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SOIL AND ROCK SAMPLE ANALYSIS  
LABORATORY TEST REPORT 

8 June 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 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. 

 

  

 

 

 

 

  

Stephen Watson  

Laboratory Manager 

Signed for and on behalf of Causeway Geotech Ltd 

 

 



 

 

 

 
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 

measured/Range of 

measurement 

Standard 

specifications 

No. of results 

included in 

the report 

ROCK Point load index ISRM Commission on 

Testing Methods. 

Suggested Method for 

Determining Point Load 

Strength 1985 

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 

measured/Range of 

measurement 

Standard 

specifications 

No. of results 

included in 

the report 

ROCK – subcontracted to 

MATtest Limited (UKAS 2643) 

Uniaxial Compressive Strength (UCS) ASTM D7012 - 14 2 

 
 



Project No. Project Name

Depth Ref. Type Ref. Depth
Lne W Dps Dps' Is

Is(5

0)

m m mm mm mm mm kN mm MPa MPa

BH08 8.90 C 1 8.90 A U YES 100.7 102.0 101.0 6.7 113.8 0.5 0.7

BH08 9.40 C 1 9.40 D U YES 42.4 100.3 100.3 99.0 10.6 99.6 1.1 1.5

BH08 13.27 C 1 13.27 A U YES 100.4 76.0 72.0 27.9 95.9 3.0 4.1

BH08 13.83 C 1 13.83 D U NO 57.3 100.3 100.3 99.0 20.9 99.6 2.1 2.9

Date Printed Approved By

Test performed in accordance with ISRM Suggested Methods : 2007, unless noted otherwise

Detailed legend for test and dimensions, based on ISRM, is shown above.

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

Point Load Strength Index Tests

Summary of Results

21-1619 North Irish Sea Array

Borehole

No.

Sample Specimen

Rock Type

Test Type

see ISRM
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LIMESTONE

LIMESTONE

LIMESTONE

Test Type

D - Diametral, A - Axial, I - Irregular Lump, B - Block

Direction 

L - parallel to planes of weakness

P - perpendicular to planes of weakness

U - unknown or random

Dimensions  

Dps - Distance between platens ( platen separation )

Dps' - at failure ( see ISRM note 6)

Lne - Length from platens to nearest free end

W   - Width of shortest dimension perpendicular to load, P

Table

13/05/2022

Stephen.Watson

P

W
Dps

Axial

P

W

Lne Dps

BlockDiametral

Dps

P

Lne

W
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2643

10 Queenslie Point
Queenslie Industrial Estate
120 Stepps Road
Glasgow
G33 3NQ

Tel: 0141 774 4032

email: info@mattest.org
Website: www.mattest.org

LABORATORY TEST CERTIFICATE

Certificate No :

To :

Client :

Introduction

Material & Source

Sample Reference :

Sampled By :

Sampling Certificate :

Location :

Description :

Date Sampled :

Date Tested :

Source :

Test Results

 
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

Approved for Issue

Date

LABORATORY TESTING OF ROCK

See Report Plates

As Detailed On Page 2 

09th May 2022 Onwards

22/524 - 04

Not Supplied

Client

Stephen Watson

Causeway Geotech Limited

Ballymoney
Co. Antrim

8 Drumahiskey Road

BT53 7QL

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

T McLelland (Director)
08/06/2022

Rock Cores

See Report Plates

Not Supplied

Remarks

21-1619 - North Irish Sea Array (NISA)

Issue No. 01 Page 1 of 2



BOREHOLE BH08

SAMPLE C2

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

DATE OF TESTING 08/06/2022

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/m3 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/m3 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/m3

DRY DENSITY (ISRM Suggested Methods) Mg/m3

Explosive

SUMMARY OF UNCONFINED COMPRESSIVE STRENGTH

Tested in accordance with ASTM D7012 - 14

CAUSEWAY GEOTECH LIMITED 
NORTH IRISH SEA ARRAY (NISA)

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



 

 

SOIL AND ROCK SAMPLE ANALYSIS  
LABORATORY TEST REPORT 

22 June 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 14/05/2022 and 22/06/2022. 

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. 

 

  

 

 

 

 

  

Stephen Watson  

Laboratory Manager 

Signed for and on behalf of Causeway Geotech Ltd 

 

 



 

 

 

 
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. 

Material tested Type of test/Properties 

measured/Range of 

measurement 

Standard 

specifications 

No. of results 

included in 

the report 

ROCK Point load index ISRM Commission on 

Testing Methods. 

Suggested Method for 

Determining Point Load 

Strength 1985 

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. 

Material tested Type of test/Properties 

measured/Range of 

measurement 

Standard 

specifications 

No. of results 

included in 

the report 

ROCK – subcontracted to 

MATtest Limited (UKAS 2643) 

Uniaxial Compressive Strength (UCS) ASTM D7012 - 14 15 

 
 



Project No. Project Name

Depth Ref. Type Ref. Depth
Lne W Dps Dps' Is

Is(5

0)

m m mm mm mm mm kN mm MPa MPa

BH01 3.25 C 1 3.25 D U NO 132.1 100.9 100.9 99.0 24.0 99.9 2.4 3.3

BH01 6.20 C 1 6.20 A U YES 101.2 31.0 28.0 10.7 60.1 3.0 3.2

BH01 7.85 C 1 7.85 D U YES 133.7 101.1 101.1 100.0 9.3 100.5 0.9 1.3

BH01 10.50 C 1 10.50 A U YES 101.0 83.0 80.0 32.1 101.4 3.1 4.3

BH01 12.70 C 1 12.70 A U NO 101.0 82.0 78.0 22.1 100.2 2.2 3.0

BH01 14.90 C 1 14.90 D U NO 90.5 101.2 101.2 99.0 16.5 100.1 1.6 2.3

BH01 16.20 C 1 16.20 A U YES 101.0 67.0 64.0 16.2 90.7 2.0 2.6

BH01 18.70 C 1 18.70 A U YES 101.1 83.0 81.0 31.8 102.1 3.0 4.2

BH01 19.40 C 1 19.40 D U YES 65.4 100.9 100.9 100.0 3.5 100.4 0.3 0.5

BH01 24.20 C 1 24.20 A U YES 101.0 88.0 83.0 9.5 103.3 0.9 1.2

BH01 24.40 C 1 24.40 D U YES 56.4 101.2 101.2 98.0 16.0 99.6 1.6 2.2

BH01 24.80 C 1 24.80 A U YES 100.9 91.0 90.0 1.1 107.5 0.1 0.1

BH01 28.55 C 1 28.50 D U NO 138.4 85.8 85.8 83.0 22.4 84.4 3.1 4.0

BH02 6.20 C 1 6.20 D U YES 43.2 100.2 100.2 99.0 0.6 99.6 0.1 0.1

BH02 10.80 C 1 10.80 D U YES 120.5 100.3 100.3 99.0 9.2 99.6 0.9 1.3

BH02 12.30 C 1 12.30 A U YES 100.2 107.0 105.0 8.8 115.7 0.7 1.0

BH02 13.70 C 1 13.70 D U NO 123.0 100.4 100.4 97.0 28.4 98.7 2.9 4.0

BH02 13.95 C 1 13.95 A U YES 101.0 102.0 97.0 26.7 111.7 2.1 3.1

Date Printed Approved By

Test performed in accordance with ISRM Suggested Methods : 2007, unless noted otherwise

Detailed legend for test and dimensions, based on ISRM, is shown above.

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

Point Load Strength Index Tests

Summary of Results

21-1619 North Irish Sea Array

Borehole

No.

Sample Specimen

Rock Type

Test Type

see ISRM
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Test Type

D - Diametral, A - Axial, I - Irregular Lump, B - Block

Direction 

L - parallel to planes of weakness

P - perpendicular to planes of weakness

U - unknown or random

Dimensions  

Dps - Distance between platens ( platen separation )

Dps' - at failure ( see ISRM note 6)

Lne - Length from platens to nearest free end

W   - Width of shortest dimension perpendicular to load, P

Table

06/02/2022 00:00
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Project No. Project Name

Depth Ref. Type Ref. Depth
Lne W Dps Dps' Is

Is(5

0)

m m mm mm mm mm kN mm MPa MPa

BH02 15.60 C 1 15.60 A U YES 101.0 89.0 86.0 19.3 105.2 1.7 2.4

BH02 16.65 C 1 16.65 D U YES 77.9 101.1 101.1 99.0 10.0 100.0 1.0 1.4

BH02 19.00 C 1 19.00 A U NO 100.9 93.0 89.0 25.2 106.9 2.2 3.1

BH02 19.30 C 1 19.30 D U NO 137.7 100.5 100.5 96.0 22.7 98.2 2.4 3.2

BH02 24.00 C 1 24.00 D U NO 117.7 101.2 101.2 100.0 33.3 100.6 3.3 4.5

BH02 25.35 C 1 25.35 A U NO 100.9 94.0 92.0 26.5 108.7 2.2 3.2

BH02 25.80 C 1 25.80 D U NO 95.8 100.9 100.9 99.0 23.0 99.9 2.3 3.1

BH09 6.65 C 1 6.65 A U YES 101.0 88.0 83.0 5.5 103.3 0.5 0.7

BH09 7.75 C 1 7.75 D U YES 56.2 100.9 100.9 100.0 3.2 100.4 0.3 0.4

BH09 10.10 C 1 10.10 A U YES 101.3 69.0 57.0 16.9 85.7 2.3 2.9

BH09 10.75 C 1 10.75 D U YES 56.2 100.8 100.8 99.0 9.9 99.9 1.0 1.4

BH09 11.70 C 1 11.70 A U YES 101.3 59.0 54.0 25.1 83.5 3.6 4.5

BH09 13.00 C 1 13.00 D U NO 67.2 100.5 100.5 99.0 21.9 99.7 2.2 3.0

BH09 14.20 C 1 14.20 A U YES 100.8 74.0 71.0 10.0 95.5 1.1 1.5

BH09 15.75 C 1 15.75 A U YES 101.1 51.0 48.0 19.6 78.6 3.2 3.9

BH09 18.55 C 1 18.55 D U YES 83.2 101.3 101.3 100.0 5.1 100.6 0.5 0.7

BH09 19.20 C 1 19.20 A U NO 101.1 84.0 82.0 16.8 102.7 1.6 2.2

BH15 9.10 C 1 9.10 I U YES 103.2 77.7 45.0 42.0 0.5 64.5 0.1 0.1

Date Printed Approved By

Test performed in accordance with ISRM Suggested Methods : 2007, unless noted otherwise

Detailed legend for test and dimensions, based on ISRM, is shown above.

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

Point Load Strength Index Tests

Summary of Results

21-1619 North Irish Sea Array

Borehole

No.

Sample Specimen

Rock Type

Test Type

see ISRM
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Test Type

D - Diametral, A - Axial, I - Irregular Lump, B - Block

Direction 

L - parallel to planes of weakness

P - perpendicular to planes of weakness

U - unknown or random

Dimensions  

Dps - Distance between platens ( platen separation )

Dps' - at failure ( see ISRM note 6)

Lne - Length from platens to nearest free end

W   - Width of shortest dimension perpendicular to load, P

Table

06/02/2022 00:00
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Project No. Project Name

Depth Ref. Type Ref. Depth
Lne W Dps Dps' Is

Is(5

0)

m m mm mm mm mm kN mm MPa MPa

BH15 12.10 C 1 12.10 I U YES 94.7 80.9 67.0 58.0 3.6 77.3 0.6 0.7

BH16 11.75 C 1 11.75 I U YES 65.1 74.3 40.0 38.0 1.6 60.0 0.4 0.5

BH16 12.40 C 1 12.40 D U YES 122.5 100.1 100.1 97.0 3.0 98.5 0.3 0.4

BH16 14.85 C 1 14.85 A U YES 100.6 99.0 94.0 5.0 109.7 0.4 0.6

Date Printed Approved By

Test performed in accordance with ISRM Suggested Methods : 2007, unless noted otherwise

Detailed legend for test and dimensions, based on ISRM, is shown above.

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

Point Load Strength Index Tests

Summary of Results

21-1619 North Irish Sea Array

Borehole

No.

Sample Specimen

Rock Type

Test Type

see ISRM
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Test Type

D - Diametral, A - Axial, I - Irregular Lump, B - Block

Direction 

L - parallel to planes of weakness

P - perpendicular to planes of weakness

U - unknown or random

Dimensions  

Dps - Distance between platens ( platen separation )

Dps' - at failure ( see ISRM note 6)

Lne - Length from platens to nearest free end

W   - Width of shortest dimension perpendicular to load, P

Table

06/02/2022 00:00
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2643

10 Queenslie Point
Queenslie Industrial Estate
120 Stepps Road
Glasgow
G33 3NQ

Tel: 0141 774 4032

email: info@mattest.org
Website: www.mattest.org

LABORATORY TEST CERTIFICATE

Certificate No :

To :

Client :

Introduction

Material & Source

Sample Reference :

Sampled By :

Sampling Certificate :

Location :

Description :

Date Sampled :

Date Tested :

Source :

Test Results

 
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

Approved for Issue

Date

Rock Cores

See Report Plates

Not Supplied

Remarks

21-1619 - North Irish Sea Array (NISA)

T McLelland (Director)
22/06/2022

LABORATORY TESTING OF ROCK

See Report Plates

As Detailed On Page 2 to Page 7 inclusive

23rd May 2022 Onwards

22/524 - 05

Not Supplied

Client

Stephen Watson

Causeway Geotech Limited

Ballymoney
Co. Antrim

8 Drumahiskey Road

BT53 7QL

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

Issue No. 01 Page 1 of 7



BOREHOLE BH01

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/m

3 2.74

DRY DENSITY (ISRM Suggested Methods) Mg/m
3 2.73

BOREHOLE BH01

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/m

3 2.72

DRY DENSITY (ISRM Suggested Methods) Mg/m
3 2.72

BOREHOLE BH01

SAMPLE C7

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/m

3 2.76

DRY DENSITY (ISRM Suggested Methods) Mg/m
3 2.76

SUMMARY OF UNCONFINED COMPRESSIVE STRENGTH

Tested in accordance with ASTM D7012 - 14

CAUSEWAY GEOTECH LIMITED 
NORTH IRISH SEA ARRAY (NISA)

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



BOREHOLE BH01

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/m

3 2.75

DRY DENSITY (ISRM Suggested Methods) Mg/m
3 2.74

BOREHOLE BH01

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/m

3 2.71

DRY DENSITY (ISRM Suggested Methods) Mg/m
3 2.71

BOREHOLE BH01

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/m

3 2.59

DRY DENSITY (ISRM Suggested Methods) Mg/m
3 2.58

SUMMARY OF UNCONFINED COMPRESSIVE STRENGTH

Tested in accordance with ASTM D7012 - 14

CAUSEWAY GEOTECH LIMITED 
NORTH IRISH SEA ARRAY (NISA)

