 0.50 B |subangular fine to coarse 8.0 37 25 16 9 CL
GRAVEL.
Grey slightly sandy slightly clayey
ST23 4 1.00 B |subangular fine to coarse 8.9 50 36 22 14 Cl
GRAVEL.
Grey slightly sandy slightly clayey
ST24 3 0.50 B |subangular fine to coarse 6.2 41 27 17 | 10 CL
GRAVEL.
Grey slightly sandy slightly clayey
ST24 4 1.00 B |subangular fine to coarse 10.0 37 32 22 | 10 CL
GRAVEL.
Brownish grey sandy slightly
ST27 5 1.00 B gravelly silty CLAY. 12.0 64 35 18 | 17 cL/cl
ST29 3 0.50 B g:er\ill:?ravelly clayey fine to coarse 71 33 27 19 8 cL
Grey slightly sandy slightly clayey
ST29 5 1.20 B |subangular fine to coarse 75 44 26 19 7 CL
GRAVEL.
Grey gravelly slightly silty fine to
ST31 3 0.50 B coarse SAND. 4.0 31 33 21 | 12 CL
All tests performed in accordance with BS1377:1990 unless specified otherwise LAB 01R Version 6
Key Date Printed Approved By
Density test Liquid Limit Particle density @
Linear measurement unless : 4pt cone unless : sp - small pyknometer
16/09/2022
UKAS
wd - water displacement cas - Casagrande method gj- gas jar TESTING
wi - immersion in water 1pt - single point test Stephen Watson 10122




..\

(2 i . .
'gi CAUSEWAY Summary of Classification Test Results
o GEOTECH
Project No. Project Name
21-1619 North Irish Sea Array
Sample Density w |Passing| LL | PL | PI |Particle c g
Hole No. Specimen Description | bulk | dry 4254m density asagrande
Ref| Top | Base |Type Classification
Mg/m3 % % % % | % | Mg/m3
ST31 5 1.20 B |Brown sandy gravelly silty CLAY. 11.0 76 26 14 12 CL

All tests performed in accordance with BS1377:1990 unless specified otherwise LAB O1R Version 6

Key Date Printed Approved By
Density test Liquid Limit Particle density @
Linear measurement unless : 4pt cone unless : sp - small pyknometer
16/09/2022
UKAS
wd - water displacement cas - Casagrande method gj- gas jar TESTING

wi - immersion in water 1pt - single point test Stephen W atson
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21-1619
0.50

STO3

Caus202208241

Top
Base

Borehole/Pit No.
KeyLAB ID

Sample

Depth (m)
Sample Type

Job Ref
Sample No.

m

0.5

Depth

Specimen

PARTICLE SIZE DISTRIBUTION

Brown slightly sandy slightly clayey subangular fine to coarse GRAVEL with

cobbles.
BS1377:Part 2:1990, clause 9.2

North Irish Sea Array

GEOTECH

CAUSEWAY

o

£

Specimen Description
Specimen Reference

Site Name
Test Method
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COBBLES

GRAVEL
Medium Coarse

Fine

SAND
‘ Medium ‘ Coarse

Fine
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CLAY
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10
0

1000

100

10

0.1

0.01

0.001

Particle Size mm

9342

% dry mass

6.7

37.7

27.1

18.8

9.7

4.04
0.0749
0.00217

1900
0.64

Dry Mass of sample, g

Sample Proportions

Cobbles
Gravel
Sand
Silt

Clay

Grading Analysis
D100

D60
D30
D10

Uniformity Coefficient

Curvature Coefficient

Remarks

Preparation and testing in accordance with BS1377-2 :1990 unless noted below

% Passing

29
27
23
21

20

17
14
11

Sedimentation

Particle Size mm

0.06300
0.04837

0.03513

0.02517

0.01791

0.00942

0.00480
0.00282

0.00150

(assumed)
Mg/m3

Particle density

2.65

TESTING
10122

0
g
4
=)

LAB 05R - Version 6

% Passing

100
100
100
93

89

87

84

76
72

68
63
62

59
56
53
49

47

44
40
36
29

Sieving

Particle Size mm

125
90
75
63

50
37.5

28
20
14
10

6.3

3.35

1.18
0.6
0.425

0.3

0.212

0.15
0.063

Approved

Stephen.Watson
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0.50

Caus202208244

BOULDERS

Job Ref

Borehole/Pit No.

