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Aberdeen Harbour Expansion Project 

Chemical Analysis Summary 

This report describes the marine sediment sampling and analysis that has been carried out 

to date for the Aberdeen Harbour Expansion Project. 

Sample locations and dates 

In 2013, a marine site investigation was carried out by Fugro Seacore. A total of 68 

boreholes, 12 grab samples and 12 trial pits were sampled, and 26 of those samples were 

analysed for chemical quality at an accredited laboratory. Samples were analysed in two 

batches: on 28 June 2013 and on 28 October 2013. The locations and coordinates of the 

samples are shown on Figure 1.  

In 2015, a grab sampling survey was undertaken by CMACS as part of the subtidal benthic 

survey for the Environmental Statement (ES). A total of 30 samples were collected and 10 of 

those were analysed for chemical quality at an accredited laboratory. The locations of the 

samples are shown on Figure 2, and the coordinates are provided in Table 1. 

All samples were tested for the full suite of contaminants listed in Appendix II of Marine 

Scotland’s ‘Guidance for the sampling and analysis of sediment and dredged material to be 

submitted in support of applications for sea disposal of dredged material’. 

Sample results 

A copy of the 2013 sediment quality results is provided in Appendix A. Levels of all 

contaminants were found to be below Marine Scotland’s revised Action Level 1, with the 

exception of one sample in which the concentration of lead was found to be 74 mg/kg, which 

is above the revised Action Level 1 (50 mg/kg), but well below the revised Action Level 2 

(400 mg/kg). 

A copy of the 2015 sediment quality results is provided in Appendix B, and a copy of the full 

survey report is provided in ES Appendix 12-B: Subtidal Benthic Ecological Characterisation 

Survey. Levels of all contaminants were found to be below Marine Scotland’s revised Action 

Level 1. 

Additional sampling 

At the time of writing, a marine site investigation is underway within Nigg Bay. Samples will 

be collected from boreholes at various depths, and these will be analysed for chemical 

quality. Once available, the results of the analysis will be provided to Marine Scotland as 

supporting information, to supplement the existing data described above. As the levels of 

contamination in the surface samples are low, and there have been no known historic 

pollution incidents within Nigg Bay that could affect the sediment quality at depth, it is 

considered likely that the levels of contamination will be similar to the existing data described 

above. 
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Figure 1 Sample locations from 2013 site investigation by Fugro Seacore



V2 16 November 2015 

Figure 2 Sample locations from the 2015 survey by CMACS 
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Table 1 Coordinates of sample locations from the 2015 survey by CMACS 

Station Easting Northing 

1 557397 6332795 

2 557340.5 6332602 

3 557426.8 6332441 

5 557621.8 6332825 

7 557658.7 6332476 

11 557812 6332617 

17 557989.1 6332891 

19 558036 6332520 

23 558329 6332527 

24 558149.9 6332719 



Appendix A: 

2013 sediment sampling results 
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Index to symbols used in 359771-1

Method Index

Accreditation Summary

SAL Reference: 359771

Project Site: Bay of Nigg Harbour Development Ground Investigation

Customer Reference: TA7148

Soil Analysed as Soil

Miscellaneous

SAL Reference 359771 001 359771 003 359771 004 359771 005 359771 006

Customer Sample Reference TP01 D004 @
0.600m

TP08 D002 @
0.500m

TP12 D005 @
2.200m

TP16 D002 @
0.200m

A54 C @ 8.000-
8.500m

Date Sampled 06-NOV-2013 06-NOV-2013 06-NOV-2013 06-NOV-2013 06-NOV-2013

Determinand Method Test
Sample LOD Units

Chloride T686 A40 2 mg/kg 1500 93 81 1700 1200

(Water soluble) Mg T251 A40 0.1 g/l 23 5.3 3.2 26 10

Nitrate T686 A40 1 mg/kg - 5 10 - -

(Water Soluble) SO4 expressed as SO4 T242 A40 0.01 g/l 0.19 0.06 0.04 0.18 0.08

pH T7 A40 8.6 8.6 8.5 7.9 8.7

Retained on 2mm T2 A40 0.1 % <0.1 <0.1 7.1 4.2 <0.1

SAL Reference: 359771

Project Site: Bay of Nigg Harbour Development Ground Investigation

Customer Reference: TA7148

Soil Analysed as Soil

Miscellaneous

SAL Reference 359771 007 359771 008

Customer Sample Reference A11 C @ 7.630-
8.100m

E71 C @ 10.300-
10.720m

Date Sampled 06-NOV-2013 06-NOV-2013

Determinand Method Test
Sample LOD Units

Chloride T686 A40 2 mg/kg 280 -

(Water soluble) Mg T251 A40 0.1 g/l 5.8 -

(Water Soluble) SO4 expressed as SO4 T242 A40 0.01 g/l 0.03 0.10

pH T7 A40 8.8 8.1

Retained on 2mm T2 A40 0.1 % <0.1 8.7

Value Description

A40 Assisted dried < 40C

U Analysis is UKAS accredited

N Analysis is not UKAS accredited

Value Description

T7 Probe

T2 Grav

T686 Discrete Analyser

T251 2:1 Extraction/ICP/OES

T242 2:1 Extraction/ICP/OES (TRL 447 T1)