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



BOREHOLE BH01

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/m

3 2.77

DRY DENSITY (ISRM Suggested Methods) Mg/m
3 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/m

3

DRY DENSITY (ISRM Suggested Methods) Mg/m
3

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

3

DRY DENSITY (ISRM Suggested Methods) Mg/m
3

SUMMARY OF UNCONFINED COMPRESSIVE STRENGTH

Tested in accordance with ASTM D7012 - 14

CAUSEWAY GEOTECH LIMITED 
NORTH IRISH SEA ARRAY (NISA)

Issue No. 01 Page 4 of 7 Certificate No. 22/524 - 05



BOREHOLE BH02

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/m

3 2.72

DRY DENSITY (ISRM Suggested Methods) Mg/m
3 2.71

BOREHOLE BH02

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/m

3 2.75

DRY DENSITY (ISRM Suggested Methods) Mg/m
3 2.74

BOREHOLE BH02

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/m

3 2.71

DRY DENSITY (ISRM Suggested Methods) Mg/m
3 2.70

SUMMARY OF UNCONFINED COMPRESSIVE STRENGTH

Tested in accordance with ASTM D7012 - 14

CAUSEWAY GEOTECH LIMITED 
NORTH IRISH SEA ARRAY (NISA)

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



BOREHOLE BH02

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/m

3 2.84

DRY DENSITY (ISRM Suggested Methods) Mg/m
3 2.84

BOREHOLE BH02

SAMPLE C14

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

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/m

3 2.77

DRY DENSITY (ISRM Suggested Methods) Mg/m
3 2.77

BOREHOLE BH02

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

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/m

3 2.75

DRY DENSITY (ISRM Suggested Methods) Mg/m
3 2.75

Explosive

SUMMARY OF UNCONFINED COMPRESSIVE STRENGTH

Tested in accordance with ASTM D7012 - 14

CAUSEWAY GEOTECH LIMITED 
NORTH IRISH SEA ARRAY (NISA)

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



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/m

3 2.69

DRY DENSITY (ISRM Suggested Methods) Mg/m
3 2.68

BOREHOLE BH09

SAMPLE C11

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/m

3 2.71

DRY DENSITY (ISRM Suggested Methods) Mg/m
3 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/m

3

DRY DENSITY (ISRM Suggested Methods) Mg/m
3

SUMMARY OF UNCONFINED COMPRESSIVE STRENGTH

Tested in accordance with ASTM D7012 - 14

CAUSEWAY GEOTECH LIMITED 
NORTH IRISH SEA ARRAY (NISA)

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



 

 

SOIL AND ROCK SAMPLE ANALYSIS  
LABORATORY TEST REPORT 

24 March 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 04/03/2022 and 24/03/2022. 

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 

 

 



 

 

 

 
Project Name: North Irish Sea Array 

Report Reference: 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 

measured/Range of 

measurement 

Standard 

specifications 

No. of results 

included in 

the report 

SOIL Moisture Content of Soil BS 1377-2: 1990: Cl 3.2 3 

SOIL Liquid and Plastic Limits of soil-1 

point cone penetrometer method 

BS 1377-2: 1990: Cl 4.4, 

5.3 & 5.4 

1 

SOIL Particle size distribution - wet 

sieving 

BS 1377-2: 1990: Cl 9.2 2 

SOIL Particle size distribution -

sedimentation hydrometer method 

BS 1377-2: 1990: Cl 9.5 1 

 



Project No. Project Name

w Passing LL PL PI Particle

bulk dry 425µm density

% % % % % Mg/m3

3 0.20 1.20 B 24.0

5 2.00 3.00 B 12.0 49 23 -1pt 16 7

7 4.30 5.00 B 20.0

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

Key Date Printed Approved By

Density test Liquid Limit Particle density

Linear measurement unless : 4pt cone unless : sp - small pyknometer

wd - water displacement cas - Casagrande method gj - gas jar

wi -  immersion in water 1pt - single point test

Summary of Classification Test Results

21-1619 North Irish Sea Array

Hole No.

Sample

 Soil Description

Density
Casagrande 

ClassificationRef Top Base Type
Mg/m3

BH08
Greyish brown sandy slightly 

gravelly silty CLAY.

BH08
Greyish brown sandy slightly 

gravelly silty CLAY.
  CL

BH08
Greyish brown slightly gravelly 

silty fine to coarse SAND.

1

24/03/2022

Stephen.Watson
110122

LAB 01R Version 4



3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. BH08

Site Name North Irish Sea Array Sample No. 5

Soil Description Greyish brown sandy slightly gravelly silty CLAY. Depth, m 2.00

Specimen Reference 6
Specimen 

Depth
2 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022022820

Sieving Sedimentation
Dry Mass of sample, g 507

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 28 Sample Proportions %  dry mass

90 100 0.05252 26 Cobbles 0.0

75 100 0.03736 24 Gravel 29.2

63 100 0.02657 22 Sand 42.3

50 100 0.01889 20 Silt 24.0

37.5 100 0.00987 16 Clay 4.5

28 100 0.00499 12

20 100 0.00291 8 Grading Analysis

14 94 0.00156 2 D100

10 89 D60 0.724

6.3 83 D30 0.0769

5 81 D10 0.00374

3.35 77 Uniformity Coefficient 190

2 71 Curvature Coefficient 2.2

1.18 66

0.6 58 Particle density (assumed)

0.425 53 2.65 Mg/m3

0.3 46

0.212 40

0.15 35

0.063 28

Approved
Sheet printed

24/03/2022 16:11
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. BH08

Site Name North Irish Sea Array Sample No. 7

Soil Description Greyish brown slightly gravelly silty fine to coarse SAND. Depth, m 4.30

Specimen Reference 4
Specimen 

Depth
4.3 m Sample Type B

Test Method BS1377:Part 2:1990, clause 9.2 KeyLAB ID Caus2022022821

Sieving Sedimentation
Dry Mass of sample, g 529

Particle Size mm % Passing Particle Size mm % Passing

125 100 Sample Proportions %  dry mass

90 100 Cobbles 0.0

75 100 Gravel 7.8

63 100 Sand 80.4

50 100

37.5 100 Fines <0.063mm 12.0

28 100

20 100 Grading Analysis

14 98 D100

10 96 D60 0.426

6.3 95 D30 0.291

5 95 D10

3.35 94 Uniformity Coefficient

2 92 Curvature Coefficient

1.18 91

0.6 86

0.425 60

0.3 31

0.212 20

0.15 15

0.063 12

Approved
Sheet printed

24/03/2022 16:11
Stephen.Watson
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SOIL AND ROCK SAMPLE ANALYSIS 
LABORATORY TEST REPORT 

28 April 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 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. 

Stephen Watson  

Laboratory Manager 

Signed for and on behalf of Causeway Geotech Ltd 

1



 

 

 

 
Project Name: North Irish Sea Array 

Report Reference: 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 

measured/Range of 

measurement 

Standard 

specifications 

No. of results 

included in 

the report 

SOIL Moisture Content of Soil BS 1377-2: 1990: Cl 3.2 14 

SOIL Liquid and Plastic Limits of soil-4 

point cone penetrometer method 

BS 1377-2: 1990: Cl 4.4, 

5.3 & 5.4 

8 

SOIL Particle size distribution - wet 

sieving 

BS 1377-2: 1990: Cl 9.2 8 

SOIL Particle size distribution -

sedimentation hydrometer method 

BS 1377-2: 1990: Cl 9.5 8 

SOIL Moisture Condition Value at natural 

moisture content 

BS 1377-4: 1990: Cl 5.4 5 

SOIL Moisture Condition Value / Moisture 

Content Relationship 

BS 1377-4: 1990: Cl 5.5 2 

SOIL Dry density/moisture content 

relationship (2.5 kg rammer) 

BS 1377-4: 1990: Cl 3.3 

& 3.4 

2 

 
 

 

 

 

 

 

2



 

 

 

 

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 

measured/Range of 

measurement 

Standard 

specifications 

No. of results 

included in 

the report 

SOIL – subcontracted to Pro 

Soils Limited (UKAS 4043) 

Thermal Resistivity  5 

SOIL – Subcontracted to 

Eurofins Chemtest Ltd (UKAS 

2183) 

BRE Test - Suite B  5 

 
 

3



Project No. Project Name

w Passing LL PL PI Particle

bulk dry 425µm density

% % % % % Mg/m3

3 1.00 B 18.0 74 41 25 16

4 2.50 B 11.0 70 33 18 15

3 1.00 B 37.0

4 1.60 B 20.0 83 29 16 13

5 2.70 B 14.0

3 0.80 B 24.0

4 1.50 B 25.0 80 38 20 18

5 2.60 B 8.5 67 38 20 18

3 0.80 B 18.0 85 41 24 17

4 1.50 B 15.0

5 2.80 B 11.0

3 0.50 B 16.0 79 29 16 13

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

Key Date Printed Approved By

Density test Liquid Limit Particle density

Linear measurement unless : 4pt cone unless : sp - small pyknometer

wd - water displacement cas - Casagrande method gj - gas jar

wi -  immersion in water 1pt - single point test

Summary of Classification Test Results

21-1619 North Irish Sea Array

Hole No.

Sample

 Soil Description

Density
Casagrande 

ClassificationRef Top Base Type
Mg/m3

TP16
Brown sandy slightly gravelly silty 

CLAY.
  CI

TP16
Brown sandy slightly gravelly silty 

CLAY.
  CL

TP17
Brown sandy slightly gravelly silty 

CLAY.

TP17
Brown sandy slightly gravelly silty 

CLAY.
  CL

TP17
Brown sandy slightly gravelly silty 

CLAY.

TP18
Brown sandy slightly gravelly silty 

CLAY.

TP18
Brown sandy slightly gravelly silty 

CLAY.
  CI

TP18
Brown sandy slightly gravelly silty 

CLAY.
  CI

TP22
Brown sandy slightly gravelly silty 

CLAY.
  CI

TP22
Brown sandy slightly gravelly silty 

CLAY.

TP22
Brown sandy slightly gravelly silty 

CLAY.

TP23
Brown sandy slightly gravelly silty 

CLAY.
  CL

1

13/04/2022

Stephen.Watson
110122

LAB 01R Version 5
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Project No. Project Name

w Passing LL PL PI Particle

bulk dry 425µm density

% % % % % Mg/m3

4 1.50 B 11.0

5 2.20 B 12.0 70 33 19 14

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

Key Date Printed Approved By

Density test Liquid Limit Particle density

Linear measurement unless : 4pt cone unless : sp - small pyknometer

wd - water displacement cas - Casagrande method gj - gas jar

wi -  immersion in water 1pt - single point test

Summary of Classification Test Results

21-1619 North Irish Sea Array

Hole No.

Sample

 Soil Description

Density
Casagrande 

ClassificationRef Top Base Type
Mg/m3

TP23
Brown sandy slightly gravelly silty 

CLAY.

TP23
Brown sandy slightly gravelly silty 

CLAY.
  CL

1

13/04/2022

Stephen.Watson
210122

LAB 01R Version 5

5



3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP16

Site Name North Irish Sea Array Sample No. 3

Soil Description Brown sandy slightly gravelly silty CLAY. Depth, m 1.00

Specimen Reference 7
Specimen 

Depth
1 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022031519

Sieving Sedimentation
Dry Mass of sample, g 526

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 48 Sample Proportions %  dry mass

90 100 0.05188 42 Cobbles 0.0

75 100 0.03690 39 Gravel 25.6

63 100 0.02639 34 Sand 26.7

50 100 0.01887 28 Silt 46.6

37.5 100 0.00990 20 Clay 1.1

28 100 0.00506 8

20 100 0.00295 3 Grading Analysis

14 98 0.00156 0 D100

10 95 D60 0.248

6.3 90 D30 0.0212

5 87 D10 0.00556

3.35 82 Uniformity Coefficient 45

2 74 Curvature Coefficient 0.33

1.18 71

0.6 66 Particle density (assumed)

0.425 64 2.65 Mg/m3

0.3 62

0.212 59

0.15 55

0.063 48

Approved
Sheet printed

13/04/2022 10:52
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP16

Site Name North Irish Sea Array Sample No. 4

Soil Description Brown sandy slightly gravelly silty CLAY. Depth, m 2.50

Specimen Reference 7
Specimen 

Depth
2.5 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022031520

Sieving Sedimentation
Dry Mass of sample, g 502

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 50 Sample Proportions %  dry mass

90 100 0.05188 44 Cobbles 0.0

75 100 0.03690 41 Gravel 20.9

63 100 0.02639 35 Sand 29.2

50 100 0.01887 29 Silt 47.6

37.5 100 0.00990 21 Clay 2.3

28 100 0.00503 12

20 100 0.00293 6 Grading Analysis

14 96 0.00156 0 D100

10 93 D60 0.2

6.3 90 D30 0.0196

5 88 D10 0.00429

3.35 85 Uniformity Coefficient 47

2 79 Curvature Coefficient 0.45

1.18 75

0.6 70 Particle density (assumed)

0.425 67 2.65 Mg/m3

0.3 64

0.212 61

0.15 57

0.063 50

Approved
Sheet printed

13/04/2022 10:52
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP17

Site Name North Irish Sea Array Sample No. 4

Soil Description Brown sandy slightly gravelly silty CLAY. Depth, m 1.60

Specimen Reference 6
Specimen 

Depth
1.6 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022031522

Sieving Sedimentation
Dry Mass of sample, g 540

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 56 Sample Proportions %  dry mass

90 100 0.05218 49 Cobbles 0.0

75 100 0.03711 46 Gravel 10.5

63 100 0.02654 39 Sand 33.1

50 100 0.01897 32 Silt 55.0

37.5 100 0.00996 21 Clay 1.4

28 100 0.00506 11

20 100 0.00295 4 Grading Analysis

14 100 0.00156 0 D100

10 99 D60 0.083

6.3 97 D30 0.0171

5 95 D10 0.00485

3.35 93 Uniformity Coefficient 17

2 90 Curvature Coefficient 0.73

1.18 86

0.6 83 Particle density (assumed)

0.425 80 2.65 Mg/m3

0.3 77

0.212 73

0.15 68

0.063 56

Approved
Sheet printed

13/04/2022 10:52
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP18

Site Name North Irish Sea Array Sample No. 4

Soil Description Brown sandy slightly gravelly silty CLAY. Depth, m 1.50

Specimen Reference 6
Specimen 

Depth
1.5 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022031525

Sieving Sedimentation
Dry Mass of sample, g 502

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 51 Sample Proportions %  dry mass

90 100 0.05248 44 Cobbles 0.0

75 100 0.03753 37 Gravel 13.0

63 100 0.02669 34 Sand 36.5

50 100 0.01897 30 Silt 47.9

37.5 100 0.00996 20 Clay 2.6

28 100 0.00503 13

20 100 0.00293 7 Grading Analysis

14 99 0.00156 0 D100

10 97 D60 0.122

6.3 94 D30 0.0186

5 93 D10 0.00381

3.35 90 Uniformity Coefficient 32

2 87 Curvature Coefficient 0.74

1.18 84

0.6 80 Particle density (assumed)