Sample No.

Top
Base

Sample
Depth (m)

Sample Type

KeyLAB ID

COBBLES

PARTICLE SIZE DISTRIBUTION

North Irish Sea Array

m

0.5

Specimen
Depth

BS1377:Part 2:1990, clause 9.2

GRAVEL
Medium Coarse

Fine

SAND
‘ Medium ‘ Coarse

Fine

T
s
L)

GEOTECH

CAUSEWAY

1/

{
&
&

Site Name

Specimen Description |Grey slightly sandy slightly silty subangular fine to coarse GRAVEL.

Specimen Reference

Test Method

SILT
‘ Medium ‘ Coarse

Fine

CLAY

90
80

o o o o o
~ © n < ™

100

o Puissed abeiuadiad

o
N

10
0

1000

100

10

0.1

0.01

0.001

Particle Size mm

12033

% dry mass

7.0
74.1

9.7

9.0

30.6

8.05
0.0877
350

24

Dry Mass of sample, g

Sample Proportions

Cobbles
Gravel
Sand

Fines <0.063mm

Grading Analysis
D100

D60
D30
D10

Uniformity Coefficient

Curvature Coefficient

Remarks

Preparation and testing in accordance with BS1377-2 :1990 unless noted below

% Passing

Sedimentation

Particle Size mm

0
g
4
=)

TESTING
10122

LAB 05R - Version 6

% Passing

100
100
93

93

82

68
57
48
37
33
27

25
22

19

17
15

14
13
12
11

Sieving

Particle Size mm

125
90
75
63

50
37.5

28
20

14
10
6.3

5
3.35

1.18
0.6
0.425

0.3

0.212

0.15
0.063

Approved

Stephen.Watson
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ST23
1.00
BOULDERS

Caus202208245

COBBLES

Top
Base

Coarse

Borehole/Pit No.
KeyLAB ID
Medium

Sample

Depth (m)
Sample Type

Job Ref
Sample No.
GRAVEL

m

Fine

Coarse

SAND
‘ Medium ‘

Fine

Depth

Specimen

PARTICLE SIZE DISTRIBUTION

SILT

BS1377:Part 2:1990, clause 9.2
‘ Medium ‘ Coarse

North Irish Sea Array

Fine

GEOTECH
CLAY

CAUSEWAY

o

£

Specimen Description |Grey slightly sandy slightly clayey subangular fine to coarse GRAVEL.

Site Name
Specimen Reference
Test Method

s,

1000

TESTING
10122

0
g
4
=)

22.5
64.9
6.4
6.0
125
42.7
16
0.44
97
14

14563
% dry mass

10
LAB 05R - Version 6

Dry Mass of sample, g

Preparation and testing in accordance with BS1377-2 :1990 unless noted below

Sample Proportions
Uniformity Coefficient
Curvature Coefficient

Cobbles
Gravel

Sand
Fines <0.063mm

Grading Analysis

D100
D60
D30

D10
Remarks

Particle Size mm

% Passing

0.1
Sedimentation

Particle Size mm

Approved

0.01
100
92
92
78
66
56
46
35
27
22
18
17
15
13
12
11
10

Stephen.Watson

% Passing

Sieving

125
90
75
63
50

37.5
28
20
14
10
6.3

3.35

1.18
0.6

0.425
0.3
0.212
0.15
0.063

90
80

o o o o o
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10
0

o
<

100

o Puissed abeiuadiad

Particle Size mm

0.001
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ST24

0.50

Caus202208246

BOULDERS

Job Ref

Borehole/Pit No.

Sample No.