Determinand Method Test
Sample LOD Units Symbol SAL References

Chloride T686 A40 2 mg/kg N 001,003-007

(Water soluble) Mg T251 A40 0.1 g/l N 001,003-007

Nitrate T686 A40 1 mg/kg N 003-004

(Water Soluble) SO4 expressed as SO4 T242 A40 0.01 g/l U 001,003-008

pH T7 A40 U 001,003-008

Retained on 2mm T2 A40 0.1 % N 001,003-008
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Index to symbols used in 359295-1

Method Index

Accreditation Summary

SAL Reference: 359295

Project Site: Bay of Nigg Harbour Development Ground Investigation

Customer Reference: TA7148

Soil Analysed as Soil

Miscellaneous

SAL Reference 359295 001 359295 003 359295 004 359295 005 359295 007

Customer Sample Reference A05 C @ 5.980-
6.320m

A57 D017 @ 6.000m A63 D023 @ 7.000m E65 D007 @ 2.000m E108 D003 @
1.000m

Date Sampled 01-NOV-2013 01-NOV-2013 01-NOV-2013 01-NOV-2013 01-NOV-2013

Determinand Method Test
Sample LOD Units

Chloride T686 A40 2 mg/kg 270 - 2800 4100 -

(Water soluble) Mg T251 A40 0.1 g/l 5.0 - 39 <0.1 -

(Water Soluble) SO4 expressed as SO4 T242 A40 0.01 g/l 0.04 0.20 0.26 0.39 0.57

pH T7 A40 8.8 8.7 8.7 9.0 8.9

Retained on 2mm T2 A40 0.1 % 5.5 5.4 4.9 <0.1 (32) <0.1

SAL Reference: 359295

Project Site: Bay of Nigg Harbour Development Ground Investigation

Customer Reference: TA7148

Soil Analysed as Soil

Miscellaneous

SAL Reference 359295 008

Customer Sample Reference TP05 B005 @
1.500m

Date Sampled 01-NOV-2013

Determinand Method Test
Sample LOD Units

Chloride T686 A40 2 mg/kg 3000

(Water soluble) Mg T251 A40 0.1 g/l 48

(Water Soluble) SO4 expressed as SO4 T242 A40 0.01 g/l 0.25

pH T7 A40 8.4

Retained on 2mm T2 A40 0.1 % 2.8

Value Description

A40 Assisted dried < 40C

32 Whole sample was crushed

U Analysis is UKAS accredited

N Analysis is not UKAS accredited

Value Description

T2 Grav

T251 2:1 Extraction/ICP/OES

T7 Probe

T686 Discrete Analyser

T242 2:1 Extraction/ICP/OES (TRL 447 T1)

Determinand Method Test
Sample LOD Units Symbol SAL References

Chloride T686 A40 2 mg/kg N 001,004-005,008

(Water soluble) Mg T251 A40 0.1 g/l N 001,004-005,008

(Water Soluble) SO4 expressed as SO4 T242 A40 0.01 g/l U 001,003-005,007-008

pH T7 A40 U 001,003-005,007-008

Retained on 2mm T2 A40 0.1 % N 001,003-005,007-008
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Index to symbols used in 360047-1

Method Index

Accreditation Summary

SAL Reference: 360047

Project Site: Bay of Nigg Harbour Development Ground Investigation

Customer Reference: TA7148

Soil Analysed as Soil

Miscellaneous

SAL Reference 360047 001 360047 002

Customer Sample Reference A29 C011 @
10.800m

E112 D004 @
1.500m

Date Sampled 07-NOV-2013 07-NOV-2013

Determinand Method Test
Sample LOD Units

(Water Soluble) SO4 expressed as SO4 T242 A40 0.01 g/l 0.06 0.30

pH T7 A40 8.3 8.8

Retained on 2mm T2 A40 0.1 % 7.2 4.0

Value Description

A40 Assisted dried < 40C

U Analysis is UKAS accredited

N Analysis is not UKAS accredited

Value Description

T2 Grav

T242 2:1 Extraction/ICP/OES (TRL 447 T1)

T7 Probe

Determinand Method Test
Sample LOD Units Symbol SAL References

(Water Soluble) SO4 expressed as SO4 T242 A40 0.01 g/l U 001-002

pH T7 A40 U 001-002

Retained on 2mm T2 A40 0.1 % N 001-002
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Index to symbols used in 361939-1

Method Index

Accreditation Summary

SAL Reference: 361939

Project Site: Bay of Nigg Harbour Development Ground Investigation

Customer Reference: TA7148

Soil Analysed as Soil

Miscellaneous

SAL Reference 361939 001 361939 002

Customer Sample Reference A34 C @ 6.250m E72 D005 @ 2.000m

Date Sampled 01-NOV-2013 01-NOV-2013

Determinand Method Test
Sample LOD Units

Chloride T686 A40 2 mg/kg 2900 710

(Water soluble) Mg T251 A40 0.1 g/l 6.6 77

(Water Soluble) SO4 expressed as SO4 T242 A40 0.01 g/l 0.04 0.30

pH T7 A40 8.4 8.8

Retained on 2mm T2 A40 0.1 % <0.1 <0.1

Value Description

A40 Assisted dried < 40C

U Analysis is UKAS accredited

N Analysis is not UKAS accredited

Value Description

T7 Probe

T242 2:1 Extraction/ICP/OES (TRL 447 T1)