0.425 77 2.65 Mg/m3

0.3 74

0.212 69

0.15 63

0.063 51

Approved
Sheet printed

13/04/2022 10:52
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP18

Site Name North Irish Sea Array Sample No. 5

Soil Description Brown sandy slightly gravelly silty CLAY. Depth, m 2.60

Specimen Reference 6
Specimen 

Depth
2.6 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022031526

Sieving Sedimentation
Dry Mass of sample, g 505

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 41 Sample Proportions %  dry mass

90 100 0.05248 36 Cobbles 0.0

75 100 0.03753 30 Gravel 26.8

63 100 0.02683 25 Sand 32.2

50 100 0.01908 22 Silt 38.8

37.5 100 0.00996 16 Clay 2.2

28 100 0.00503 11

20 100 0.00293 5 Grading Analysis

14 94 0.00156 0 D100

10 91 D60 0.384

6.3 86 D30 0.0372

5 84 D10 0.00458

3.35 80 Uniformity Coefficient 84

2 73 Curvature Coefficient 0.79

1.18 69

0.6 64 Particle density (assumed)

0.425 61 2.65 Mg/m3

0.3 58

0.212 54

0.15 49

0.063 41

Approved
Sheet printed

13/04/2022 10:52
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP22

Site Name North Irish Sea Array Sample No. 3

Soil Description Brown sandy slightly gravelly silty CLAY. Depth, m 0.80

Specimen Reference 6
Specimen 

Depth
0.8 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022031527

Sieving Sedimentation
Dry Mass of sample, g 366

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 53 Sample Proportions %  dry mass

90 100 0.05188 46 Cobbles 0.0

75 100 0.03711 40 Gravel 12.5

63 100 0.02639 37 Sand 35.0

50 100 0.01887 31 Silt 50.1

37.5 100 0.00996 19 Clay 2.4

28 100 0.00503 12

20 100 0.00293 6 Grading Analysis

14 100 0.00156 0 D100

10 98 D60 0.116

6.3 96 D30 0.018

5 95 D10 0.0041

3.35 93 Uniformity Coefficient 28

2 88 Curvature Coefficient 0.69

1.18 84

0.6 80 Particle density (assumed)

0.425 77 2.65 Mg/m3

0.3 73

0.212 69

0.15 63

0.063 53

Approved
Sheet printed

13/04/2022 10:53
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP23

Site Name North Irish Sea Array Sample No. 3

Soil Description Brown sandy slightly gravelly silty CLAY. Depth, m 0.50

Specimen Reference 7
Specimen 

Depth
0.5 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022031530

Sieving Sedimentation
Dry Mass of sample, g 331

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06199 57 Sample Proportions %  dry mass

90 100 0.04677 54 Cobbles 0.0

75 100 0.03355 50 Gravel 15.4

63 100 0.02405 47 Sand 27.6

50 100 0.01735 41 Silt 48.9

37.5 100 0.00942 28 Clay 8.1

28 100 0.00482 21

20 100 0.00286 12 Grading Analysis

14 100 0.00154 5 D100

10 98 D60 0.0875

6.3 94 D30 0.0105

5 92 D10 0.00237

3.35 89 Uniformity Coefficient 37

2 85 Curvature Coefficient 0.53

1.18 82

0.6 77 Particle density (assumed)

0.425 74 2.65 Mg/m3

0.3 72

0.212 68

0.15 65

0.063 57

Approved
Sheet printed

13/04/2022 10:53
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP23

Site Name North Irish Sea Array Sample No. 5

Soil Description Brown sandy slightly gravelly silty CLAY. Depth, m 2.20

Specimen Reference 6
Specimen 

Depth
2.2 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022031532

Sieving Sedimentation
Dry Mass of sample, g 505

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 36 Sample Proportions %  dry mass

90 100 0.05188 30 Cobbles 0.0

75 100 0.03711 26 Gravel 32.9

63 100 0.02654 22 Sand 31.2

50 100 0.01897 18 Silt 35.1

37.5 100 0.00990 14 Clay 0.8

28 100 0.00503 8

20 100 0.00295 2 Grading Analysis

14 90 0.00156 0 D100

10 88 D60 0.804

6.3 82 D30 0.052

5 78 D10 0.00633

3.35 74 Uniformity Coefficient 130

2 67 Curvature Coefficient 0.53

1.18 63

0.6 58 Particle density (assumed)

0.425 55 2.65 Mg/m3

0.3 52

0.212 48

0.15 43

0.063 36

Approved
Sheet printed

13/04/2022 10:53
Stephen.Watson

÷
÷

ø

ö

ç
ç

è

æ

1
m

m

SILT

Fine Medium Coarse

SAND

Fine Medium Coarse

GRAVEL

Fine Medium Coarse
CLAY COBBLES BOULDERS

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100 1000

P
e
rc

e
n
ta

g
e
 P

a
s
s
in

g
  
%

Particle Size    mm

10122LAB 05R - Version 5

13



m

Dry Density / Moisture Content Relationship

Light Compaction

Job Ref 21-1619

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

Preparation Material used was natural

Mould Type One Litre

Samples Used  Single sample tested

Material Retained on 37.5 mm Sieve % 0

14

Material Retained on 20.0 mm Sieve % 1

Particle Density - Assumed Mg/m³ 2.65

Approved

Remarks

Fig

Stephen.Watson

Maximum Dry Density Mg/m³ 1.83

Optimum Moisture Content %
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m

Dry Density / Moisture Content Relationship

Light Compaction

Job Ref 21-1619

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 Sample Type B

Test Method BS1377:Part 4:1990, clause 3.3, 2.5kg rammer Keylab ID Caus2022031528

Preparation Material used was natural

Mould Type One Litre

Samples Used  Single sample tested

Material Retained on 37.5 mm Sieve % 0

12

Material Retained on 20.0 mm Sieve % 3

Particle Density - Assumed Mg/m³ 2.65

Approved

Remarks

Fig

Stephen.Watson

Maximum Dry Density Mg/m³ 1.86

Optimum Moisture Content %
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Project No. Project Name

% %

4 2.50 B 0 11 12.8 Best fit line

3 1.00 B 1 39 11.3 Best fit line

3 0.80 B 0 23 4.7 Best fit line

5 2.80 B 0 10 13.2 Best fit line

4 1.50 B 4 11 3.1 Best fit line

Key Date Printed Approved By

Moisture Condition Value at Natural Moisture Content

Summary of Results

21-1619 North Irish Sea Array

Hole No.

Sample

 Soil Description

Retained on 

20mm sieve

Moisture 

Content

<20mm

Moisture 

Condition 

Value

Method

of

Interpretation Remarks

Ref Top Base Type

TP16
Brown sandy slightly gravelly silty 

CLAY.

TP17
Brown sandy slightly gravelly silty 

CLAY.

TP18
Brown sandy slightly gravelly silty 

CLAY.

TP22
Brown sandy slightly gravelly silty 

CLAY.

TP23
Brown sandy slightly gravelly silty 

CLAY.

Table

Test performed in accordance with BS1377:Part4:1990, clause 5.4 unless 

annotated otherwise

13/04/2022

Stephen.Watson

10122

LAB 10R - Version 6
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Sample preparation Amount of material larger than 20mm sieve removed %

Natural Moisture Content of sample %

Initial Moisture Content of test sample below 20mm %

General remarks

Table of results

MCV Test Number

Moisture Content,  %

Moisture Condition Value

MCV report

Effective / Valid data point

Specimen remarks

TP16

3

Soil Description Brown sandy slightly gravelly silty CLAY. Depth 1

Moisture Condition Value / Moisture Content

Relationship

Job Ref 21-1619

Borehole/Pit No.

8
Specimen 

Depth
1 m Sample Type

Site Name North Irish Sea Array Sample No.

B

Specimen 

Description
Brown sandy slightly gravelly silty CLAY. KeyLAB ID Caus2022031519

Test Method BS1377:Part4:1990:clause 5.5 Date started

Specimen 

Reference

8

15.4

16.9

Separate specimens tested

1 2 3 4

17 16 14 20

8.9 11.3 14.6 4.9

8.9 11.3 14.6 4.9

YES YES YES YES

Approved

Stephen.Watson
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Sample preparation Amount of material larger than 20mm sieve removed %

Natural Moisture Content of sample %

Initial Moisture Content of test sample below 20mm %

General remarks

Table of results

MCV Test Number

Moisture Content,  %

Moisture Condition Value

MCV report

Effective / Valid data point

Specimen remarks

TP23

3

Soil Description Brown sandy slightly gravelly silty CLAY. Depth 0.5

Moisture Condition Value / Moisture Content

Relationship

Job Ref 21-1619

Borehole/Pit No.

8
Specimen 

Depth
0.5 m Sample Type

Site Name North Irish Sea Array Sample No.

B

Specimen 

Description
Brown sandy slightly gravelly silty CLAY. KeyLAB ID Caus2022031530

Test Method BS1377:Part4:1990:clause 5.5 Date started

Specimen 

Reference

2

14.2

11.4

Separate specimens tested

1 2 3 4

15 14 17 15

11.4 13.0 4.6 9.3

11.4 13 4.6 9.3

YES YES YES YES

Approved

Stephen.Watson
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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

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 

LABORATORY 
REPORT 

4043 

Contract Number: PSL22/2353 

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 
* Denotes test not included in laboratory scope of accreditation
$ Denotes test carried out by approved contractor



   
Hole Sample Sample Top Base

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.

Contract No:
PSL22/2353
Client Ref:

4043 21-1619

SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Description of Sample

North Irish Sea Array



PSL002       Issue 2 Nov 15 Page          of          .

   Moisture Bulk Dry Thermal Thermal
Hole Sample Sample Top Base Content Density Density Conductivity Resistivity

Number Number Type Depth Depth % Mg/m3 Mg/m3

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
Client Ref:

21-1619

North Irish Sea Array

SUMMARY OF THERMAL PROPERTY TESTS

Remarks

In accordance with ASTM-D5334



Eurofins Chemtest Ltd

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.com

Report No.: 22-12438-1

Initial Date of Issue: 11-Apr-2022

Client Causeway Geotech Ltd

Client Address: 8 Drumahiskey Road


Balnamore


Ballymoney


County Antrim


BT53 7QL

Contact(s): Carin Cornwall


Colm Hurley


Darren O'Mahony


Gabriella Horan


Joe Gervin


John Cameron


Lucy Newland


Martin Gardiner


Matthew Gilbert


Neil Haggan


Paul Dunlop


Sean Ross


Stephen Franey


Stephen Watson


Stuart Abraham


Thomas McAllister

Project 21-1619 North Irish Sea Array

Quotation No.: Date Received: 01-Apr-2022

Order No.: Date Instructed: 01-Apr-2022

No. of Samples: 5

Turnaround (Wkdays): 7 Results Due: 11-Apr-2022

Date Approved: 11-Apr-2022

Approved By:

Details: Stuart Henderson, Technical 

Manager


Final Report
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Eurofins Chemtest Ltd

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.com

Page 2 of 5



Results - Soil

Client: Causeway Geotech Ltd 22-12438 22-12438 22-12438 22-12438 22-12438

Quotation No.: 1403834 1403835 1403836 1403837 1403838

Order No.: 3 5 4 5 4

TP16 TP17 TP18 TP22 TP23

SOIL SOIL SOIL SOIL SOIL

1.0 2.7 1.5 2.8 1.5

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 0.010 < 0.010 0.010 0.048 0.18 0.012

Total Sulphur U 2175 % 0.010 0.024 0.069 0.032 0.23 0.069

Sulphate (Acid Soluble) U 2430 % 0.010 0.038 0.016 0.017 0.032 0.030

Project: 21-1619 North Irish Sea Array

Top Depth (m):

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample Ref.:

Sample Type:

Date Sampled:

Sample Location:

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
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SOIL AND ROCK SAMPLE ANALYSIS 
LABORATORY TEST REPORT 

28 April 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 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. 

Stephen Watson  

Laboratory Manager 

Signed for and on behalf of Causeway Geotech Ltd 

1



 

 

 

 
Project Name: North Irish Sea Array 

Report Reference: 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 

measured/Range of 

measurement 

Standard 

specifications 

No. of results 

included in 

the report 

SOIL Moisture Content of Soil BS 1377-2: 1990: Cl 3.2 8 

SOIL Liquid and Plastic Limits of soil-4 

point cone penetrometer method 

BS 1377-2: 1990: Cl 4.4, 

5.3 & 5.4 

6 

SOIL Particle size distribution - wet 

sieving 

BS 1377-2: 1990: Cl 9.2 5 

SOIL Particle size distribution -

sedimentation hydrometer method 

BS 1377-2: 1990: Cl 9.5 4 

SOIL Moisture Condition Value at natural 

moisture content 

BS 1377-4: 1990: Cl 5.4 3 

SOIL Moisture Condition Value / Moisture 

Content Relationship 

BS 1377-4: 1990: Cl 5.5 1 

SOIL Dry density/moisture content 

relationship (2.5 kg rammer) 

BS 1377-4: 1990: Cl 3.3 

& 3.4 

1 

 
 

 

 

 

 

 

2



 

 

 

 

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 

measured/Range of 

measurement 

Standard 

specifications 

No. of results 

included in 

the report 

SOIL – subcontracted to Pro 

Soils Limited (UKAS 4043) 

Thermal Resistivity  2 

SOIL – Subcontracted to 

Eurofins Chemtest Ltd (UKAS 

2183) 

BRE Test - Suite B  3 

 
 

3



Project No. Project Name

w Passing LL PL PI Particle

bulk dry 425µm density

% % % % % Mg/m3

3 1.00 B 21.0 93 37 16 21

4 2.00 B 8.8 39 37 16 21

5 3.00 B 10.0

3 1.00 B 20.0 63 31 20 11

4 2.00 B 13.0 62 31 19 12

3 1.00 B 25.0 82 27 18 9

4 2.00 B 8.8

5 2.80 B 21.0 88 27 14 13

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

Key Date Printed Approved By

Density test Liquid Limit Particle density

Linear measurement unless : 4pt cone unless : sp - small pyknometer

wd - water displacement cas - Casagrande method gj - gas jar

wi -  immersion in water 1pt - single point test

Summary of Classification Test Results

21-1619 North Irish Sea Array

Hole No.

Sample

 Soil Description

Density
Casagrande 

ClassificationRef Top Base Type
Mg/m3

TP19
Dark grey sandy slightly gravelly 

silty CLAY.
  CI

TP19
Dark grey slightly gravelly clayey 

fine to coarse SAND.
  CI

TP19
Dark grey slightly gravelly clayey 

fine to coarse SAND.

