
Unconfined Compressive Strength, UCS

Job Name Bantry Inner Harbour
Job Number PC9030

Borehole: BH08
Depth: 10.1-10.6 m
Rock Type

Bulk Density 2.71 Mg/m3

Load at Failure, P 88 kN

Stress at Failure 30.14 MPa

PHOTO

Failure mode

NOTES: 

Operator ER
Checked GH

Siltstone
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Unconfined Compressive Strength, UCS

Job Name Bantry Inner Harbour
Job Number PC9030

Borehole: BH08
Depth: 11.7-12.5 m
Rock Type

Bulk Density 2.73 Mg/m3

Load at Failure, P 50 kN

Stress at Failure 17.12 MPa

PHOTO

Failure mode

NOTES: 

Operator ER
Checked GH

Siltstone
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Unconfined Compressive Strength, UCS

Job Name Bantry Inner Harbour
Job Number PC9030

Borehole: BH10
Depth: 2.2-2.6 m
Rock Type

Bulk Density 2.74 Mg/m3

Load at Failure, P 241 kN

Stress at Failure 82.2 MPa

Load Rate 3 kN/s

PHOTO

Failure mode

NOTES: 

Operator ER
Checked GH

Sandstone
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Unconfined Compressive Strength, UCS

Job Name Bantry Inner Harbour
Job Number PC9030

Borehole: BH10
Depth: 5.65-6.05 m
Rock Type

Bulk Density 2.85 Mg/m3

Load at Failure, P 129 kN

Stress at Failure 44.2 MPa

PHOTO

Failure mode

NOTES: 

Operator ER
Checked GH

Limestone
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Unconfined Compressive Strength, UCS

Job Name Bantry Inner Harbour
Job Number PC9030

Borehole: BH15
Depth: 14.6-15.1 m
Rock Type

Bulk Density 2.85 Mg/m3

Load at Failure, P 366 kN

Stress at Failure 125.2 MPa

PHOTO

Failure mode

NOTES: 

Operator ER
Checked GH

Mudstone & Limestone
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Unconfined Compressive Strength, UCS

Job Name Bantry Inner Harbour
Job Number PC9030

Borehole: BH17
Depth: 11.6-11.95 m
Rock Type

Bulk Density 2.76 Mg/m3

Load at Failure, P 137 kN

Stress at Failure 46.2 MPa

PHOTO

Failure mode

NOTES: 

Operator ER
Checked GH

Limestone
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APPENDIX D 

PHOTOGRAPHIC RECORD 

  Key to Photographic Records    Key 

 

Rotary Cored Boreholes 

BH01, BH02, BH03, BH04, 
BH05, BH06, BH07, BH08, 
BH09, BH10, BH13, BH14, 
BH15, BH16 and BH17. 
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Rotary Core Photographic Record 

 

 
 
Number: 

 
 
BH01 
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Project No 
Engineer 

Bantry Inner Harbour  
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Rotary Core Photographic Record 
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Rotary Core Photographic Record 
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Rotary Core Photographic Record 
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Rotary Core Photographic Record 
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Rotary Core Photographic Record 
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Rotary Core Photographic Record 
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Rotary Core Photographic Record 
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APPENDIX E 

EXPLORATION LOCATION PLAN -GEOLOGICAL LONG SECTIONS 

  Key to Exploratory Locations   Key 

  Exploration Location Plan    PC9030-SI-01 

                             Geological Long Sections    PC9030-LS-A, PC9030-LS-01 to 03

Location Easting Northing 
Elevation, 
Chart Datum Depth of borehole, m 

BH01 98932.84 48542.43 -8.851 12.2 

BH02 98959.44 48528.04 -6.78 13.15 

BH03 98947.01 48495.83 -5.33 9.35 

BH04 98946.56 48454.08 -3.89 11.0 

BH05 98976.9 48453.03 -3.76 11.25 

BH06 99031.9 48471.69 -3.89 8.8 

BH07 99262.87 48497.69 -3.09 14.64 

BH08 99311.73 48500.97 -3.11 12.7 

BH09 99384.12 48510.65 -2.42 7.7 

BH10 99395.6 48530.11 -3.15 7.0 

BH11 99102.66 48528.33 -3.5 8.1 

BH12 99221.04 48560 -3.42 10.2 

BH13 99105.67 48560.43 -2.14 16.1 

BH14 99184.4 48584.64 -1.43 14.9 

BH15 99288.51 48602.5 -2.82 15.1 

BH16 99008.51 48625.13 -4.56 7.6 

BH17 99161.32 48496.56 -3.72 12.9 
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Location Easting Northing 
Elevation, 
Chart Datum Depth of probe, m bsl 