T686 Discrete Analyser

T251 2:1 Extraction/ICP/OES

T2 Grav

Determinand Method Test
Sample LOD Units Symbol SAL References

Chloride T686 A40 2 mg/kg N 001-002

(Water soluble) Mg T251 A40 0.1 g/l N 001-002

(Water Soluble) SO4 expressed as SO4 T242 A40 0.01 g/l U 001-002

pH T7 A40 U 001-002

Retained on 2mm T2 A40 0.1 % N 001-002
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SAL Reference: 355566

Project Site: Bay of Nigg Harbour Development

Customer Reference: TA7148

Marine Sediment Analysed as Marine Sediment

Marine Scotland Suite

SAL Reference 355566 001 355566 002 355566 003 355566 004 355566 005 355566 006 355566 007

Customer Sample Reference D99G ES 001
0.00

A05G ES 001
0.00

C88G ES 001
0.00

D100G ES 001
0.00

C87G ES 001
0.00

D103G ES 001
0.00

A51G ES 001
0.00

Date Sampled 07-OCT-2013 07-OCT-2013 07-OCT-2013 07-OCT-2013 07-OCT-2013 07-OCT-2013 07-OCT-2013

Determinand Method Test
Sample LOD Units

Naphthalene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Acenaphthylene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Acenaphthene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Fluorene T1 AR 2.0 µg/kg <2.0 <2.0 2.3 <2.0 <2.0 <2.0 <2.0

Phenanthrene T1 AR 2.0 µg/kg <2.0 2.0 8.4 <2.0 <2.0 <2.0 <2.0

Anthracene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Fluoranthene T1 AR 2.0 µg/kg <2.0 2.4 5.8 <2.0 <2.0 <2.0 <2.0

Pyrene T1 AR 2.0 µg/kg <2.0 2.4 7.8 <2.0 <2.0 <2.0 <2.0

Benzo(a)Anthracene T1 AR 2.0 µg/kg <2.0 2.9 5.0 2.1 <2.0 <2.0 <2.0

Chrysene T1 AR 2.0 µg/kg <2.0 <2.0 2.6 <2.0 <2.0 <2.0 <2.0

Benzo(b/k)Fluoranthene T1 AR 2.0 µg/kg <2.0 <2.0 3.1 <2.0 <2.0 <2.0 <2.0

Benzo(a)Pyrene T1 AR 2.0 µg/kg <2.0 <2.0 2.5 <2.0 <2.0 <2.0 <2.0

Indeno(123-cd)Pyrene T1 AR 2.0 µg/kg <2.0 <2.0 2.3 <2.0 <2.0 <2.0 <2.0

Dibenzo(ah)Anthracene T1 AR 0.5 µg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(ghi)Perylene T1 AR 2.0 µg/kg <2.0 <2.0 2.1 <2.0 <2.0 <2.0 <2.0

PCB BZ#101 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#118 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#138 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#153 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#180 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#28 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#52 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB EC7 (Sum) T85 AR 0.7 µg/kg <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

PCB (Total Tri-Hepta) T1 AR 1.4 µg/kg <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4

Tributyl tin T16 AR 10 µg/kg <10 <10 <10 <10 <10 <10 <10

As (Total) T301 AR 1.0 mg/kg 5.6 6.2 5.0 6.6 5.7 6.1 6.2

Cd (Total) T301 AR 0.05 mg/kg <0.05 0.07 <0.05 <0.05 <0.05 <0.05 0.07

Cr (Total) T301 AR 0.2 mg/kg 10 17 14 13 7.0 8.7 7.7

Cu (Total) T301 AR 0.1 mg/kg 2.7 5.3 4.4 4.3 2.1 4.5 2.1

Pb (Total) T301 AR 0.2 mg/kg 17 17 15 17 19 17 16

Mercury T355 AR 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Ni (Total) T301 AR 0.2 mg/kg 6.2 11 9.1 8.7 5.9 6.4 7.2

Zn (Total) T303 AR 2.0 mg/kg 16 29 23 25 10 15 12

Moisture @ 105 C T162 AR 0.1 % 29 24 35 7.6 19 25 21
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Index to symbols used in 355566-1

Method Index

SAL Reference: 355566

Project Site: Bay of Nigg Harbour Development

Customer Reference: TA7148

Marine Sediment Analysed as Marine Sediment

Marine Scotland Suite

SAL Reference 355566 008 355566 010 355566 011 355566 012 355566 013 355566 014 355566 015

Customer Sample Reference C90G ES 001
0.00

C81G ES 001
0.00

C83G ES 001
0.00

C80G ES 001
0.00

GS11 ES 001
0.00

C96G ES 001
0.00

GS05 ES 001
0.00

Date Sampled 07-OCT-2013 07-OCT-2013 07-OCT-2013 07-OCT-2013 07-OCT-2013 07-OCT-2013 07-OCT-2013