TP24
Brownish grey sandy slightly 

gravelly silty CLAY.
  CL

TP24
Brownish grey sandy slightly 

gravelly silty CLAY.
  CL

TP25
Brownish grey sandy slightly 

gravelly silty CLAY.
  CL

TP25
Brown slightly gravelly clayey fine 

to coarse SAND.

TP25
Dark brown sandy slightly gravelly 

silty CLAY.
  CL

1

04/12/2022 00:00

Stephen.Watson
110122

LAB 01R Version 5

4



3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP19

Site Name North Irish Sea Array Sample No. 3

Soil Description Dark grey sandy slightly gravelly silty CLAY. Depth, m 1.00

Specimen Reference 7
Specimen 

Depth
1 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022031533

Sieving Sedimentation
Dry Mass of sample, g 504

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06134 83 Sample Proportions %  dry mass

90 100 0.04596 80 Cobbles 0.0

75 100 0.03275 78 Gravel 6.3

63 100 0.02350 73 Sand 10.9

50 100 0.01698 66 Silt 51.2

37.5 100 0.00907 54 Clay 31.6

28 100 0.00462 46

20 100 0.00274 37 Grading Analysis

14 99 0.00147 27 D100

10 99 D60 0.0126

6.3 97 D30 0.00181

5 97 D10

3.35 96 Uniformity Coefficient

2 94 Curvature Coefficient

1.18 92

0.6 91 Particle density (assumed)

0.425 90 2.65 Mg/m3

0.3 89

0.212 88

0.15 86

0.063 83

Approved
Sheet printed

12/04/2022 10:11
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP19

Site Name North Irish Sea Array Sample No. 4

Soil Description Dark grey slightly gravelly clayey fine to coarse SAND. Depth, m 2.00

Specimen Reference 6
Specimen 

Depth
2 m Sample Type B

Test Method BS1377:Part 2:1990, clause 9.2 KeyLAB ID Caus2022031534

Sieving Sedimentation
Dry Mass of sample, g 502

Particle Size mm % Passing Particle Size mm % Passing

125 100 Sample Proportions %  dry mass

90 100 Cobbles 0.0

75 100 Gravel 45.7

63 100 Sand 41.6

50 100

37.5 100 Fines <0.063mm 13.0

28 100

20 100 Grading Analysis

14 97 D100

10 88 D60 2.66

6.3 78 D30 0.377

5 73 D10

3.35 65 Uniformity Coefficient

2 54 Curvature Coefficient

1.18 47

0.6 36

0.425 32

0.3 27

0.212 23

0.15 19

0.063 13

Approved
Sheet printed

12/04/2022 10:11
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP24

Site Name North Irish Sea Array Sample No. 3

Soil Description Brownish grey sandy slightly gravelly silty CLAY. Depth, m 1.00

Specimen Reference 8
Specimen 

Depth
1 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022031536

Sieving Sedimentation
Dry Mass of sample, g 509

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 31 Sample Proportions %  dry mass

90 100 0.05096 29 Cobbles 0.0

75 100 0.03648 26 Gravel 37.3

63 100 0.02595 24 Sand 32.0

50 100 0.01857 21 Silt 25.5

37.5 100 0.00976 16 Clay 5.2

28 100 0.00496 11

20 100 0.00289 8 Grading Analysis

14 94 0.00155 3 D100

10 91 D60 1.48

6.3 84 D30 0.0574

5 80 D10 0.00399

3.35 73 Uniformity Coefficient 370

2 63 Curvature Coefficient 0.56

1.18 58

0.6 52 Particle density (assumed)

0.425 48 2.65 Mg/m3

0.3 43

0.212 40

0.15 36

0.063 31

Approved
Sheet printed

12/04/2022 10:11
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP25

Site Name North Irish Sea Array Sample No. 3

Soil Description Brownish grey sandy slightly gravelly silty CLAY. Depth, m 1.00

Specimen Reference 8
Specimen 

Depth
1 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022031538

Sieving Sedimentation
Dry Mass of sample, g 508

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 36 Sample Proportions %  dry mass

90 100 0.05252 31 Cobbles 0.0

75 100 0.03736 28 Gravel 14.3

63 100 0.02672 24 Sand 50.1

50 100 0.01900 21 Silt 31.3

37.5 100 0.00992 17 Clay 4.3

28 100 0.00501 12

20 100 0.00293 7 Grading Analysis

14 100 0.00156 2 D100

10 98 D60 0.219

6.3 95 D30 0.0465

5 93 D10 0.00406

3.35 90 Uniformity Coefficient 54

2 86 Curvature Coefficient 2.4

1.18 82

0.6 77 Particle density (assumed)

0.425 73 2.65 Mg/m3

0.3 68

0.212 59

0.15 49

0.063 36

Approved
Sheet printed

12/04/2022 10:12
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP25

Site Name North Irish Sea Array Sample No. 5

Soil Description Dark brown sandy slightly gravelly silty CLAY. Depth, m 2.80

Specimen Reference 6
Specimen 

Depth
2.8 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022031540

Sieving Sedimentation
Dry Mass of sample, g 509

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 77 Sample Proportions %  dry mass

90 100 0.04837 72 Cobbles 0.0

75 100 0.03444 69 Gravel 6.8

63 100 0.02468 64 Sand 16.2

50 100 0.01757 61 Silt 50.9

37.5 100 0.00931 50 Clay 26.1

28 100 0.00477 40

20 100 0.00280 32 Grading Analysis

14 98 0.00151 21 D100

10 97 D60 0.0165

6.3 96 D30 0.00251

5 96 D10

3.35 95 Uniformity Coefficient

2 93 Curvature Coefficient

1.18 92

0.6 92 Particle density (assumed)

0.425 91 2.65 Mg/m3

0.3 90

0.212 89

0.15 87

0.063 77

Approved
Sheet printed

12/04/2022 10:12
Stephen.Watson
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m

Dry Density / Moisture Content Relationship

Light Compaction

Job Ref 21-1619

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 Sample Type B

Test Method BS1377:Part 4:1990, clause 3.3, 2.5kg rammer Keylab ID Caus2022031538

Preparation Material used was  air dried

Mould Type One Litre

Samples Used  Single sample tested

Material Retained on 37.5 mm Sieve % 0

13

Material Retained on 20.0 mm Sieve % 0

Particle Density - Assumed Mg/m³ 2.45

Approved

Remarks

Fig

Stephen.Watson

Maximum Dry Density Mg/m³ 1.79

Optimum Moisture Content %
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Project No. Project Name

% %

3 1.00 B 66 21 7.3 Best fit line

3 1.00 B 32 19 3.2 Best fit line

3 1.00 B 0 27 too wet Best fit line

Key Date Printed Approved By

Moisture Condition Value at Natural Moisture Content

Summary of Results

21-1619 North Irish Sea Array

Hole No.

Sample

 Soil Description

Retained on 

20mm sieve

Moisture 

Content

<20mm

Moisture 

Condition 

Value

Method

of

Interpretation Remarks

Ref Top Base Type

TP19
Dark grey sandy slightly gravelly silty 

CLAY.

TP24
Brownish grey sandy slightly gravelly 

silty CLAY.

TP25
Brownish grey sandy slightly gravelly 

silty CLAY.

Table

Test performed in accordance with BS1377:Part4:1990, clause 5.4 unless 

annotated otherwise

04/12/2022 00:00

Stephen.Watson

10122

LAB 10R - Version 6
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Sample preparation Amount of material larger than 20mm sieve removed %

Natural Moisture Content of sample %

Initial Moisture Content of test sample below 20mm %

General remarks

Table of results

MCV Test Number

Moisture Content,  %

Moisture Condition Value

MCV report

Effective / Valid data point

Specimen remarks

TP24

3

Soil Description Brownish grey sandy slightly gravelly silty CLAY. Depth 1

Moisture Condition Value / Moisture Content

Relationship

Job Ref 21-1619

Borehole/Pit No.

10
Specimen 

Depth
1 m Sample Type

Site Name North Irish Sea Array Sample No.

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

Specimen 

Reference

32

12.1

18.9

Separate specimens tested

1 2 3 4

19 16 10 14

3.2 7.2 14.0 9.1

3.2 7.2 14 9.1

YES YES YES YES

Approved

Stephen.Watson

0

5

10

15

20

25

0 2 4 6 8 10 12 14 16 18 20

M
o

is
tu

re
 C

o
n

te
n

t 
 %

Moisture Condition Value

valid points invalid points extended regression linear regression

10122LAB 11R - Version 6

12



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

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 

LABORATORY 
REPORT 

4043 

Contract Number: PSL22/2279 

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 
* Denotes test not included in laboratory scope of accreditation
$ Denotes test carried out by approved contractor



   
Hole Sample Sample Top Base

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.

Contract No:
PSL22/2279
Client Ref:

4043 21-1619

SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Description of Sample

North Irish Sea Array



PSL002       Issue 2 Nov 15 Page          of          .

   Moisture Bulk Dry Thermal Thermal
Hole Sample Sample Top Base Content Density Density Conductivity Resistivity

Number Number Type Depth Depth % Mg/m3 Mg/m3

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

SUMMARY OF THERMAL PROPERTY TESTS

Remarks

In accordance with ASTM-D5334

Contract No:
PSL22/2279
Client Ref:

21-1619

North Irish Sea Array



Eurofins Chemtest Ltd

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.com

Report No.: 22-11183-1

Initial Date of Issue: 31-Mar-2022

Client Causeway Geotech Ltd

Client Address: 8 Drumahiskey Road


Balnamore


Ballymoney


County Antrim


BT53 7QL

Contact(s): Carin Cornwall


Colm Hurley


Darren O'Mahony


Gabriella Horan


Joe Gervin


John Cameron


Lucy Newland


Martin Gardiner


Matthew Gilbert


Neil Haggan


Paul Dunlop


Sean Ross


Stephen Franey


Stephen Watson


Stuart Abraham


Thomas McAllister

Project 21-1618 North Irish Sea Array

Quotation No.: Date Received: 24-Mar-2022

Order No.: Date Instructed: 24-Mar-2022

No. of Samples: 3

Turnaround (Wkdays): 7 Results Due: 01-Apr-2022

Date Approved: 31-Mar-2022

Approved By:

Details: Stuart Henderson, Technical 

Manager


Final Report

Page 1 of 5



Eurofins Chemtest Ltd

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.com

Page 2 of 5



Results - Soil

Client: Causeway Geotech Ltd 22-11183 22-11183 22-11183

Quotation No.: 1398048 1398049 1398050

Order No.: 4 4 4

TP19 TP24 TP25

SOIL SOIL SOIL

2.0 2.0 2.0

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 0.010 0.16 0.013 0.16

Sulphate (Total) U 2430 % 0.010 0.60 0.055 0.94

Sulphate (Acid Soluble) U 2430 % 0.010 0.036 < 0.010 0.022

Project: 21-1618 North Irish Sea Array

Top Depth (m):

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample Ref.:

Sample Type:

Date Sampled:

Sample Location:

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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LABORATORY RESTRICTION REPORT

Type

16 April 2022

For electronic reporting a form of 

electronic signature or printed name is 

acceptable

Project Reference

Project Name

TR reference / 3

Position

Hole

Number

Sample

Number Reason for Restriction

Insufficient material CANCEL

21-1619

North Irish Sea Array

From

21-1619

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

form to the laboratory.

To

Position

Colm Hurley

Project Manager

Stephen Watson

Laboratory Manager

3TP24 1 B

Test

TypeDepth 

(m)

Required Action

Thermal 

Resistivity

Laboratory Signature

Stephen Watson

Project Manager Signature

Colm Hurley

Date Date

IMSF57 Version 2

Password Access Controlled

Page 1 of 1
UNCONTROLLED COPY WHEN PRINTED Printed on: 28/04/2022  



SOIL AND ROCK SAMPLE ANALYSIS 
LABORATORY TEST REPORT 

28 April 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 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. 

Stephen Watson  

Laboratory Manager 

Signed for and on behalf of Causeway Geotech Ltd 

1



Project Name: North Irish Sea Array 

Report Reference: 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 

measured/Range of 

measurement 

Standard 

specifications 

No. of results 

included in 

the report 

SOIL Moisture Content of Soil BS 1377-2: 1990: Cl 3.2 15 

SOIL Liquid and Plastic Limits of soil-4 

point cone penetrometer method 

BS 1377-2: 1990: Cl 4.4, 

5.3 & 5.4 

11 

SOIL Particle size distribution - wet 

sieving 

BS 1377-2: 1990: Cl 9.2 11 

SOIL Particle size distribution -

sedimentation hydrometer method 

BS 1377-2: 1990: Cl 9.5 11 

SOIL Dry density/moisture content 

relationship (2.5 kg rammer) 

BS 1377-4: 1990: Cl 3.3 

& 3.4 

1 

SOIL Moisture Condition Value at natural 

moisture content 

BS 1377-4: 1990: Cl 5.4 5 

SOIL Undrained shear strength – triaxial 

compression without measurement 

of pore pressure (loads from 0.12 to 

24 kN) 

BS 1377-7: 1990: Cl 8 2 

2



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 

measured/Range of 

measurement 

Standard 

specifications 

No. of results 

included in 

the report 

SOIL – subcontracted to Pro 

Soils Limited (UKAS 4043) 

Thermal Resistivity 6 

3



Project No. Project Name

w Passing LL PL PI Particle

bulk dry 425µm density

% % % % % Mg/m3

2 0.80 1.00 B 23.0 83 42 21 21

3 1.80 2.00 B 14.0

4 2.80 3.00 B 13.0

5 3.80 4.00 B 13.0 65 30 16 14

14 5.00 5.45 U 13.0

10 5.50 D 11.0 60 25 14 11

12 7.50 D 22.0

3 1.00 B 17.0 92 45 22 23

3 1.00 B 14.0 67 30 19 11

4 1.00 B 16.0 65 30 19 11

6 2.00 B 14.0 67 40 16 24

4 1.20 B 23.0 98 41 22 19

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

Key Date Printed Approved By

Density test Liquid Limit Particle density

Linear measurement unless : 4pt cone unless : sp - small pyknometer

wd - water displacement cas - Casagrande method gj - gas jar

wi -  immersion in water 1pt - single point test

Summary of Classification Test Results

21-1619 North Irish Sea Array

Hole No.

Sample

 Soil Description

Density
Casagrande 

ClassificationRef Top Base Type
Mg/m3

BH03
Brown sandy slightly gravelly silty 

CLAY.
  CI

BH03
Brown sandy slightly gravelly silty 

CLAY.

BH03
Brown sandy slightly gravelly silty 

CLAY.

BH03
Brown sandy slightly gravelly silty 

CLAY.
  CL

BH03
Brown sandy slightly gravelly silty 

CLAY.

BH03
Brown sandy slightly gravelly silty 

CLAY.
  CL

BH03
Brown sandy slightly gravelly silty 

CLAY.