DP01 99312.45 48565.75 -3.11 5.7 

DP02 99308.66 48604.53 -2.81 7.4 

DP03 99259.86 48594.92 -2.56 6.2 

DP04 99237.77 48526.83 -3.52 5.8 

DP05 99219.07 48590.89 -2.37 7.7 

DP06 99185.64 48511.82 -3.77 7.0 

DP07 99144.07 48575.49 -0.9 5.4 

DP08 99130.07 48542.06 -2.81 5.2 

DP09 99069.61 48570.25 -2.97 6.0 

DP10 99055.32 48609.42 -3.06 4.9 

DP11 99001.47 48525.76 -4.31 0.9 

DP12 99003.88 48587.82 -4.8 1.3 

DP13 99008.51 48625.13 -4.56 0.8 

DP14 98957.44 48615.62 -6.7 2.9 

DP15 98932.95 48624.34 -7.72 6.7 

DP16 98894.12 48586.98 -9.47 4.4 

Location Easting Northing 
Elevation, 
Chart Datum 

Depth of sample, m 
bsl 

GS01 99311.09 48590.25 -3.09 0.5 

GS02 99385.53 48544.12 -2.75 0.5 

GS03 99348.37 48563.91 -3.01 0.5 

GS04 99317.95 48501.81 -2.9 0.5 

GS05 99310.67 48539.61 -3.14 0.5 

GS06 99239.31 48551.66 -3.39 0.5 

GS07 99253.93 48498.95 -3.28 0.5 

GS08 99127.37 48525.51 -3.64 0.5 

GS09 99118.07 48490.52 -3.83 0.5 

GS10 99048.01 48474.69 -3.89 0.5 

GS11 99040.39 48547.61 -4.41 0.5 

GS12 99043.82 48623.73 -3.8 0.5 

GS13 99006.98 48449.6 -3.73 0.5 

GS14 99014.07 48628.93 -4.44 0.5 

GS15 99004.68 48581.78 -4.94 0.5 

GS16 98981.51 48541.36 -5.84 0.5 

GS17 98958.69 48496.68 -5.79 0.5 

GS18 98952.05 48452.57 -3.78 0.5 

GS19 98974.04 48425.78 -3.39 0.5 

GS20 98958.95 48608.98 -6.55 0.5 

GS21 98902.33 48547.23 -9.85 0.5 
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Bantry Inner Harbour - Phase 1 Development 

Environmental Quantitative Risk Assessment 

Appendix B – PGL SI Report & Lab Data January 2015 
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1 INTRODUCTION  

1.1 SCOPE OF WORKS 

In December 2014, The Port of Cork Company, (the Employer) commissioned Priority 

Geotechnical, PGL, to carry out an environmental site investigation at the Bantry Bay Inner 

Harbour. Malachy Walsh & Partners were acting Employer’s Representative.  

The Employer is proposing to commence with Phase 1 of the Bantry Inner Harbour 

Development Scheme.  This will comprise of the following: 

  Construction of an area of reclamation adjacent to the Railway Pier. 

  Construction of an area of reclamation adjacent to the Town Pier. 

  Town Pier improvements including the widening of the pier and extension to the pier 

head.

  Beach re-nourishment to the North. 

  Dredging of material to design dredge depth of -4.0m CD in the vicinity of the Town 

Pier.

  The use of dredges material as suitable fill material in construction. 

The purpose of sampling and analysing the sediment at the site is to; 

1. determine the extent, depth and concentration of any contamination; 

2. determine the potential use of the dredge material in relation to the relevant aspect of 

the scheme e.g. beach re-nourishment and 

3. provide background data for the necessary dredge and re-use or disposal permission 

applications. 
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The investigation, which was specified by Malachy Walsh & Partners comprised; nine (9) 

cable percussion boreholes with sea bed surface grab sampling and six (6) additional 

locations with only sea bed surface grab sampling for the sole purpose of environmental 

sampling and environmental laboratory analysis. Factual reporting was required. The final 

works, as completed are detailed in Section 3.2 of this factual report. 

This investigation was carried out in accordance with the contract specification: Specification 

and Related Documents for Ground Investigation in Ireland (Engineers Ireland, October 

2006), Eurocode 7- Geotechnical Design Part 2, ground investigation and testing (BS EN 

1997-2: 2007) and the British Standard BS10175:2012 code of Practice for Investigation of 

Contaminated Sites. The fieldworks were carried out between 5th and 7th of January, 2015. 

1.2 REPORTING 

This factual data report; P14127_Rp_D01 presents the factual records of the fieldwork with 

respect to the site investigation contract undertaken for the Bantry Harbour Development 

Scheme, Phase 1.  
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2 THE SITE 

2.1 SITE LOCATION & DESCRIPTION 

The study area was located within Bantry Harbour, Bantry, Co. Cork in the southwest of 

Ireland. The investigation works were carried out in the vicinity of the Town Pier.  The site is 

located within the tidal zone. The full extent of the site is indicated on the exploratory location 

layout, drawing ref:  P14127-SI-01, presented in APPENDIX C of this factual report. 
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3 FIELDWORK 

3.1 GENERAL 

The fieldwork was carried out in general accordance with BS EN1997-2: 2007, Eurocode 7 

Geotechnical Design, Part 2, Ground investigation and testing and BS 5930 (1999) Code of 

Practice for Site Investigation and Part 9 of BS 1377 (1990), Method of Tests for Soil for Civil 

Engineering Purposes and the British Standard BS10175:2012 code of Practice for 

Investigation of Contaminated Sites. 