Top
Base

Sample
Depth (m)

Sample Type

KeyLAB ID

COBBLES

PARTICLE SIZE DISTRIBUTION

North Irish Sea Array

m

0.5

Specimen
Depth

BS1377:Part 2:1990, clause 9.2

GRAVEL
Medium Coarse

Fine

SAND
‘ Medium ‘ Coarse

Fine

T
s
L)

GEOTECH

CAUSEWAY

1/

{
&
&

Site Name

Specimen Description |Grey slightly sandy slightly clayey subangular fine to coarse GRAVEL.

Specimen Reference

Test Method

SILT
‘ Medium ‘ Coarse

Fine

CLAY

90
80

o o o o o o
~ © n < ™ N

100

o Puissed abeiuadiad

10
0

1000

100

10

0.1

0.01

0.001

Particle Size mm

11052

% dry mass

0.0
83.4

9.3

7.0

16.5

8.13
0.16
100

25

Dry Mass of sample, g

Sample Proportions

Cobbles
Gravel
Sand

Fines <0.063mm

Grading Analysis
D100

D60
D30
D10

Uniformity Coefficient

Curvature Coefficient

Remarks

Preparation and testing in accordance with BS1377-2 :1990 unless noted below

% Passing

Sedimentation

Particle Size mm

0
g
4
=)

TESTING
10122

LAB 05R - Version 6

% Passing

100
100
100
100
100
95

85

73

48
35

24
21
18
17
16
14
13
12
11

10

Sieving

Particle Size mm

125
90
75
63

50
37.5

28
20

14
10
6.3

5
3.35

1.18
0.6
0.425

0.3

0.212

0.15
0.063

Approved

Stephen.Watson
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Caus202208247

BOULDERS

Job Ref

Borehole/Pit No.

Sample No.

Top
Base

Sample
Depth (m)

Sample Type

KeyLAB ID

COBBLES

PARTICLE SIZE DISTRIBUTION

North Irish Sea Array

m

Specimen
Depth

BS1377:Part 2:1990, clause 9.2

GRAVEL
Medium Coarse

Fine

SAND
‘ Medium ‘ Coarse

Fine

T
s
L)

GEOTECH

CAUSEWAY

1/

{
&
&

Site Name

Specimen Description |Grey slightly sandy slightly clayey subangular fine to coarse GRAVEL.

Specimen Reference

Test Method

SILT
‘ Medium ‘ Coarse

Fine

CLAY

90
80

o o o o o o
~ © n < ™ N

100

o Puissed abeiuadiad

10
0

1000
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10

0.1

0.01

0.001

Particle Size mm
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BOULDERS

Job Ref

Borehole/Pit No.

Sample No.

Top
Base

Sample
Depth (m)

Sample Type

KeyLAB ID

COBBLES

PARTICLE SIZE DISTRIBUTION

North Irish Sea Array

m

Specimen
Depth

BS1377:Part 2:1990, clauses 9.2 and 9.5

GRAVEL
Medium Coarse

Fine

SAND
‘ Medium ‘ Coarse

Fine

T
s
L)

GEOTECH

CAUSEWAY

1/

{
&
&

Site Name

Specimen Description |Brownish grey sandy slightly gravelly silty CLAY.

Specimen Reference

Test Method

SILT
‘ Medium ‘ Coarse

Fine

CLAY

90
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0.001
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Caus202208249

BOULDERS

Job Ref

Borehole/Pit No.

Sample No.

Top
Base

Sample
Depth (m)

Sample Type

KeyLAB ID

COBBLES

PARTICLE SIZE DISTRIBUTION

North Irish Sea Array

m

1.2

Specimen
Depth

BS1377:Part 2:1990, clause 9.2

GRAVEL
Medium Coarse

Fine

SAND
‘ Medium ‘ Coarse

Fine

T
s
L)

GEOTECH

CAUSEWAY

1/

{
&
&

Site Name

Specimen Description |Grey slightly sandy slightly clayey subangular fine to coarse GRAVEL.