TP01
Greyish brown sandy slightly 

gravelly silty CLAY.
  CI

TP02
Greyish brown sandy slightly 

gravelly silty CLAY.
  CL

TP07
Greyish brown sandy slightly 

gravelly silty CLAY.
  CL

TP07
Greyish brown sandy slightly 

gravelly silty CLAY.
  CI

TP09 Greyish brown silty CLAY.   CI

1

04/11/2022 00:00

Stephen.Watson
110122

LAB 01R Version 5
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Project No. Project Name

w Passing LL PL PI Particle

bulk dry 425µm density

% % % % % Mg/m3

3 1.00 B 32.0 89 53 26 27

4 1.20 B 37.0 93 40 22 18

3 1.00 B 58.0 96 53 35 18

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

Key Date Printed Approved By

Density test Liquid Limit Particle density

Linear measurement unless : 4pt cone unless : sp - small pyknometer

wd - water displacement cas - Casagrande method gj - gas jar

wi -  immersion in water 1pt - single point test

Summary of Classification Test Results

21-1619 North Irish Sea Array

Hole No.

Sample

 Soil Description

Density
Casagrande 

ClassificationRef Top Base Type
Mg/m3

TP20
Greyish brown sandy slightly 

gravelly silty CLAY.
  CH

TP20
Greyish brown clayey fine to 

coarse SAND.
  CI

TP21

Greyish brown sandy slightly 

gravelly clayey SILT with 

occasional shell fragments.

  MH

1

04/11/2022 00:00

Stephen.Watson
210122

LAB 01R Version 5

5



3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. BH03

Site Name North Irish Sea Array Sample No. 2

Soil Description Brown sandy slightly gravelly silty CLAY. Depth, m 0.80

Specimen Reference 6
Specimen 

Depth
0.8 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022032121

Sieving Sedimentation
Dry Mass of sample, g 509

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06230 73 Sample Proportions %  dry mass

90 100 0.04701 69 Cobbles 0.0

75 100 0.03373 64 Gravel 11.1

63 100 0.02418 60 Sand 15.6

50 100 0.01734 56 Silt 59.7

37.5 100 0.00919 47 Clay 13.6

28 100 0.00471 38

20 100 0.00285 20 Grading Analysis

14 97 0.00154 9 D100

10 96 D60 0.0242

6.3 94 D30 0.00378

5 93 D10 0.00164

3.35 92 Uniformity Coefficient 15

2 89 Curvature Coefficient 0.36

1.18 87

0.6 84 Particle density (assumed)

0.425 83 2.65 Mg/m3

0.3 81

0.212 79

0.15 77

0.063 73

Approved
Sheet printed

11/04/2022 16:03
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. BH03

Site Name North Irish Sea Array Sample No. 5

Soil Description Brown sandy slightly gravelly silty CLAY. Depth, m 3.80

Specimen Reference 6
Specimen 

Depth
3.8 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022032125

Sieving Sedimentation
Dry Mass of sample, g 508

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 40 Sample Proportions %  dry mass

90 100 0.04903 37 Cobbles 0.0

75 100 0.03513 34 Gravel 32.4

63 100 0.02517 31 Sand 27.5

50 100 0.01802 28 Silt 30.1

37.5 100 0.00942 25 Clay 10.0

28 100 0.00485 18

20 100 0.00285 13 Grading Analysis

14 95 0.00153 7 D100

10 88 D60 0.702

6.3 82 D30 0.022

5 79 D10 0.002

3.35 75 Uniformity Coefficient 350

2 68 Curvature Coefficient 0.34

1.18 64

0.6 59 Particle density (assumed)

0.425 57 2.65 Mg/m3

0.3 54

0.212 50

0.15 47

0.063 40

Approved
Sheet printed

11/04/2022 16:03
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. BH03

Site Name North Irish Sea Array Sample No. 10

Soil Description Brown sandy slightly gravelly silty CLAY. Depth, m 5.50

Specimen Reference 6
Specimen 

Depth
5.5 m Sample Type D

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022032127

Sieving Sedimentation
Dry Mass of sample, g 501

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 42 Sample Proportions %  dry mass

90 100 0.05033 38 Cobbles 0.0

75 100 0.03604 34 Gravel 26.4

63 100 0.02580 31 Sand 32.2

50 100 0.01846 27 Silt 29.3

37.5 100 0.00965 23 Clay 12.1

28 100 0.00488 20

20 100 0.00285 16 Grading Analysis

14 96 0.00153 9 D100

10 93 D60 0.372

6.3 87 D30 0.0242

5 85 D10 0.00167

3.35 81 Uniformity Coefficient 220

2 74 Curvature Coefficient 0.95

1.18 70

0.6 64 Particle density (assumed)

0.425 61 2.65 Mg/m3

0.3 58

0.212 54

0.15 50

0.063 42

Approved
Sheet printed

11/04/2022 16:03
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP01

Site Name North Irish Sea Array Sample No. 3

Soil Description Greyish brown sandy slightly gravelly silty CLAY. Depth, m 1.00

Specimen Reference 7
Specimen 

Depth
1 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022032129

Sieving Sedimentation
Dry Mass of sample, g 501

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 71 Sample Proportions %  dry mass

90 100 0.04837 66 Cobbles 0.0

75 100 0.03467 61 Gravel 12.1

63 100 0.02501 54 Sand 16.6

50 100 0.01802 47 Silt 54.8

37.5 100 0.00948 39 Clay 16.5

28 100 0.00482 32

20 100 0.00285 22 Grading Analysis

14 100 0.00153 12 D100

10 98 D60 0.0326

6.3 95 D30 0.00435

5 94 D10

3.35 92 Uniformity Coefficient

2 88 Curvature Coefficient

1.18 86

0.6 82 Particle density (assumed)

0.425 81 2.65 Mg/m3

0.3 79

0.212 77

0.15 75

0.063 71
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Sheet printed

11/04/2022 16:03
Stephen.Watson

÷
÷

ø

ö

ç
ç

è

æ

1
m

m

SILT

Fine Medium Coarse

SAND

Fine Medium Coarse

GRAVEL

Fine Medium Coarse
CLAY COBBLES BOULDERS

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100 1000

P
e
rc

e
n
ta

g
e
 P

a
s
s
in

g
  
%

Particle Size    mm

10122LAB 05R - Version 5

9



3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP02

Site Name North Irish Sea Array Sample No. 3

Soil Description Greyish brown sandy slightly gravelly silty CLAY. Depth, m 1.00

Specimen Reference 7
Specimen 

Depth
1 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022032131

Sieving Sedimentation
Dry Mass of sample, g 509

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 44 Sample Proportions %  dry mass

90 100 0.04969 41 Cobbles 0.0

75 100 0.03559 37 Gravel 26.7

63 100 0.02549 34 Sand 28.9

50 100 0.01824 30 Silt 32.5

37.5 100 0.00953 27 Clay 11.9

28 100 0.00482 23

20 100 0.00285 16 Grading Analysis

14 96 0.00153 9 D100

10 93 D60 0.335

6.3 88 D30 0.0176

5 84 D10 0.00169

3.35 80 Uniformity Coefficient 200

2 73 Curvature Coefficient 0.55

1.18 70

0.6 65 Particle density (assumed)

0.425 62 2.65 Mg/m3

0.3 59

0.212 56

0.15 52

0.063 44
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Sheet printed
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP07

Site Name North Irish Sea Array Sample No. 4

Soil Description Greyish brown sandy slightly gravelly silty CLAY. Depth, m 1.00

Specimen Reference 7
Specimen 

Depth
1 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022032133

Sieving Sedimentation
Dry Mass of sample, g 508

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 42 Sample Proportions %  dry mass

90 100 0.05000 38 Cobbles 0.0

75 100 0.03581 34 Gravel 28.2

63 100 0.02564 31 Sand 30.4

50 100 0.01835 27 Silt 29.2

37.5 100 0.00959 23 Clay 12.2

28 100 0.00485 20

20 100 0.00283 16 Grading Analysis

14 98 0.00152 9 D100

10 92 D60 0.504

6.3 87 D30 0.0241

5 84 D10 0.00166

3.35 80 Uniformity Coefficient 300

2 72 Curvature Coefficient 0.7

1.18 67

0.6 61 Particle density (assumed)

0.425 59 2.65 Mg/m3

0.3 56

0.212 53

0.15 49

0.063 42
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Sheet printed
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP07

Site Name North Irish Sea Array Sample No. 6

Soil Description Greyish brown sandy slightly gravelly silty CLAY. Depth, m 2.00

Specimen Reference 6
Specimen 

Depth
2 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022032135

Sieving Sedimentation
Dry Mass of sample, g 507

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 42 Sample Proportions %  dry mass

90 100 0.05000 39 Cobbles 0.0

75 100 0.03581 35 Gravel 25.6

63 100 0.02564 31 Sand 32.2

50 100 0.01835 28 Silt 29.8

37.5 100 0.00959 24 Clay 12.4

28 100 0.00485 20

20 100 0.00283 17 Grading Analysis

14 96 0.00152 9 D100

10 94 D60 0.281

6.3 88 D30 0.023

5 85 D10 0.00163

3.35 81 Uniformity Coefficient 170

2 74 Curvature Coefficient 1.2

1.18 71

0.6 66 Particle density (assumed)

0.425 64 2.65 Mg/m3

0.3 61

0.212 57

0.15 52

0.063 42
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Sheet printed

11/04/2022 16:03
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP09

Site Name North Irish Sea Array Sample No. 4

Soil Description Greyish brown silty CLAY. Depth, m 1.20

Specimen Reference 7
Specimen 

Depth
1.2 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022032137

Sieving Sedimentation
Dry Mass of sample, g 508

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 98 Sample Proportions %  dry mass

90 100 0.04115 94 Cobbles 0.0

75 100 0.02965 90 Gravel 0.9

63 100 0.02135 86 Sand 1.5

50 100 0.01562 78 Silt 62.3

37.5 100 0.00833 70 Clay 35.3

28 100 0.00435 58

20 100 0.00265 42 Grading Analysis

14 100 0.00146 28 D100

10 100 D60 0.00492

6.3 100 D30 0.0016

5 100 D10

3.35 100 Uniformity Coefficient

2 99 Curvature Coefficient

1.18 99

0.6 99 Particle density (assumed)

0.425 98 2.65 Mg/m3

0.3 98

0.212 98

0.15 98

0.063 98
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP20

Site Name North Irish Sea Array Sample No. 3

Soil Description Greyish brown sandy slightly gravelly silty CLAY. Depth, m 1.00

Specimen Reference 6
Specimen 

Depth
1 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022032138

Sieving Sedimentation
Dry Mass of sample, g 503

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06275 74 Sample Proportions %  dry mass

90 100 0.04735 69 Cobbles 0.0

75 100 0.03396 64 Gravel 4.3

63 100 0.02435 59 Sand 22.1

50 100 0.01745 55 Silt 47.7

37.5 100 0.00925 45 Clay 25.9

28 100 0.00468 40

20 100 0.00277 31 Grading Analysis

0.00149 21 D100

10 100 D60 0.0253

6.3 100 D30 0.00261

5 99 D10

3.35 98 Uniformity Coefficient

2 96 Curvature Coefficient

1.18 94

0.6 91 Particle density (assumed)

0.425 89 2.65 Mg/m3

0.3 87

0.212 85

0.15 82

0.063 74
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP20

Site Name North Irish Sea Array Sample No. 4

Soil Description Greyish brown clayey fine to coarse SAND. Depth, m 1.20

Specimen Reference 6
Specimen 

Depth
1.2 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022032139

Sieving Sedimentation
Dry Mass of sample, g 508

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06275 44 Sample Proportions %  dry mass

90 100 0.04735 41 Cobbles 0.0

75 100 0.03396 38 Gravel 3.4

63 100 0.02435 36 Sand 52.4

50 100 0.01745 33 Silt 28.7

37.5 100 0.00925 27 Clay 15.5

28 100 0.00468 24

20 100 0.00277 19 Grading Analysis

14 100 0.00149 13 D100

10 100 D60 0.186

6.3 99 D30 0.0128

5 99 D10

3.35 98 Uniformity Coefficient

2 97 Curvature Coefficient

1.18 93

0.6 83 Particle density (assumed)

0.425 77 2.65 Mg/m3

0.3 70

0.212 63

0.15 55

0.063 44
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. TP21

Site Name North Irish Sea Array Sample No. 3

Soil Description
Greyish brown sandy slightly gravelly clayey SILT with occasional shell 

fragments.
Depth, m 1.00

Specimen Reference 7
Specimen 

Depth
1 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022032140

Sieving Sedimentation
Dry Mass of sample, g 502

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 48 Sample Proportions %  dry mass

90 100 0.04836 46 Cobbles 0.0

75 100 0.03443 44 Gravel 14.5

63 100 0.02468 40 Sand 38.0

50 100 0.01779 35 Silt 32.0

37.5 100 0.00936 30 Clay 15.5

28 100 0.00474 26

20 100 0.00280 19 Grading Analysis

14 99 0.00151 12 D100

10 98 D60 0.224

6.3 95 D30 0.00947

5 92 D10

3.35 89 Uniformity Coefficient

2 86 Curvature Coefficient

1.18 80

0.6 71 Particle density (assumed)

0.425 67 2.65 Mg/m3

0.3 63

0.212 59

0.15 55

0.063 48
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Project No. Project Name

% %

3 1.00 B 0 20 13.0 Best fit line

3 1.00 B 12 96 8.8 Best fit line

4 1.00 B 14 16 8.7 Best fit line

4 1.20 B 0 23 13.9 Best fit line

3 1.00 B 4 69 7.8 Best fit line

Key Date Printed Approved By

Moisture Condition Value at Natural Moisture Content

Summary of Results

21-1619 North Irish Sea Array

Hole No.

Sample

 Soil Description

Retained on 

20mm sieve

Moisture 

Content

<20mm

Moisture 

Condition 

Value

Method

of

Interpretation Remarks

Ref Top Base Type

TP01
Greyish brown sandy slightly gravelly 

silty CLAY.

TP02
Greyish brown sandy slightly gravelly 

silty CLAY.

TP07
Greyish brown sandy slightly gravelly 

silty CLAY.

TP09
Greyish brown sandy slightly gravelly 

silty CLAY.

TP21
Greyish brown slightly sandy silty 

CLAY with occasional shell fragments.