Determinand Method Test
Sample LOD Units

Naphthalene T1 AR 2.0 µg/kg <2.0 <2.0 4.5 <2.0 <2.0 <2.0 <2.0

Acenaphthylene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Acenaphthene T1 AR 2.0 µg/kg <2.0 <2.0 13 <2.0 <2.0 <2.0 <2.0

Fluorene T1 AR 2.0 µg/kg <2.0 <2.0 14 <2.0 <2.0 <2.0 <2.0

Phenanthrene T1 AR 2.0 µg/kg <2.0 <2.0 110 3.3 <2.0 <2.0 <2.0

Anthracene T1 AR 2.0 µg/kg <2.0 <2.0 34 <2.0 <2.0 <2.0 <2.0

Fluoranthene T1 AR 2.0 µg/kg 2.7 <2.0 110 6.4 <2.0 2.2 <2.0

Pyrene T1 AR 2.0 µg/kg 2.9 <2.0 110 5.4 <2.0 2.1 <2.0

Benzo(a)Anthracene T1 AR 2.0 µg/kg 3.3 <2.0 61 5.1 2.0 3.1 2.1

Chrysene T1 AR 2.0 µg/kg <2.0 <2.0 31 2.3 <2.0 <2.0 <2.0

Benzo(b/k)Fluoranthene T1 AR 2.0 µg/kg 2.5 <2.0 30 2.3 <2.0 <2.0 <2.0

Benzo(a)Pyrene T1 AR 2.0 µg/kg <2.0 <2.0 30 <2.0 <2.0 <2.0 <2.0

Indeno(123-cd)Pyrene T1 AR 2.0 µg/kg 2.6 <2.0 20 2.1 2.0 <2.0 <2.0

Dibenzo(ah)Anthracene T1 AR 0.5 µg/kg <0.5 <0.5 3.7 <0.5 <0.5 <0.5 <0.5

Benzo(ghi)Perylene T1 AR 2.0 µg/kg <2.0 <2.0 18 <2.0 <2.0 <2.0 <2.0

PCB BZ#101 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#118 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#138 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#153 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#180 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#28 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#52 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB EC7 (Sum) T85 AR 0.7 µg/kg <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

PCB (Total Tri-Hepta) T1 AR 1.4 µg/kg <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4

Tributyl tin T16 AR 10 µg/kg <10 <10 <10 <10 <10 <10 <10

As (Total) T301 AR 1.0 mg/kg 6.2 6.2 6.4 6.3 5.9 6.3 6.7

Cd (Total) T301 AR 0.05 mg/kg <0.05 0.07 0.07 <0.05 <0.05 <0.05 <0.05

Cr (Total) T301 AR 0.2 mg/kg 8.5 13 15 6.8 7.2 7.6 7.4

Cu (Total) T301 AR 0.1 mg/kg 2.5 5.6 5.1 3.0 3.0 2.5 2.0

Pb (Total) T301 AR 0.2 mg/kg 16 15 15 15 16 14 15

Mercury T355 AR 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Ni (Total) T301 AR 0.2 mg/kg 7.2 10 12 7.2 9.0 9.4 8.3

Zn (Total) T303 AR 2.0 mg/kg 15 21 23 12 15 12 11

Moisture @ 105 C T162 AR 0.1 % 23 33 26 20 24 27 23

Value Description

AR As Received

U Analysis is UKAS accredited

N Analysis is not UKAS accredited

Value Description

T355 CVAFS

T301 ICP/MS (Total)

T16 GC/MS

T303 ICP-OES (Total)

T85 Calc

T1 GC/MS (HR)

T162 Grav (1 Dec) (105 C)
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Accreditation Summary