Specimen Reference

Test Method

SILT
‘ Medium ‘ Coarse
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CLAY

90
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) REPORT

Professional Soils Laboratory UKAS
TESTING

Report Date:
Client’s Reference:

Client Name:

For the attention of:

Contract Title:
Date Received:

Date Commenced:
Date Completed:

Notes:

4043

Contract Number: PSL22/5887
26 September 2022
21-1619
Causeway Geotech
8 Drumahiskey Road
Ballymoney

Co.Antrim
BT53 7QL

Stephen Watson

North Irish Sea Array
9/9/2022

9/9/2022
26/9/2022

Opinions and Interpretations are outside the UKAS Accreditation

A copy of the Laboratory Schedule of accredited tests as issued by UKAS is attached to this report. This certificate is
issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results
reported herein relate only to the material supplied to the laboratory. This certificate shall not be reproduced other than in

full, without the prior written approval of the laboratory.

Checked and Approved Signatories:

5 — 7 Hexthorpe Road,
Doncaster DN4 0AR

A Watkins R Berriman S Royle
(Director) (Quality Manager) (Laboratory Manager)
L Knight S Eyre T Watkins
(Assistant Laboratory Manager) (Senior Technician) (Senior Technician)
Page 1 of

Hexthorpe,

tel: +44 (0)844 815 6641

fax: +44 (0)844 815 6642

e-mail: rgunson@prosoils.co.uk
awatkins@prosoils.co.uk



SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Hole Sample Sample Top Base Description of Sample

Number | Number Type Depth Depth
m m

STO03 5 B 1.20 Brown slightly gravelly sandy CLAY.

STO06 5 B 1.20 Brown slightly gravelly very sandy CLAY.

ST23 5 B 1.20 Brown gravelly very sandy CLAY.

ST24 5 B 1.20 Brown slightly gravelly very sandy CLAY.

ST29 5 B 1.20 Brown slightly gravelly very sandy CLAY.

ST31 5 B 1.20 Brown slightly gravelly very sandy CLAY.

ST27 B 1.20 Brown slightly gravelly very sandy CLAY.

UKAS

TESTING

Professional Soils Laboratory

North Irish Sea Array

Contract No:

PSL.22/5887

Client Ref:

21-1619




SUMMARY OF THERMAL PROPERTY TESTS

In accordance with ASTM-D5334

Moisture Bulk Dry Thermal Thermal
Hole Sample | Sample Top Base Content | Density Density | Conductivity | Resistivity
Number | Number Type Depth Depth % Mg/m’ Mg/m’ Remarks
m m W/m K C.cm/W
STO3 5 B 1.20 17 2.08 1.78 2.145 46.6
ST06 5 B 1.20 13 2.11 1.87 2.675 37.4
ST23 5 B 1.20 15 2.11 1.84 2.506 39.9
ST24 5 B 1.20 11 2.19 1.99 1.890 52.9
ST29 5 B 1.20 10 2.20 2.00 3.739 26.7
ST31 5 B 1.20 12 2.19 1.96 2.402 41.6
ST27 B 1.20 12 2.02 1.81 2.745 36.4
Contract No:
PSL.22/5887
North Irish Sea Array
Client Ref:
Professional Soils Laboratory 31-1619

PSL002 Issue 2 Nov 15 Page of




HEAD OFFICE
Causeway Geotech Ltd

| CAUSEWAY "o
Ballymoney

G E O T E C H Co. Antrim, N. Ireland, BT53 7QL

NI: +44 (0)28 276 66640

REGIONAL OFFICE
Causeway Geotech (IRL) Ltd

Unit 1 Fingal House

Stephenstown Industrial Estate
Balbriggan, Co Dublin, Ireland, K32 VR66
ROI: +353 (0)1 526 7465

Registered in Northern Ireland
Company Number: NI610766

Registered in Ireland
Company Number: 633786

www.causewaygeotech.com

SOIL AND ROCK SAMPLE ANALYSIS 26 September
LABORATORY TEST REPORT 2022

Project Name: North Irish Sea Array
Project No.: 21-1619

Client: Statkraft

Engineer: ARUP

We are pleased to attach the results of laboratory testing carried out for the above project. This memo and
its attachments constitute a report of the results of tests as detailed in the Contents page(s). This testing was

performed between 08/09/2022 and 26/09/2022.