Table

Test performed in accordance with BS1377:Part4:1990, clause 5.4 unless 

annotated otherwise

04/11/2022 00:00

Stephen.Watson

10122

LAB 10R - Version 6
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m

Dry Density / Moisture Content Relationship

Light Compaction

Job Ref 21-1619

Borehole / Pit No TP09

Site Name North Irish Sea Array Sample No 3

Soil Description Greyish brown silty CLAY. Depth 1.00 m

Specimen Ref. 2 Specimen Depth Sample Type B

Test Method BS1377:Part 4:1990, clause 3.3, 2.5kg rammer Keylab ID Caus2022032136

Preparation Material used was natural

Mould Type One Litre

Samples Used  Single sample tested

Material Retained on 37.5 mm Sieve % 0

22

Material Retained on 20.0 mm Sieve % 0

Particle Density - Assumed Mg/m³ 2.55

Approved

Remarks

Fig

Stephen.Watson

Maximum Dry Density Mg/m³ 1.58

Optimum Moisture Content %
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Test Number

Length mm

Diameter mm

Bulk Density Mg/m3

Moisture Content %

Dry Density Mg/m3

Rate of Strain %/min

Cell Pressure kPa

At failure Axial Strain %

Deviator Stress,  ( σ1 - σ3 )f kPa

Undrained Shear Strength, cu kPa  ½( σ1 - σ3 )f

Mode of Failure

Remarks Approved Printed

LAB 15R - Version 5

Borehole/Pit No. BH03

13

Soil Description Brown sandy slightly gravelly silty CLAY. Depth 2.00

Unconsolidated Undrained Triaxial 

Compression Test without measurement 

of pore pressure - single specimen

Job Ref 21-1619

2
Specimen 

Depth
2.05 m Sample Type

Site Name North Irish Sea Array Sample No.

U

Specimen 

Description
Stiff brown sandy slightly gravelly silty CLAY. KeyLAB ID Caus2022032123

Specimen 

Reference

Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 30/03/2022

1

210.1

104.3

Stephen.Watson 11/04/2022 16:04
1

2.21

12

1.97

4.0

50

18.0

1

190

95

Compound

Deviator stress corrected 

for area change and 

membrane effects

Mohr circles and their 

interpretation is not covered 

by BS1377.

This is provided for 

information only.
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Test Number

Length mm

Diameter mm

Bulk Density Mg/m3

Moisture Content %

Dry Density Mg/m3

Rate of Strain %/min

Cell Pressure kPa

At failure Axial Strain %

Deviator Stress,  ( σ1 - σ3 )f kPa

Undrained Shear Strength, cu kPa  ½( σ1 - σ3 )f

Mode of Failure

Remarks Approved Printed

LAB 15R - Version 5

Borehole/Pit No. BH03

14

Soil Description Brown sandy slightly gravelly silty CLAY. Depth 5.00

Unconsolidated Undrained Triaxial 

Compression Test without measurement 

of pore pressure - single specimen

Job Ref 21-1619

4
Specimen 

Depth
5.05 m Sample Type

Site Name North Irish Sea Array Sample No.

U

Specimen 

Description
Stiff brown sandy slightly gravelly silty CLAY. KeyLAB ID Caus2022032126

Specimen 

Reference

Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 30/03/2022

1

210.1

105.0

No failure defined.  Testing terminated at 20% 

axial strain.
Stephen.Watson 11/04/2022 16:04

1
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4.0
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88

Deviator stress corrected 

for area change and 

membrane effects

Mohr circles and their 

interpretation is not covered 

by BS1377.

This is provided for 

information only.
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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

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) 
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LABORATORY 
REPORT 

4043 

Contract Number: PSL22/2280 

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 
* Denotes test not included in laboratory scope of accreditation
$ Denotes test carried out by approved contractor



   
Hole Sample Sample Top Base

Number Number Type Depth Depth 
m m

TP01 4 B 1.20 Dark brown slightly gravelly sandy CLAY.
TP02 4 B 1.20 Brown gravelly sandy CLAY.
TP07 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.

Contract No:
PSL22/2280
Client Ref:

4043 21-1619

SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Description of Sample

North Irish Sea Array



PSL002       Issue 2 Nov 15 Page          of          .

   Moisture Bulk Dry Thermal Thermal
Hole Sample Sample Top Base Content Density Density Conductivity Resistivity

Number Number Type Depth Depth % Mg/m3 Mg/m3

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
TP07 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:
PSL22/2280
Client Ref:

21-1619

North Irish Sea Array

SUMMARY OF THERMAL PROPERTY TESTS

Remarks

In accordance with ASTM-D5334



SOIL AND ROCK SAMPLE ANALYSIS 
LABORATORY TEST REPORT 

20 April 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 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. 

Stephen Watson  

Laboratory Manager 

Signed for and on behalf of Causeway Geotech Ltd 

1



 

 

 

 
Project Name: North Irish Sea Array 

Report Reference: 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 

measured/Range of 

measurement 

Standard 

specifications 

No. of results 

included in 

the report 

SOIL Moisture Content of Soil BS 1377-2: 1990: Cl 3.2 14 

SOIL Liquid and Plastic Limits of soil-4 

point cone penetrometer method 

BS 1377-2: 1990: Cl 4.4, 

5.3 & 5.4 

8 

SOIL Particle size distribution - wet 

sieving 

BS 1377-2: 1990: Cl 9.2 6 

SOIL Particle size distribution -

sedimentation hydrometer method 

BS 1377-2: 1990: Cl 9.5 5 

SOIL Undrained shear strength – triaxial 

compression without measurement 

of pore pressure (loads from 0.12 to 

24 kN) 

BS 1377-7: 1990: Cl 8 2 

 
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 

measured/Range of 

measurement 

Standard 

specifications 

No. of results 

included in 

the report 

SOIL – Subcontracted to 

Eurofins Chemtest Ltd (UKAS 

2183) 

BRE Test - Suite B  2 
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Project No. Project Name

w Passing LL PL PI Particle

bulk dry 425µm density

% % % % % Mg/m3

3 0.30 0.50 B 22.0 81 30 18 12

5 1.80 2.00 B 14.0 77 25 15 10

10 3.00 D 8.0

6 3.80 4.00 B 11.0 58 25 14 11

7 4.80 5.00 B 12.0

8 5.80 6.00 B 6.2 53 24 13 11

4 0.80 1.00 B 16.0 69 33 18 15

5 1.80 2.00 B 14.0

6 2.80 3.00 B 14.0 70 28 16 12

7 3.80 4.00 B 16.0

8 4.80 5.00 B 15.0 70 27 14 13

9 5.80 6.00 B 15.0

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

Key Date Printed Approved By

Density test Liquid Limit Particle density

Linear measurement unless : 4pt cone unless : sp - small pyknometer

wd - water displacement cas - Casagrande method gj - gas jar

wi -  immersion in water 1pt - single point test

Summary of Classification Test Results

21-1619 North Irish Sea Array

Hole No.

Sample

 Soil Description

Density
Casagrande 

ClassificationRef Top Base Type
Mg/m3

BH09
Brown sandy slightly gravelly silty 

CLAY.
  CL

BH09
Brown sandy slightly gravelly silty 

CLAY.
  CL

BH09
Brown sandy slightly gravelly silty 

CLAY.

BH09 Brown sandy gravelly silty CLAY.   CL

BH09
Brown sandy slightly gravelly silty 

CLAY.

BH09
Brown sandy clayey subangular 

fine to coarse GRAVEL.
  CL

BH15
Brown sandy slightly gravelly silty 

CLAY.
  CL

BH15
Greyish brown sandy slightly 

gravelly silty CLAY.

BH15
Greyish brown sandy slightly 

gravelly silty CLAY.
  CL

BH15
Greyish brown sandy slightly 

gravelly silty CLAY.

BH15
Greyish brown sandy slightly 

gravelly silty CLAY.
  CL

BH15
Greyish brown sandy slightly 

gravelly silty CLAY.

1

20/04/2022

Stephen.Watson
110122

LAB 01R Version 5

3



Project No. Project Name

w Passing LL PL PI Particle

bulk dry 425µm density

% % % % % Mg/m3

18 6.00 6.45 U 14.0 65 28 14 14

16 8.00 D 15.0

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

Key Date Printed Approved By

Density test Liquid Limit Particle density

Linear measurement unless : 4pt cone unless : sp - small pyknometer

wd - water displacement cas - Casagrande method gj - gas jar

wi -  immersion in water 1pt - single point test

Summary of Classification Test Results

21-1619 North Irish Sea Array

Hole No.

Sample

 Soil Description

Density
Casagrande 

ClassificationRef Top Base Type
Mg/m3

BH15
Greyish brown sandy slightly 

gravelly silty CLAY.
  CL

BH15
Greyish brown sandy slightly 

gravelly silty CLAY.

1

20/04/2022

Stephen.Watson
210122

LAB 01R Version 5

4



3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. BH09

Site Name North Irish Sea Array Sample No. 3

Soil Description Brown sandy slightly gravelly silty CLAY. Depth, m 0.30

Specimen Reference 6
Specimen 

Depth
0.3 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022032920

Sieving Sedimentation
Dry Mass of sample, g 506

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 43 Sample Proportions %  dry mass

90 100 0.04969 39 Cobbles 0.0

75 100 0.03559 36 Gravel 15.3

63 100 0.02549 33 Sand 41.9

50 100 0.01824 29 Silt 38.4

37.5 100 0.00976 19 Clay 4.4

28 100 0.00499 12

20 100 0.00291 9 Grading Analysis

14 97 0.00156 2 D100

10 95 D60 0.161

6.3 91 D30 0.0199

5 90 D10 0.00365

3.35 87 Uniformity Coefficient 44

2 85 Curvature Coefficient 0.67

1.18 83

0.6 80 Particle density (assumed)

0.425 78 2.65 Mg/m3

0.3 75

0.212 68

0.15 58

0.063 43

Approved
Sheet printed

20/04/2022 08:33
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. BH09

Site Name North Irish Sea Array Sample No. 5

Soil Description Brown sandy slightly gravelly silty CLAY. Depth, m 1.80

Specimen Reference 6
Specimen 

Depth
1.8 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022032922

Sieving Sedimentation
Dry Mass of sample, g 505

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 46 Sample Proportions %  dry mass

90 100 0.05097 42 Cobbles 0.0

75 100 0.03649 38 Gravel 18.0

63 100 0.02611 33 Sand 35.6

50 100 0.01868 29 Silt 40.7

37.5 100 0.00976 24 Clay 5.7

28 100 0.00496 18

20 100 0.00291 11 Grading Analysis

14 96 0.00156 2 D100

10 93 D60 0.171

6.3 90 D30 0.0206

5 88 D10 0.0027

3.35 85 Uniformity Coefficient 63

2 82 Curvature Coefficient 0.92

1.18 79

0.6 75 Particle density (assumed)

0.425 73 2.65 Mg/m3

0.3 70

0.212 65

0.15 57

0.063 46

Approved
Sheet printed

20/04/2022 08:33
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. BH09

Site Name North Irish Sea Array Sample No. 6

Soil Description Brown sandy gravelly silty CLAY. Depth, m 3.80

Specimen Reference 6
Specimen 

Depth
3.8 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022032925

Sieving Sedimentation
Dry Mass of sample, g 3180

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 34 Sample Proportions %  dry mass

90 100 0.05222 30 Cobbles 0.0

75 100 0.03736 26 Gravel 33.1

63 100 0.02672 22 Sand 33.4

50 100 0.01911 18 Silt 31.2

37.5 96 0.00998 14 Clay 2.3

28 95 0.00504 10

20 92 0.00294 6 Grading Analysis

14 87 0.00157 0 D100

10 83 D60 0.747

6.3 77 D30 0.0533

5 75 D10 0.00517

3.35 71 Uniformity Coefficient 140

2 67 Curvature Coefficient 0.74

1.18 63

0.6 58 Particle density (assumed)

0.425 55 2.65 Mg/m3

0.3 52

0.212 47

0.15 42

0.063 34

Approved
Sheet printed

20/04/2022 08:33
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. BH09

Site Name North Irish Sea Array Sample No. 8

Soil Description Brown sandy clayey subangular fine to coarse GRAVEL. Depth, m 5.80

Specimen Reference 6
Specimen 

Depth
5.8 m Sample Type B

Test Method BS1377:Part 2:1990, clause 9.2 KeyLAB ID Caus2022032927

Sieving Sedimentation
Dry Mass of sample, g 11639

Particle Size mm % Passing Particle Size mm % Passing

125 100 Sample Proportions %  dry mass

90 70 Cobbles 30.1

75 70 Gravel 36.6

63 70 Sand 22.5

50 65

37.5 61 Fines <0.063mm 11.0

28 59

20 56 Grading Analysis

14 50 D100 125

10 47 D60 31.3

6.3 42 D30 1.05

5 41 D10

3.35 38 Uniformity Coefficient

2 33 Curvature Coefficient

1.18 31

0.6 27

0.425 25

0.3 22

0.212 19

0.15 16

0.063 11

Approved
Sheet printed

20/04/2022 08:33
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. BH15

Site Name North Irish Sea Array Sample No. 4

Soil Description Brown sandy slightly gravelly silty CLAY. Depth, m 0.80

Specimen Reference 6
Specimen 

Depth
0.8 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022032928

Sieving Sedimentation
Dry Mass of sample, g 504

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 44 Sample Proportions %  dry mass

90 100 0.05097 40 Cobbles 0.0

75 100 0.03649 35 Gravel 26.0

63 100 0.02611 31 Sand 30.3

50 100 0.01868 27 Silt 38.3

37.5 100 0.00976 23 Clay 5.4

28 100 0.00496 17

20 100 0.00291 10 Grading Analysis

14 95 0.00156 2 D100

10 90 D60 0.312

6.3 86 D30 0.0237

5 84 D10 0.00282

3.35 79 Uniformity Coefficient 110

2 74 Curvature Coefficient 0.64

1.18 70

0.6 65 Particle density (assumed)

0.425 63 2.65 Mg/m3

0.3 60

0.212 56

0.15 52

0.063 44

Approved
Sheet printed

20/04/2022 08:33
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. BH15

Site Name North Irish Sea Array Sample No. 18

Soil Description Greyish brown sandy slightly gravelly silty CLAY. Depth, m 6.00

Specimen Reference 7
Specimen 

Depth
6 m Sample Type U

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022032935

Sieving Sedimentation
Dry Mass of sample, g 503

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 39 Sample Proportions %  dry mass

90 100 0.05097 35 Cobbles 0.0

75 100 0.03649 31 Gravel 32.2

63 100 0.02611 28 Sand 29.0

50 100 0.01868 24 Silt 35.5

37.5 100 0.00976 20 Clay 3.3

28 100 0.00499 13

20 100 0.00294 6 Grading Analysis

14 94 0.00156 2 D100

10 86 D60 0.566

6.3 79 D30 0.0321

5 77 D10 0.00404

3.35 73 Uniformity Coefficient 140

2 68 Curvature Coefficient 0.45

1.18 65

0.6 60 Particle density (assumed)

0.425 58 2.65 Mg/m3

0.3 55

0.212 52

0.15 48

0.063 39

Approved
Sheet printed

20/04/2022 08:33
Stephen.Watson
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Test Number

Length mm

Diameter mm

Bulk Density Mg/m3

Moisture Content %

Dry Density Mg/m3

Rate of Strain %/min

Cell Pressure kPa

At failure Axial Strain %

Deviator Stress,  ( σ1 - σ3 )f kPa

Undrained Shear Strength, cu kPa  ½( σ1 - σ3 )f

Mode of Failure

Remarks Approved Printed

LAB 15R - Version 5

Borehole/Pit No. BH09

14

Soil Description Brown sandy slightly gravelly silty CLAY. Depth 2.00

Unconsolidated Undrained Triaxial 

Compression Test without measurement 

of pore pressure - single specimen

Job Ref 21-1619

2
Specimen 

Depth
2.05 m Sample Type

Site Name North Irish Sea Array Sample No.