Determinand Method Test
Sample LOD Units Symbol SAL References

Naphthalene T1 AR 2.0 µg/kg N 001-008,010-015

Acenaphthylene T1 AR 2.0 µg/kg N 001-008,010-015

Acenaphthene T1 AR 2.0 µg/kg N 001-008,010-015

Fluorene T1 AR 2.0 µg/kg N 001-008,010-015

Phenanthrene T1 AR 2.0 µg/kg N 001-008,010-015

Anthracene T1 AR 2.0 µg/kg N 001-008,010-015

Fluoranthene T1 AR 2.0 µg/kg N 001-008,010-015

Pyrene T1 AR 2.0 µg/kg N 001-008,010-015

Benzo(a)Anthracene T1 AR 2.0 µg/kg N 001-008,010-015

Chrysene T1 AR 2.0 µg/kg N 001-008,010-015

Benzo(b/k)Fluoranthene T1 AR 2.0 µg/kg N 001-008,010-015

Benzo(a)Pyrene T1 AR 2.0 µg/kg N 001-008,010-015

Indeno(123-cd)Pyrene T1 AR 2.0 µg/kg N 001-008,010-015

Dibenzo(ah)Anthracene T1 AR 0.5 µg/kg N 001-008,010-015

Benzo(ghi)Perylene T1 AR 2.0 µg/kg N 001-008,010-015

PCB BZ#101 T1 AR 0.1 µg/kg U 001-008,010-015

PCB BZ#118 T1 AR 0.1 µg/kg U 001-008,010-015

PCB BZ#138 T1 AR 0.1 µg/kg U 001-008,010-015

PCB BZ#153 T1 AR 0.1 µg/kg U 001-008,010-015

PCB BZ#180 T1 AR 0.1 µg/kg U 001-008,010-015

PCB BZ#28 T1 AR 0.1 µg/kg U 001-008,010-015

PCB BZ#52 T1 AR 0.1 µg/kg U 001-008,010-015

PCB EC7 (Sum) T85 AR 0.7 µg/kg N 001-008,010-015

PCB (Total Tri-Hepta) T1 AR 1.4 µg/kg U 001-008,010-015

Tributyl tin T16 AR 10 µg/kg N 001-008,010-015

As (Total) T301 AR 1.0 mg/kg N 001-008,010-015

Cd (Total) T301 AR 0.05 mg/kg N 001-008,010-015

Cr (Total) T301 AR 0.2 mg/kg N 001-008,010-015

Cu (Total) T301 AR 0.1 mg/kg N 001-008,010-015

Pb (Total) T301 AR 0.2 mg/kg N 001-008,010-015

Mercury T355 AR 0.05 mg/kg N 001-008,010-015

Ni (Total) T301 AR 0.2 mg/kg N 001-008,010-015

Zn (Total) T303 AR 2.0 mg/kg N 001-008,010-015

Moisture @ 105 C T162 AR 0.1 % N 001-008,010-015
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SAL Reference: 338167

Project Site: Bay of Nigg Harbour Development

Customer Reference: TA7148

Marine Sediment Analysed as Marine Sediment

Marine Scotland Suite

SAL Reference 338167 001 338167 002 338167 003 338167 004 338167 005 338167 006

Customer Sample Reference GS02 0.00 ES 001 GS03 0.00 ES 001 GS04 0.00 ES 001 GS06 0.00 ES 001 GS07 0.00 ES 001 GS08 0.00 ES 001

Date Sampled 28-JUN-2013 28-JUN-2013 28-JUN-2013 28-JUN-2013 28-JUN-2013 28-JUN-2013

Determinand Method Test
Sample LOD Units

Naphthalene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Acenaphthylene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 7.0 <2.0

Acenaphthene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Fluorene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Phenanthrene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Anthracene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Fluoranthene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Pyrene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Benzo(a)Anthracene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Chrysene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Benzo(b/k)Fluoranthene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 22 <2.0

Benzo(a)Pyrene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 13 <2.0

Indeno(123-cd)Pyrene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 7.0 <2.0

Dibenzo(ah)Anthracene T1 AR 0.5 µg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(ghi)Perylene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 8.0 <2.0

PCB BZ#101 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#118 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#138 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#153 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#180 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#28 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#52 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB EC7 (Sum) T85 AR 0.7 µg/kg <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

PCB (Total Tri-Hepta) T1 AR 1.4 µg/kg <1.4 <1.4 <1.4 <1.4 <1.4 <1.4

Tributyl tin T16 AR 10 µg/kg <10 <10 <10 <10 <10 <10

As (Total) T301 AR 1.0 mg/kg 6.4 6.4 5.4 4.9 6.0 5.9

Cd (Total) T301 AR 0.05 mg/kg 0.24 0.27 0.23 0.26 0.21 0.19

Cr (Total) T301 AR 0.2 mg/kg 19 32 17 19 14 13

Cu (Total) T301 AR 0.1 mg/kg 3.4 5.0 2.6 3.3 2.4 2.5

Pb (Total) T301 AR 0.2 mg/kg 25 44 29 28 28 28

Mercury T355 AR 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Ni (Total) T301 AR 0.2 mg/kg 6.1 7.8 5.4 6.4 4.6 4.2

Zn (Total) T303 AR 2.0 mg/kg 24 30 20 23 19 19

Moisture @ 105 C T162 AR 0.1 % 21 20 19 22 20 20
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Index to symbols used in 338167-1

Method Index

SAL Reference: 338167

Project Site: Bay of Nigg Harbour Development

Customer Reference: TA7148

Marine Sediment Analysed as Marine Sediment

Marine Scotland Suite

SAL Reference 338167 007 338167 008 338167 009 338167 010 338167 011 338167 012

Customer Sample Reference GS09 0.00 ES 001 GS10 0.00 ES 001 GS12 0.00 ES 001 GS13 0.00 ES 001 GS14 0.00 ES 001 GS15 0.00 ES 001

Date Sampled 28-JUN-2013 28-JUN-2013 28-JUN-2013 28-JUN-2013 28-JUN-2013 28-JUN-2013

Determinand Method Test
Sample LOD Units

Naphthalene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Acenaphthylene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Acenaphthene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 5.0 4.0