The attached results complete the testing requested and we would therefore wish to confirm that samples
will be retained without charge for a period of 28 days from the above date after which they will be

appropriately disposed of unless we receive written instructions to the contrary prior to that date.

We trust our report meets with your approval but if you have any queries or require additional information,

please do not hesitate to contact the undersigned.

Stephen Watson
Laboratory Manager

Signed for and on behalf of Causeway Geotech Ltd

scs: ¥:scs: Escs: ¥ V

B BRITISH

10122



Project Name:

Report Reference:

North Irish Sea Array

Schedule 13

The table below details the tests carried out, the specifications used, and the number of tests included in this
report. The results contained in this report relate to the sample(s) as received

Tests marked with* in this report are not United Kingdom Accreditation Service (UKAS) accredited and are
not included in Causeway Geotech Limited’s scope of UKAS Accreditation Schedule of Tests. Opinions and
interpretations expressed herein are outside the scope of UKAS accreditation.

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
SOIL Moisture Content of Soil BS 1377-2:1990: Cl 3.2 2
SOIL Liquid and Plastic Limits of soil-4 BS 1377-2:1990: Cl 4.4, 2
point cone penetrometer method 53&5.4
SOIL Particle size distribution - wet BS 1377-2:1990: C19.2 2
sieving
SOIL Particle size distribution - BS 1377-2:1990: C1 9.5 1
sedimentation hydrometer method

SUB-CONTRACTED TESTS

In agreement with Client, the following tests were conducted by an approved sub-contractor. All sub-
contracting laboratories used are UKAS accredited.

Soils Limited (UKAS 4043)

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
SOIL - subcontracted to Pro Thermal Resistivity 1
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' . e ..
'2\ CAUSEWAY Summary of Classification Test Results
.;, GEOTECH
Project No. Project Name
21-1619 North Irish Sea Array
Sample Density w |Passing| LL | PL | PI |Particle c g
Hole No. Specimen Description | bulk | dry 4254m density asagrande
Ref| Top | Base |Type Classification
Mg/m3 % % % % | % | Mg/m3
Brown slightly sandy clayey
SLTO02 1 0.70 B |subangular fine to coarse 7.5 63 35 18 17 CL/CI
GRAVEL.
SLT02 3 1.40 B |Brown gravelly sandy CLAY. 10.0 49 25 16 9 CL
All tests performed in accordance with BS1377:1990 unless specified otherwise LAB O1R Version 6
Key Date Printed Approved By
Density test Liquid Limit Particle density
Linear measurement unless : 4pt cone unless : sp - small pyknometer
26/09/2022
UKAS
wd - water displacement cas - Casagrande method gj- gas jar TESTING
wi - immersion in water 1pt - single point test Stephen.Watson
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SLT02

Caus20220908171
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Base

Borehole/Pit No.
KeyLAB ID

Sample

Depth (m)
Sample Type

Job Ref
Sample No.

m

0.7

Depth

Specimen

PARTICLE SIZE DISTRIBUTION

BS1377:Part 2:1990, clause 9.2

North Irish Sea Array

GEOTECH

CAUSEWAY

o

£

Specimen Description |Brown slightly sandy clayey subangular fine to coarse GRAVEL.

Site Name
Specimen Reference
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Client’s Reference:

Client Name:

For the attention of:

Contract Title:
Date Received:

Date Commenced:
Date Completed:

Notes:

4043

Contract Number: PSL.22/5888
26 September 2022
21-1619
Causeway Geotech
8 Drumahiskey Road
Ballymoney

Co.Antrim
BT53 7QL

Stephen Watson

North Irish Sea Array
9/9/2022

9/9/2022
26/9/2022

Opinions and Interpretations are outside the UKAS Accreditation

A copy of the Laboratory Schedule of accredited tests as issued by UKAS is attached to this report. This certificate is
issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results
reported herein relate only to the material supplied to the laboratory. This certificate shall not be reproduced other than in

full, without the prior written approval of the laboratory.