U

Specimen 

Description
Firm to stiff brown sandy slightly gravelly silty CLAY. KeyLAB ID Caus2022032923

Specimen 

Reference

Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 13/04/2022

1

209.7

103.8

Stephen.Watson 20/04/2022 08:35
1

2.21

13

1.96

3.0

50

13.6

1

145

72

Brittle

Deviator stress corrected 

for area change and 

membrane effects

Mohr circles and their 

interpretation is not covered 

by BS1377.

This is provided for 

information only.
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Test Number

Length mm

Diameter mm

Bulk Density Mg/m3

Moisture Content %

Dry Density Mg/m3

Rate of Strain %/min

Cell Pressure kPa

At failure Axial Strain %

Deviator Stress,  ( σ1 - σ3 )f kPa

Undrained Shear Strength, cu kPa  ½( σ1 - σ3 )f

Mode of Failure

Remarks Approved Printed

LAB 15R - Version 5

Borehole/Pit No. BH15

18

Soil Description Greyish brown sandy slightly gravelly silty CLAY. Depth 6.00

Unconsolidated Undrained Triaxial 

Compression Test without measurement 

of pore pressure - single specimen

Job Ref 21-1619

8
Specimen 

Depth
6.05 m Sample Type

Site Name North Irish Sea Array Sample No.

U

Specimen 

Description
Stiff greyish brown sandy slightly gravelly silty CLAY. KeyLAB ID Caus2022032935

Specimen 

Reference

Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 13/04/2022

1

209.4

103.9

No failure defined.  Testing terminated at 20% 

axial strain.
Stephen.Watson 20/04/2022 08:35
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Results - Soil

Client: Causeway Geotech Ltd 22-12437 22-12437

Quotation No.: 1403832 1403833

Order No.: 6 17

BH09 BH15

SOIL SOIL

3.8 1.2

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 0.010 0.089 0.023

Sulphate (Total) U 2430 % 0.010 0.15 0.28

Sulphate (Acid Soluble) U 2430 % 0.010 0.11 0.013

Project: 21-1619 North Irish Sea Array

Top Depth (m):

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample Ref.:

Sample Type:

Date Sampled:

Sample Location:

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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SOIL AND ROCK SAMPLE ANALYSIS  
LABORATORY TEST REPORT 

16 September 

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 

 

 



 

 

 

 
Project Name: North Irish Sea Array 

Report Reference: 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 

measured/Range of 

measurement 

Standard 

specifications 

No. of results 

included in 

the report 

SOIL Moisture Content of Soil BS 1377-2: 1990: Cl 3.2 13 

SOIL Liquid and Plastic Limits of soil-4 

point cone penetrometer method 

BS 1377-2: 1990: Cl 4.4, 

5.3 & 5.4 

13 

SOIL Particle size distribution - wet 

sieving 

BS 1377-2: 1990: Cl 9.2 13 

SOIL Particle size distribution -

sedimentation hydrometer method 

BS 1377-2: 1990: Cl 9.5 5 

 
 
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 

measured/Range of 

measurement 

Standard 

specifications 

No. of results 

included in 

the report 

SOIL – subcontracted to Pro 

Soils Limited (UKAS 4043) 

Thermal Resistivity  0 

(7 x ongoing) 

 

 



Project No. Project Name

w Passing LL PL PI Particle

bulk dry 425µm density

% % % % % Mg/m3

4 1.00 B 12.0 65 33 19 14

3 0.50 B 9.5 35 36 22 14

5 1.30 B 17.0 79 36 19 17

4 1.00 B 11.0 66 33 17 16

3 0.50 B 8.0 37 25 16 9

4 1.00 B 8.9 50 36 22 14

3 0.50 B 6.2 41 27 17 10

4 1.00 B 10.0 37 32 22 10

5 1.00 B 12.0 64 35 18 17

3 0.50 B 7.1 33 27 19 8

5 1.20 B 7.5 44 26 19 7

3 0.50 B 4.0 31 33 21 12

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

Key Date Printed Approved By

Density test Liquid Limit Particle density

Linear measurement unless : 4pt cone unless : sp - small pyknometer

wd - water displacement cas - Casagrande method gj - gas jar

wi -  immersion in water 1pt - single point test

Summary of Classification Test Results

21-1619 North Irish Sea Array

Hole No.

Sample

Specimen Description

Density
Casagrande 

ClassificationRef Top Base Type
Mg/m3

ST02
Brownish grey sandy gravelly silty 

CLAY.
  CL

ST03

Brown slightly sandy slightly 

clayey subangular fine to coarse 

GRAVEL with cobbles.

  CI

ST03
Brown sandy slightly gravelly silty 

CLAY.
  CI

ST06 Brown sandy gravelly silty CLAY.   CL

ST23

Grey slightly sandy slightly silty 

subangular fine to coarse 

GRAVEL.

  CL

ST23

Grey slightly sandy slightly clayey 

subangular fine to coarse 

GRAVEL.

  CI

ST24

Grey slightly sandy slightly clayey 

subangular fine to coarse 

GRAVEL.

  CL

ST24

Grey slightly sandy slightly clayey 

subangular fine to coarse 

GRAVEL.

  CL

ST27
Brownish grey sandy slightly 

gravelly silty CLAY.
  CL/CI

ST29
Grey gravelly clayey fine to coarse 

SAND.
  CL

ST29

Grey slightly sandy slightly clayey 

subangular fine to coarse 

GRAVEL.

  CL

ST31
Grey gravelly slightly silty fine to 

coarse SAND.
  CL

1

16/09/2022

Stephen.Watson
110122

LAB 01R Version 6



Project No. Project Name

w Passing LL PL PI Particle

bulk dry 425µm density

% % % % % Mg/m3

5 1.20 B 11.0 76 26 14 12

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

Key Date Printed Approved By

Density test Liquid Limit Particle density

Linear measurement unless : 4pt cone unless : sp - small pyknometer

wd - water displacement cas - Casagrande method gj - gas jar

wi -  immersion in water 1pt - single point test

Summary of Classification Test Results

21-1619 North Irish Sea Array

Hole No.

Sample

Specimen Description

Density
Casagrande 

ClassificationRef Top Base Type
Mg/m3

ST31 Brown sandy gravelly silty CLAY.   CL

1

16/09/2022

Stephen.Watson
210122

LAB 01R Version 6



3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. ST02

Site Name North Irish Sea Array Sample No. 4

Specimen Description Brownish grey sandy gravelly silty CLAY.
Sample 

Depth (m)

Top 1.00

Base

Specimen Reference 6
Specimen 

Depth
1 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus202208240

Sieving Sedimentation
Dry Mass of sample, g 3176

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 38 Sample Proportions %  dry mass

90 100 0.05053 36 Cobbles 0.0

75 100 0.03618 32 Gravel 37.6

63 100 0.02574 31 Sand 24.7

50 100 0.01831 29 Silt 23.5

37.5 100 0.00957 25 Clay 14.2

28 91 0.00487 20

20 85 0.00284 16 Grading Analysis

14 78 0.00151 13 D100

10 76 D60 1.3

6.3 71 D30 0.0233

5 70 D10

3.35 67 Uniformity Coefficient

2 62 Curvature Coefficient

1.18 60

0.6 56 Particle density (assumed)

0.425 54 2.65 Mg/m3

0.3 51

0.212 48

0.15 45

0.063 38

Approved
Sheet printed

16/09/2022 14:22
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. ST03

Site Name North Irish Sea Array Sample No. 3

Specimen Description
Brown slightly sandy slightly clayey subangular fine to coarse GRAVEL with 

cobbles.

Sample 

Depth (m)

Top 0.50

Base

Specimen Reference 6
Specimen 

Depth
0.5 m Sample Type B

Test Method BS1377:Part 2:1990, clause 9.2 KeyLAB ID Caus202208241

Sieving Sedimentation
Dry Mass of sample, g 12701

Particle Size mm % Passing Particle Size mm % Passing

125 100 Sample Proportions %  dry mass

90 86 Cobbles 27.9

75 81 Gravel 63.0

63 72 Sand 4.8

50 60

37.5 51 Fines <0.063mm 4.0

28 41

20 30 Grading Analysis

14 20 D100 125

10 16 D60 50

6.3 13 D30 20.1

5 12 D10 2.85

3.35 10 Uniformity Coefficient 18

2 9 Curvature Coefficient 2.8

1.18 8

0.6 7

0.425 6

0.3 6

0.212 5

0.15 5

0.063 4

Approved
Sheet printed

16/09/2022 14:22
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. ST03

Site Name North Irish Sea Array Sample No. 5

Specimen Description Brown sandy slightly gravelly silty CLAY.
Sample 

Depth (m)

Top 1.30

Base

Specimen Reference 6
Specimen 

Depth
1.3 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus202208242

Sieving Sedimentation
Dry Mass of sample, g 545

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 52 Sample Proportions %  dry mass

90 100 0.05033 47 Cobbles 0.0

75 100 0.03582 45 Gravel 17.4

63 100 0.02549 43 Sand 30.6

50 100 0.01824 38 Silt 33.2

37.5 100 0.00953 34 Clay 18.8

28 100 0.00485 27

20 100 0.00283 23 Grading Analysis

14 99 0.00152 16 D100

10 96 D60 0.129

6.3 91 D30 0.00646

5 89 D10

3.35 87 Uniformity Coefficient

2 83 Curvature Coefficient

1.18 80

0.6 77 Particle density (assumed)

0.425 75 2.65 Mg/m3

0.3 72

0.212 67

0.15 62

0.063 52

Approved
Sheet printed

16/09/2022 14:22
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. ST06

Site Name North Irish Sea Array Sample No. 4

Specimen Description Brown sandy gravelly silty CLAY.
Sample 

Depth (m)

Top 1.00

Base

Specimen Reference 6
Specimen 

Depth
1 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus202208243

Sieving Sedimentation
Dry Mass of sample, g 9342

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 29 Sample Proportions %  dry mass

90 100 0.04837 27 Cobbles 6.7

75 100 0.03513 23 Gravel 37.7

63 93 0.02517 21 Sand 27.1

50 89 0.01791 20 Silt 18.8

37.5 87 0.00942 17 Clay 9.7

28 84 0.00480 14

20 76 0.00282 11 Grading Analysis

14 72 0.00150 9 D100

10 68 D60 4.04

6.3 63 D30 0.0749

5 62 D10 0.00217

3.35 59 Uniformity Coefficient 1900

2 56 Curvature Coefficient 0.64

1.18 53

0.6 49 Particle density (assumed)

0.425 47 2.65 Mg/m3

0.3 44

0.212 40

0.15 36

0.063 29

Approved
Sheet printed

16/09/2022 14:23
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. ST23

Site Name North Irish Sea Array Sample No. 3

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

Depth (m)

Top 0.50

Base

Specimen Reference 6
Specimen 

Depth
0.5 m Sample Type B

Test Method BS1377:Part 2:1990, clause 9.2 KeyLAB ID Caus202208244

Sieving Sedimentation
Dry Mass of sample, g 12033

Particle Size mm % Passing Particle Size mm % Passing

125 100 Sample Proportions %  dry mass

90 100 Cobbles 7.0

75 93 Gravel 74.1

63 93 Sand 9.7

50 82

37.5 68 Fines <0.063mm 9.0

28 57

20 48 Grading Analysis

14 37 D100

10 33 D60 30.6

6.3 27 D30 8.05

5 25 D10 0.0877

3.35 22 Uniformity Coefficient 350

2 19 Curvature Coefficient 24

1.18 17

0.6 15

0.425 14

0.3 13

0.212 12

0.15 11

0.063 9

Approved
Sheet printed

16/09/2022 14:23
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. ST23

Site Name North Irish Sea Array Sample No. 4

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

Depth (m)

Top 1.00

Base

Specimen Reference 6
Specimen 

Depth
1 m Sample Type B

Test Method BS1377:Part 2:1990, clause 9.2 KeyLAB ID Caus202208245

Sieving Sedimentation
Dry Mass of sample, g 14563

Particle Size mm % Passing Particle Size mm % Passing

125 100 Sample Proportions %  dry mass

90 92 Cobbles 22.5

75 92 Gravel 64.9

63 78 Sand 6.4

50 66

37.5 56 Fines <0.063mm 6.0

28 46

20 35 Grading Analysis

14 27 D100 125

10 22 D60 42.7

6.3 18 D30 16

5 17 D10 0.44

3.35 15 Uniformity Coefficient 97

2 13 Curvature Coefficient 14

1.18 12

0.6 11

0.425 10

0.3 9

0.212 9

0.15 8

0.063 6

Approved
Sheet printed

16/09/2022 14:23
Stephen.Watson
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. ST24

Site Name North Irish Sea Array Sample No. 3

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

Depth (m)

Top 0.50

Base

Specimen Reference 6
Specimen 

Depth
0.5 m Sample Type B

Test Method BS1377:Part 2:1990, clause 9.2 KeyLAB ID Caus202208246

Sieving Sedimentation
Dry Mass of sample, g 11052

Particle Size mm % Passing Particle Size mm % Passing

125 100 Sample Proportions %  dry mass

90 100 Cobbles 0.0

75 100 Gravel 83.4

63 100 Sand 9.3

50 100

37.5 95 Fines <0.063mm 7.0

28 85

20 73 Grading Analysis

14 48 D100

10 35 D60 16.5

6.3 24 D30 8.13

5 21 D10 0.16

3.35 18 Uniformity Coefficient 100

2 17 Curvature Coefficient 25

1.18 16

0.6 14

0.425 13

0.3 12

0.212 11

0.15 10

0.063 7

Approved
Sheet printed

16/09/2022 14:23
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. ST24

Site Name North Irish Sea Array Sample No. 4

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

Depth (m)