Fluorene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 5.0 4.0

Phenanthrene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 25 25

Anthracene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 6.0 8.0

Fluoranthene T1 AR 2.0 µg/kg 2.0 <2.0 <2.0 <2.0 25 33

Pyrene T1 AR 2.0 µg/kg 2.0 <2.0 3.0 <2.0 27 31

Benzo(a)Anthracene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 12 15

Chrysene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 11 13

Benzo(b/k)Fluoranthene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 22 31

Benzo(a)Pyrene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 12 17

Indeno(123-cd)Pyrene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 4.0 6.0

Dibenzo(ah)Anthracene T1 AR 0.5 µg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(ghi)Perylene T1 AR 2.0 µg/kg <2.0 <2.0 <2.0 <2.0 6.0 11

PCB BZ#101 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#118 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#138 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#153 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#180 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#28 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB BZ#52 T1 AR 0.1 µg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PCB EC7 (Sum) T85 AR 0.7 µg/kg <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

PCB (Total Tri-Hepta) T1 AR 1.4 µg/kg <1.4 <1.4 <1.4 <1.4 <1.4 <1.4

Tributyl tin T16 AR 10 µg/kg <10 <10 <10 <10 <10 <10

As (Total) T301 AR 1.0 mg/kg 5.5 5.4 6.1 5.6 5.9 6.5

Cd (Total) T301 AR 0.05 mg/kg 0.36 0.22 0.34 0.23 0.22 0.29

Cr (Total) T301 AR 0.2 mg/kg 30 11 22 13 12 35

Cu (Total) T301 AR 0.1 mg/kg 5.0 2.1 4.5 2.3 2.2 5.2

Pb (Total) T301 AR 0.2 mg/kg 32 29 34 30 32 74

Mercury T355 AR 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Ni (Total) T301 AR 0.2 mg/kg 9.8 3.9 8.1 4.2 4.3 11

Zn (Total) T303 AR 2.0 mg/kg 32 17 28 18 17 32

Moisture @ 105 C T162 AR 0.1 % 27 20 31 21 22 19

Value Description

AR As Received

U Analysis is UKAS accredited

N Analysis is not UKAS accredited

Value Description

T162 Grav (1 Dec) (105 C)

T303 ICP-OES (Total)

T16 GC/MS

T301 ICP/MS (Total)

T355 CVAFS

T85 Calc

T1 GC/MS (HR)
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Accreditation Summary
 

Determinand Method Test
Sample LOD Units Symbol SAL References

Naphthalene T1 AR 2.0 µg/kg N 001-012

Acenaphthylene T1 AR 2.0 µg/kg N 001-012

Acenaphthene T1 AR 2.0 µg/kg N 001-012

Fluorene T1 AR 2.0 µg/kg N 001-012

Phenanthrene T1 AR 2.0 µg/kg N 001-012

Anthracene T1 AR 2.0 µg/kg N 001-012

Fluoranthene T1 AR 2.0 µg/kg N 001-012

Pyrene T1 AR 2.0 µg/kg N 001-012

Benzo(a)Anthracene T1 AR 2.0 µg/kg N 001-012

Chrysene T1 AR 2.0 µg/kg N 001-012

Benzo(b/k)Fluoranthene T1 AR 2.0 µg/kg N 001-012

Benzo(a)Pyrene T1 AR 2.0 µg/kg N 001-012

Indeno(123-cd)Pyrene T1 AR 2.0 µg/kg N 001-012

Dibenzo(ah)Anthracene T1 AR 0.5 µg/kg N 001-012

Benzo(ghi)Perylene T1 AR 2.0 µg/kg N 001-012

PCB BZ#101 T1 AR 0.1 µg/kg U 001-012

PCB BZ#118 T1 AR 0.1 µg/kg U 001-012

PCB BZ#138 T1 AR 0.1 µg/kg U 001-012

PCB BZ#153 T1 AR 0.1 µg/kg U 001-012

PCB BZ#180 T1 AR 0.1 µg/kg U 001-012

PCB BZ#28 T1 AR 0.1 µg/kg U 001-012

PCB BZ#52 T1 AR 0.1 µg/kg U 001-012

PCB EC7 (Sum) T85 AR 0.7 µg/kg N 001-012

PCB (Total Tri-Hepta) T1 AR 1.4 µg/kg U 001-012

Tributyl tin T16 AR 10 µg/kg N 001-012

As (Total) T301 AR 1.0 mg/kg N 001-012

Cd (Total) T301 AR 0.05 mg/kg N 001-012

Cr (Total) T301 AR 0.2 mg/kg N 001-012

Cu (Total) T301 AR 0.1 mg/kg N 001-012

Pb (Total) T301 AR 0.2 mg/kg N 001-012

Mercury T355 AR 0.05 mg/kg N 001-012

Ni (Total) T301 AR 0.2 mg/kg N 001-012

Zn (Total) T303 AR 2.0 mg/kg N 001-012

Moisture @ 105 C T162 AR 0.1 % N 001-012
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Appendix B: 

2015 sediment sampling results 

(extract from ES Appendix 12-B: Subtidal 

Benthic Ecological Characterisation 

Survey)



Nigg Bay Sublittoral Survey Fugro-Emu Ltd 

CMACS: J3262 Nigg Bay Sublittoral Survey Report

Appendix 8: Sediment contaminants full results 

Table 1. Dry Weights, Total Organic Carbon and Organotins. 