Checked and Approved Signatories:

5 — 7 Hexthorpe Road,
Doncaster DN4 0AR

A Watkins R Berriman S Royle
(Director) (Quality Manager) (Laboratory Manager)
L Knight S Eyre T Watkins
(Assistant Laboratory Manager) (Senior Technician) (Senior Technician)
Page 1 of

Hexthorpe,

tel: +44 (0)844 815 6641

fax: +44 (0)844 815 6642

e-mail: rgunson@prosoils.co.uk
awatkins@prosoils.co.uk



SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Hole Sample Sample Top Base Description of Sample
Number | Number Type Depth Depth
m m
SLTO02 2 B 1.20 Brown gravelly sandy CLAY.

UKAS

TESTING

Professional Soils Laboratory

Contract No:

PSL22/5888

North Irish Sea Array

Client Ref:

21-1619




SUMMARY OF THERMAL PROPERTY TESTS

In accordance with ASTM-D5334

Moisture Bulk Dry Thermal Thermal
Hole Sample | Sample Top Base Content | Density Density | Conductivity | Resistivity R K
Number | Number Type Depth Depth % Mg/m’ Mg/m’ emarks
m m W/m K C.cm/W
SLT02 2 B 1.20 17 2.09 1.79 1.990 50.3
Contract No:
. PSL.22/5888
North Irish Sea Array -
) . Client Ref:
Professional Soils Laboratory
21-1619
PSL002 Issue 2 Nov 15 Page of




	Appendix H Cover - Geotech Lab
	LAB REPORT 21-1619 - R01
	Cover sheet
	Point load report
	22-524 - Cert 04 - North Irish Sea Array

	LAB REPORT 21-1619 - Rock Schedule 4
	Cover sheet
	Point load report
	22-524 - Cert 05 - North Irish Sea Array
	BH01 - 1 - Unconfined Compressive Strength ASTM v2
	BH01 - 2 - Unconfined Compressive Strength ASTM v2
	BH01 - 3 - Unconfined Compressive Strength ASTM v2
	BH02 - 1 - Unconfined Compressive Strength ASTM v2
	BH02 - 2 - Unconfined Compressive Strength ASTM v2
	BH09 - 1 - Unconfined Compressive Strength ASTM v2


	LAB REPORT 21-1619 - Schedule 1
	Cover sheet
	Moisture index report
	PSD report

	LAB REPORT 21-1619 - Schedule 2 - FINAL
	Cover sheet
	Moisture index report
	PSD report
	Compaction report
	MCV report
	MCV relationship report
	1 report seany 22
	Contract Number: PSL22/2353
	Contract Title:  North Irish Sea Array

	PSL2353-D
	Input

	PSL2353-THERMAL
	Input



	LAB REPORT 21-1619 - Schedule 3 - FINAL
	Cover sheet
	Moisture index report
	PSD report
	Compaction report
	MCV report
	MCV R report
	1 report seany 22
	Contract Number: PSL22/2279
	Contract Title:  North Irish Sea Array

	PSL2279-D
	Input

	PSL2279-THERMAL
	Input



	LAB REPORT 21-1619 - Schedule 5 - FINAL
	Cover sheet
	Moisture index report
	PSD report
	MCV report
	Compaction report
	UU report
	1 report seany 22
	Contract Number: PSL22/2280
	Contract Title:  North Irish Sea Array

	PSL2280-D
	Input

	PSL2280-THERMAL
	Input



	LAB REPORT 21-1619 - Schedule 8
	Cover sheet
	Moisture index report
	PSD report
	UU report

	LAB REPORT 21-1619 - Schedule 12 - FINAL
	Cover sheet
	Moisture index report
	PSD report
	report letter knighty 2022
	Contract Number: PSL22/5887
	Contract Title:  North Irish Sea Array

	PSL5887-D
	Input

	PSL5887-Thermal
	Input



	LAB REPORT 21-1619 - Schedule 13
	Cover sheet
	Moisture index report
	PSD report
	PSL5888 North Irish Sea Array schedule ID G13
	report letter knighty 2022
	Contract Number: PSL22/5888
	Contract Title:  North Irish Sea Array

	PSL5888-D
	Input

	PSL5888-Thermal
	Input