Top 1.00

Base

Specimen Reference 6
Specimen 

Depth
1 m Sample Type B

Test Method BS1377:Part 2:1990, clause 9.2 KeyLAB ID Caus202208247

Sieving Sedimentation
Dry Mass of sample, g 9399

Particle Size mm % Passing Particle Size mm % Passing

125 100 Sample Proportions %  dry mass

90 100 Cobbles 0.0

75 100 Gravel 71.6

63 100 Sand 14.6

50 97

37.5 88 Fines <0.063mm 14.0

28 76

20 59 Grading Analysis

14 52 D100

10 45 D60 20.3

6.3 39 D30 2.49

5 36 D10

3.35 32 Uniformity Coefficient

2 28 Curvature Coefficient

1.18 25

0.6 22

0.425 21

0.3 19

0.212 18

0.15 16

0.063 14

Approved
Sheet printed

16/09/2022 14:23
Stephen.Watson

÷
÷

ø

ö

ç
ç

è

æ

1
m

m

SILT

Fine Medium Coarse

SAND

Fine Medium Coarse

GRAVEL

Fine Medium Coarse
CLAY COBBLES BOULDERS

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100 1000

P
e
rc

e
n
ta

g
e
 P

a
s
s
in

g
  
%

Particle Size    mm

10122LAB 05R - Version 6



3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. ST27

Site Name North Irish Sea Array Sample No. 5

Specimen Description Brownish grey sandy slightly gravelly silty CLAY.
Sample 

Depth (m)

Top 1.00

Base

Specimen Reference 6
Specimen 

Depth
1 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022082412

Sieving Sedimentation
Dry Mass of sample, g 525

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06276 40 Sample Proportions %  dry mass

90 100 0.04701 39 Cobbles 0.0

75 100 0.03397 35 Gravel 26.7

63 100 0.02435 33 Sand 33.2

50 100 0.01734 31 Silt 24.6

37.5 100 0.00919 26 Clay 15.5

28 100 0.00471 21

20 100 0.00277 18 Grading Analysis

14 92 0.00148 14 D100

10 87 D60 0.321

6.3 82 D30 0.0148

5 79 D10

3.35 77 Uniformity Coefficient

2 73 Curvature Coefficient

1.18 71

0.6 66 Particle density (assumed)

0.425 63 2.65 Mg/m3

0.3 59

0.212 55

0.15 49

0.063 40

Approved
Sheet printed

16/09/2022 14:23
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. ST29

Site Name North Irish Sea Array Sample No. 3

Specimen Description Grey gravelly clayey fine to coarse SAND.
Sample 

Depth (m)

Top 0.50

Base

Specimen Reference 6
Specimen 

Depth
0.5 m Sample Type B

Test Method BS1377:Part 2:1990, clause 9.2 KeyLAB ID Caus202208248

Sieving Sedimentation
Dry Mass of sample, g 3359

Particle Size mm % Passing Particle Size mm % Passing

125 100 Sample Proportions %  dry mass

90 100 Cobbles 0.0

75 100 Gravel 58.6

63 100 Sand 26.8

50 100

37.5 100 Fines <0.063mm 15.0

28 86

20 79 Grading Analysis

14 72 D100

10 67 D60 6.76

6.3 59 D30 0.83

5 56 D10

3.35 51 Uniformity Coefficient

2 41 Curvature Coefficient

1.18 34

0.6 26

0.425 22

0.3 19

0.212 18

0.15 17

0.063 15

Approved
Sheet printed

16/09/2022 14:23
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. ST29

Site Name North Irish Sea Array Sample No. 5

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

Depth (m)

Top 1.20

Base

Specimen Reference 6
Specimen 

Depth
1.2 m Sample Type B

Test Method BS1377:Part 2:1990, clause 9.2 KeyLAB ID Caus202208249

Sieving Sedimentation
Dry Mass of sample, g 17445

Particle Size mm % Passing Particle Size mm % Passing

125 100 Sample Proportions %  dry mass

90 100 Cobbles 3.9

75 100 Gravel 62.5

63 96 Sand 21.5

50 93

37.5 88 Fines <0.063mm 12.0

28 77

20 63 Grading Analysis

14 54 D100

10 48 D60 17.6

6.3 42 D30 1.02

5 40 D10

3.35 36 Uniformity Coefficient

2 34 Curvature Coefficient

1.18 31

0.6 27

0.425 24

0.3 22

0.212 19

0.15 17

0.063 12

Approved
Sheet printed

16/09/2022 14:23
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. ST31

Site Name North Irish Sea Array Sample No. 3

Specimen Description Grey gravelly slightly silty fine to coarse SAND.
Sample 

Depth (m)

Top 0.50

Base

Specimen Reference 6
Specimen 

Depth
0.5 m Sample Type B

Test Method BS1377:Part 2:1990, clause 9.2 KeyLAB ID Caus2022082410

Sieving Sedimentation
Dry Mass of sample, g 13271

Particle Size mm % Passing Particle Size mm % Passing

125 100 Sample Proportions %  dry mass

90 100 Cobbles 0.0

75 100 Gravel 65.9

63 100 Sand 23.7

50 100

37.5 89 Fines <0.063mm 10.0

28 84

20 75 Grading Analysis

14 67 D100

10 62 D60 8.78

6.3 54 D30 1.47

5 50 D10

3.35 43 Uniformity Coefficient

2 34 Curvature Coefficient

1.18 27

0.6 20

0.425 17

0.3 15

0.212 13

0.15 12

0.063 10

Approved
Sheet printed

16/09/2022 14:23
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3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. ST31

Site Name North Irish Sea Array Sample No. 5

Specimen Description Brown sandy gravelly silty CLAY.
Sample 

Depth (m)

Top 1.20

Base

Specimen Reference 6
Specimen 

Depth
1.2 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus2022082411

Sieving Sedimentation
Dry Mass of sample, g 3312

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 53 Sample Proportions %  dry mass

90 100 0.04969 49 Cobbles 0.0

75 100 0.03604 40 Gravel 20.7

63 100 0.02580 36 Sand 26.4

50 100 0.01846 32 Silt 40.5

37.5 100 0.00976 23 Clay 12.4

28 95 0.00496 17

20 92 0.00288 15 Grading Analysis

14 90 0.00153 11 D100

10 89 D60 0.125

6.3 87 D30 0.0162

5 85 D10

3.35 83 Uniformity Coefficient

2 79 Curvature Coefficient

1.18 77

0.6 73 Particle density (assumed)

0.425 71 2.65 Mg/m3

0.3 68

0.212 65

0.15 62

0.063 53
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Sheet printed

16/09/2022 14:23
Stephen.Watson

÷
÷

ø

ö

ç
ç

è

æ

1
m

m

SILT

Fine Medium Coarse

SAND

Fine Medium Coarse

GRAVEL

Fine Medium Coarse
CLAY COBBLES BOULDERS

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100 1000

P
e
rc

e
n
ta

g
e
 P

a
s
s
in

g
  
%

Particle Size    mm

10122LAB 05R - Version 6



5 – 7 Hexthorpe Road, Hexthorpe, 
Doncaster DN4 0AR 
tel: +44 (0)844 815 6641 
fax: +44 (0)844 815 6642 
e-mail: rgunson@prosoils.co.uk                
            awatkins@prosoils.co.uk                                       
 
           

 

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) 
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 LABORATORY 
REPORT 

 
 

4043  
 
 
 
 
 

Contract Number: PSL22/5887 
 

Report Date:   26 September 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: 9/9/2022  
Date Commenced:  9/9/2022  
Date Completed:         26/9/2022 
 
Notes:  Opinions and Interpretations are outside the UKAS Accreditation 

* Denotes test not included in laboratory scope of accreditation 
$ Denotes test carried out by approved contractor 



   
Hole Sample Sample Top Base

Number Number Type Depth Depth 
m m

ST03 5 B 1.20 Brown slightly gravelly sandy CLAY.
ST06 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.

Contract No:
PSL22/5887
Client Ref:

4043 21-1619

SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Description of Sample

North Irish Sea Array



   Moisture Bulk Dry Thermal Thermal
Hole Sample Sample Top Base Content Density Density Conductivity Resistivity

Number Number Type Depth Depth % Mg/m3 Mg/m3

m m W/m K C.cm/W
ST03 5 B 1.20 17 2.08 1.78 2.145 46.6 As received 
ST06 5 B 1.20 13 2.11 1.87 2.675 37.4 25C Dried
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 As received 
ST29 5 B 1.20 10 2.20 2.00 3.739 26.7 25C Dried
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 As received 

25C Dried

As received 
25C Dried

As received 
25C Dried

As received 
25C Dried

Zero MC

Contract No:
PSL22/5887

Zero MC

Zero MC

Client Ref:
21-1619

Zero MC

North Irish Sea Array

SUMMARY OF THERMAL PROPERTY TESTS

Remarks

Zero MC

In accordance with ASTM-D5334

Zero MC

PSL002       Issue 2 Nov 15 Page          of          .



 

 

SOIL AND ROCK SAMPLE ANALYSIS  
LABORATORY TEST REPORT 

26 September 

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 

 

 



 

 

 

 
Project Name: North Irish Sea Array 

Report Reference: 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 

measured/Range of 

measurement 

Standard 

specifications 

No. of results 

included in 

the report 

SOIL Moisture Content of Soil BS 1377-2: 1990: Cl 3.2 2 

SOIL Liquid and Plastic Limits of soil-4 

point cone penetrometer method 

BS 1377-2: 1990: Cl 4.4, 

5.3 & 5.4 

2 

SOIL Particle size distribution - wet 

sieving 

BS 1377-2: 1990: Cl 9.2 2 

SOIL Particle size distribution -

sedimentation hydrometer method 

BS 1377-2: 1990: Cl 9.5 1 

 
 
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 

measured/Range of 

measurement 

Standard 

specifications 

No. of results 

included in 

the report 

SOIL – subcontracted to Pro 

Soils Limited (UKAS 4043) 

Thermal Resistivity  1 

 

 



Project No. Project Name

w Passing LL PL PI Particle

bulk dry 425µm density

% % % % % Mg/m3

1 0.70 B 7.5 63 35 18 17

3 1.40 B 10.0 49 25 16 9

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

Key Date Printed Approved By

Density test Liquid Limit Particle density

Linear measurement unless : 4pt cone unless : sp - small pyknometer

wd - water displacement cas - Casagrande method gj - gas jar

wi -  immersion in water 1pt - single point test

Summary of Classification Test Results

21-1619 North Irish Sea Array

Hole No.

Sample

Specimen Description

Density
Casagrande 

ClassificationRef Top Base Type
Mg/m3

SLT02

Brown slightly sandy clayey 

subangular fine to coarse 

GRAVEL.

  CL/CI

SLT02 Brown gravelly sandy CLAY.   CL

1

26/09/2022

Stephen.Watson
110122

LAB 01R Version 6



3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. SLT02

Site Name North Irish Sea Array Sample No. 1

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

Depth (m)

Top 0.70

Base

Specimen Reference 6
Specimen 

Depth
0.7 m Sample Type B

Test Method BS1377:Part 2:1990, clause 9.2 KeyLAB ID Caus20220908171

Sieving Sedimentation
Dry Mass of sample, g 13581

Particle Size mm % Passing Particle Size mm % Passing

125 100 Sample Proportions %  dry mass

90 100 Cobbles 28.3

75 87 Gravel 49.8

63 72 Sand 8.8

50 57

37.5 43 Fines <0.063mm 13.0

28 35

20 32 Grading Analysis

14 29 D100

10 27 D60 52.7

6.3 25 D30 15.5

5 25 D10

3.35 23 Uniformity Coefficient

2 22 Curvature Coefficient

1.18 21

0.6 19

0.425 19

0.3 18

0.212 17

0.15 16

0.063 13

Approved
Sheet printed

26/09/2022 16:41
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÷
÷

ø

ö

ç
ç

è

æ

1
m

m

SILT

Fine Medium Coarse

SAND

Fine Medium Coarse

GRAVEL

Fine Medium Coarse
CLAY COBBLES BOULDERS

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100 1000

P
e
rc

e
n
ta

g
e
 P

a
s
s
in

g
  
%

Particle Size    mm

10122LAB 05R - Version 6



3.45

mm

mm

mm

mm

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

PARTICLE SIZE DISTRIBUTION
Job Ref 21-1619

Borehole/Pit No. SLT02

Site Name North Irish Sea Array Sample No. 3

Specimen Description Brown gravelly sandy CLAY.
Sample 

Depth (m)

Top 1.40

Base

Specimen Reference 6
Specimen 

Depth
1.4 m Sample Type B

Test Method BS1377:Part 2:1990, clauses 9.2 and 9.5 KeyLAB ID Caus20220908172

Sieving Sedimentation
Dry Mass of sample, g 3122

Particle Size mm % Passing Particle Size mm % Passing

125 100 0.06300 17 Sample Proportions %  dry mass

90 100 0.04969 16 Cobbles 0.0

75 100 0.03604 13 Gravel 47.6

63 100 0.02580 12 Sand 35.1

50 100 0.01846 10 Silt 13.0

37.5 90 0.00965 9 Clay 4.3

28 80 0.00488 8

20 75 0.00286 6 Grading Analysis

14 70 0.00153 3 D100

10 65 D60 5.28

6.3 61 D30 0.176

5 60 D10 0.0154

3.35 57 Uniformity Coefficient 340

2 52 Curvature Coefficient 0.38

1.18 50

0.6 46 Particle density (assumed)

0.425 44 2.65 Mg/m3

0.3 40

0.212 34

0.15 27

0.063 17

Approved
Sheet printed

26/09/2022 16:41
Stephen.Watson
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5 – 7 Hexthorpe Road, Hexthorpe, 
Doncaster DN4 0AR 
tel: +44 (0)844 815 6641 
fax: +44 (0)844 815 6642 
e-mail: rgunson@prosoils.co.uk                
            awatkins@prosoils.co.uk                                       
 
           

 

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  

 
 

 LABORATORY 
REPORT 

 
 

4043  
 
 
 
 
 

Contract Number: PSL22/5888 
 

Report Date:   26 September 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: 9/9/2022  
Date Commenced:  9/9/2022  
Date Completed:         26/9/2022 
 
Notes:  Opinions and Interpretations are outside the UKAS Accreditation 

* Denotes test not included in laboratory scope of accreditation 
$ Denotes test carried out by approved contractor 



   
Hole Sample Sample Top Base

Number Number Type Depth Depth 
m m

SLT02 2 B 1.20 Brown gravelly sandy CLAY.

Contract No:
PSL22/5888
Client Ref:

4043 21-1619

SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Description of Sample

North Irish Sea Array



   Moisture Bulk Dry Thermal Thermal
Hole Sample Sample Top Base Content Density Density Conductivity Resistivity

Number Number Type Depth Depth % Mg/m3 Mg/m3

m m W/m K C.cm/W
SLT02 2 B 1.20 17 2.09 1.79 1.990 50.3 As received 

25C Dried

As received 
25C Dried

As received 
25C Dried

As received 
25C Dried

As received 
25C Dried

As received 
25C Dried

SUMMARY OF THERMAL PROPERTY TESTS

Remarks

Zero MC

In accordance with ASTM-D5334

Zero MC

Zero MC

Contract No:
PSL22/5888

Zero MC

Zero MC

Client Ref:
21-1619

Zero MC

North Irish Sea Array

PSL002       Issue 2 Nov 15 Page          of          .
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