Customer Sample No 

Certified Reference 
Material 

NIGG 1 NIGG 2 NIGG 3 NIGG 5 NIGG 7 NIGG 11 NIGG 17 NIGG 19 NIGG 23 NIGG 24 

Customer Sample ID 

RPS Sample No 266086 266087 266088 266089 266090 266091 266092 266093 266094 266095 

Sample Type  SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 

Sample Location 

CRM-646 

Sample Depth (m) 

Sampling Date 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 

Sampling Time 

Determinand CAS No Codes SOP Units Result Recovery % 

dry solids (at 105°C) In house % n/a n/a 75.3 74.2 75.3 74.8 75.6 64.5 75.5 74.0 74.2 73.9 

total organic carbon* S % n/a n/a 0.06 0.10 0.19 0.10 0.08 0.10 0.07 0.06 0.06 0.06 

tributyltin (TBT) 56573-85-4 In house mg/kg 0.42 89.4 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 

Tributyltin results have been dry weight corrected 



Nigg Bay Sublittoral Survey Fugro-Emu Ltd 

CMACS: J3262 Nigg Bay Sublittoral Survey Report

Table 2. Metals. 

Customer Sample No 
Standard Reference 

Material 

NIGG 1 NIGG 2 NIGG 3 NIGG 5 NIGG 7 NIGG 11 NIGG 17 NIGG 19 NIGG 23 NIGG 24 

Customer Sample ID 

RPS Sample No 266086 266087 266088 266089 266090 266091 266092 266093 266094 266095 

Sample Type  SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 

Sample Location 

SRM-2702 

Sample Depth (m) 

Sampling Date 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 

Sampling Time 

Determinand CAS No Codes SOP Mass Units Result Recovery % 

arsenic* 7440-38-2 SI ICP-MS 75 mg/kg 42.4 93.6 6.19 5.98 6.12 5.92 6.00 6.65 7.34 7.68 8.79 6.99 

cadmium* 7440-43-9 SI ICP-MS 111 mg/kg 0.93 113.8 < 0.10 < 0.10 0.11 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 0.16 

chromium* 7440-47-3 SI ICP-MS 52 mg/kg 307.9 87.5 19.0 24.2 22.1 19.9 22.3 27.3 25.3 22.4 17.8 18.3 

copper* 7440-50-8 SI ICP-MS 65 mg/kg Not certified n/a 3.03 3.66 2.96 2.53 2.60 2.48 2.20 2.16 1.70 1.83 

lead* 7439-92-1 SI ICP-MS 208 mg/kg 134 100.9 17.9 19.5 19.9 17.2 19.5 18.0 17.5 17.9 21.0 18.3 

mercury* 7439-97-6 SI AFS 202 mg/kg 0.42 93.9 0.01 0.02 0.02 0.02 0.01 0.01 0.03 < 0.01 < 0.01 < 0.01 

nickel* 7440-02-0 SI ICP-MS 60 mg/kg 61.1 81 5.88 8.11 6.15 5.99 5.79 7.09 5.99 5.66 4.76 4.56 

zinc* 7440-66-6 SI ICP-MS 65 mg/kg 462.5 95.3 25.0 29.7 25.1 21.8 23.5 24.3 24.8 22.8 18.8 20.3 

Metals results have been dry weight corrected 



Nigg Bay Sublittoral Survey Fugro-Emu Ltd 

CMACS: J3262 Nigg Bay Sublittoral Survey Report

Table 3. Polycyclic Aromatic Hydrocarbons (EPA 16 PAHs). 

Customer Sample No 
Certified Reference 

Material 

NIGG 1 NIGG 2 NIGG 3 NIGG 5 NIGG 7 NIGG 11 NIGG 17 NIGG 19 NIGG 23 NIGG 24 

Customer Sample ID 

RPS Sample No 266086 266087 266088 266089 266090 266091 266092 266093 266094 266095 

Sample Type  SEDIMENT 
SEDIME

NT 
SEDIME

NT 
SEDIME

NT 
SEDIME

NT 
SEDIME

NT 
SEDIME

NT 
SEDIME

NT 
SEDIME

NT 
SEDIME

NT 
SEDIME

NT 

Sample Location 

NIST-1944 

Sample Depth (m) 

Sampling Date 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 

Sampling Time 

Determinand 
CAS 
No 

Code
s 

SO
P 

Mas
s 

Unit
s Result 

Recovery 
% 

naphthalene 
91-20-

3 304 128 
ug/k

g 
Not 

certified n/a < 0.100 < 0.100 < 0.100 < 0.100 < 0.100 < 0.100 < 0.100 < 0.100 < 0.100 < 0.100 

acenaphthylene 
208-
96-8 304 152 

ug/k
g 

Not 
certified n/a 0.133 0.135 < 0.100 < 0.100 < 0.100 < 0.100 < 0.100 < 0.100 < 0.100 < 0.100 

acenaphthene 
83-32-

9 304 154 
ug/k

g 
Not 

certified n/a 0.266 1.75 0.531 < 0.100 < 0.100 0.620 0.132 < 0.100 < 0.100 0.541 

fluorene 
86-73-

7 304 166 
ug/k

g 
Not 

certified n/a 4.25 1.89 0.531 < 0.100 < 0.100 < 0.100 < 0.100 < 0.100 < 0.100 0.541 

phenanthrene 
85-01-

8 304 178 
ug/k

g 4471.2 84.8 3.05 11.3 3.85 0.802 0.794 0.620 0.132 0.270 < 0.100 3.25 

anthracene 
120-
12-7 304 178 

ug/k
g 

Not 
certified n/a 1.33 3.23 1.46 < 0.100 < 0.100 < 0.100 < 0.100 < 0.100 < 0.100 0.812 

fluoranthene 
206-
44-0 304 202 

ug/k
g 7223.4 81.0 0.797 9.56 4.52 < 0.100 < 0.100 0.155 0.397 < 0.100 < 0.100 3.11 

pyrene 
129-
00-0 304 202 

ug/k
g 7310 75.4 3.85 11.2 4.91 0.267 0.132 < 0.100 0.530 < 0.100 0.674 3.38 

benzo(a)anthracen
e 

56-55-
3 304 228 

ug/k
g 3290.6 69.7 1.99 4.58 2.13 < 0.100 0.132 0.155 < 0.100 0.135 < 0.100 1.22 

chrysene 
218-
01-9 304 228 

ug/k
g 3932.4 80.9 1.20 4.85 1.20 < 0.100 < 0.100 < 0.100 3.31 < 0.100 < 0.100 0.677 

benzo(b)fluoranthe
ne 

205-
99-2 304 252 

ug/k
g 5211.4 87.1 2.39 5.25 2.79 0.134 0.529 0.155 0.397 < 0.100 < 0.100 1.08 

benzo(k)fluoranthe
ne 

207-
08-9 304 252 

ug/k
g 1598.2 69.5 0.797 1.75 0.930 0.134 0.265 0.155 0.265 < 0.100 < 0.100 0.406 

benzo(a)pyrene 
50-32-

8 304 252 
ug/k

g 2997.8 69.7 2.13 4.85 2.66 0.267 0.661 0.310 0.662 0.135 < 0.100 1.35 

indeno(1,2,3-
c,d)pyrene 

193-
39-5 304 276 

ug/k
g 850.2 112.0 1.20 2.29 1.46 0.134 0.397 0.155 0.265 < 0.100 < 0.100 0.406 

dibenzo(a,h)anthra
cene 

53-70-
3 304 278 

ug/k
g 2138.2 76.9 0.398 0.808 0.398 < 0.100 0.132 < 0.100 < 0.100 < 0.100 < 0.100 0.135 

benzo(g,h,i)perylen
e 

191-
24-2 304 276 

ug/k
g 2544.8 89.6 1.33 3.23 1.73 0.134 0.529 0.155 0.397 < 0.100 < 0.100 0.677 

PAH results have been dry weight corrected 
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Table 4. Polychlorinated Biphenyls (ICES 7). 

Customer Sample No Certified 
Reference 
Material 

NIGG 1 NIGG 2 NIGG 3 NIGG 5 NIGG 7 
NIGG 

11 
NIGG 

17 
NIGG 

19 
NIGG 

23 
NIGG 

24 

Customer Sample ID 

RPS Sample No 266086 266087 266088 266089 266090 266091 266092 266093 266094 266095 

Sample Type  SEDIMENT 
SEDIME

NT 
SEDIME

NT 
SEDIME

NT 
SEDIME

NT 
SEDIME

NT 
SEDIME

NT 
SEDIME

NT 
SEDIME

NT 
SEDIME

NT 
SEDIME

NT 

Sample Location 

NIST-1944 

Sample Depth (m) 

Sampling Date 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 20/03/15 

Sampling Time 

Determinand CAS No 
Cod
es 

SO
P 

Uni
ts 

Res
ult 

Recover
y % 

2,4,4'-trichlorobiphenyl (PCB congener 
28) 

7012-
37-5 

31
9 

ug/
kg 91.0 112.6 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 

2,2',5,5'-tetrachlorobiphenyl (PCB 
congener 52) 

35693-
99-3 

31
9 

ug/
kg 

101.
3 127.6 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 

2,2',4,5,5'-pentachlorobiphenyl (PCB 
congener 101) 

37680-
73-2 

31
9 

ug/
kg 81.7 111.3 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 

2,3',4,4',5-pentachlorobiphenyl (PCB 
congener 118) 

31508-
00-6 

31
9 

ug/
kg 65.6 113.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 

2,2',3,4,4',5-hexachlorobiphenyl (PCB 
138) 

35065-
28-2 

31
9 

ug/
kg 97.4 156.8 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 

2,2',4,4',5,5'-hexachlorobiphenyl (PCB 
153) 

35065-
27-1 

31
9 

ug/
kg 83.8 113.2 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 

2,2',3,4,4',5,5'-heptachlorobiphenyl 
(PCB 180) 

35065-
29-3 

31
9 

ug/
kg 60.8 137.2 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 

PCB results have been dry weight corrected. 