Details of the equipment and plant used are presented below. 

Opera tion  Equipment Nominal d iameter, mm Flus h  Comments  

Cable Percussion 

Boreholes

Dando 2000 & 

Spud Barge 

200 mm N/A Environmental samples 

recovered 

The exploratory locations were selected by Malachy Walsh & Partners and set out subject to 

harbour restrictions. The ‘as constructed’ exploratory locations were surveyed using Trimble 

5700/5800 GPS equipment to the Ordinance Survey, Irish Transverse Mercator (ITM) system 

of co-ordinates and elevations to Malin Head datum. The elevations were subsequently 

converted to Chart datum, (mCD = OD Malin +2.2m) this being presented on the exploratory 

logs. The exploratory locations are shown on the Exploration Location Layout and Plan 

(dwg. ref : P14127-SI-A and P14127-SI-01) presented in APPENDIX C of this factual report. 
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3.2 EXPLORATORY HOLES 

The exploratory holes as completed during the ground investigation are listed in the following 

table:

 

SUMMARY OF EXPLORATORY HOLES 

Exploratory Hole Type Quantity 

 Depth Range (m 

below sea bed 

level) 

Remarks 

Cable percussive boreholes 9 No. 0.8m to 4.0m 

BHSL01, BHSL02, BHSL03, BHSL06, 
BHSL07, BHSL08, BHSL11, BHSL14 and 
BHSL15.

The exploratory hole records are presented in APPENDIX A of this factual report. The 

records provide descriptions, in general accordance with BS 5930 (1999) +A2: 2010 and 

Eurocode 7, Identification and classification of soils, Part 1, Identification and description (BS 

EN ISO 14688-1: 2002), of the materials encountered and details of the samples taken, 

together with any observations made during the investigation.  

3.3 SAMPLING 

A total of thirty two (32) number environmental samples (ES) were taken in general 

accordance with the preparation for and methods of taking samples, together with their size, 

preservation and handling was in accordance with British Standard BS 5930: 1981 - Code of 

Practice for Site investigation, BS10175:2012 Code of Practice for Investigation of 

Contaminated. The samples were recovered directly from sea bed surface (11 No.) by grab 

sampler and below sea bed level (21 No.) by cable percussion drilling.  At some locations it 

was not possible to recover a suitable grab sample sediment from the sea bed due to the 

non-cohesive nature of the marine deposits.  This was the case at exploratory locations 

SL01, SL03, SL07, SL04, SL07 and SL15, where materials recovered were granular in 

nature and did not have sufficient fines content to allow analysis.   

The sediment samples were recovered to undertake the Waste Acceptance Criteria (WAC) 

suite analysis comprised of: 2No. 500gr plastic tubs, 2No. 250ml amber glass jars and 2No. 

60ml amber vials per sample.  The sediment samples recovered to undertake the Marine 

Suite (with Cr VI) comprised of: 1No. 500gr aluminium jar and 1No. 500gr plastic jar per 

sample. 
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In addition to the environmental sampling eight (8) bulk disturbed samples (B) were taken to 

allow for particle size distribution by sieving be undertaken as requested by the Employer’s 

Representative. Of these three (3) underwent hydrometer analysis (See 3.4.1). The results of 

these classification tests are presented in APPENDIX B.

3.4 SCHEDULED ENVIRONMENTAL SAMPLE SUMMARY  

Explora tory 

Hole   

Loca tion  as  per 

Dwg 16342-002  

Type  of 

Sample  

Sample  Depth  (m) 

BHSL01 SL-01 GS 

ES

On the Sea Bed (0m) 

0.3m (below sea bed) 

BHSL02 SL-02 GS 

ES

ES

ES

On the Sea Bed (0m) 

1.0m (below sea bed) 

2.0m (below sea bed) 

2.0m (below sea bed) 

BHSL03 SL-03 ES 

ES

1.0m (below sea bed) 

2.0m (below sea bed) 

BHSL05 SL-05 GS On the Sea Bed (0m) 

BHSL06 SL-06 GS 
ES

ES

On the Sea Bed (0m) 

1.0m (below sea bed) 

2.0m (below sea bed) 

BHSL07 SL-07 ES 
ES
ES
ES

1.0m (below sea bed) 

2.0m (below sea bed) 

3.0m (below sea bed) 

4.0m (below sea bed) 

BHSL08 SL-08 GS 
ES

On the Sea Bed (0m) 

1.0m (below sea bed) 

2.0m (below sea bed) 

3.0m (below sea bed) 

4.0m (below sea bed) 

BHSL09 SL-09 GS On the Sea Bed (0m) 

BHSL10 SL-10 GS On the Sea Bed (0m) 

BHSL11 SL-11 GS 
ES
ES

On the Sea Bed (0m) 

1.0m (below sea bed) 

2.0m (below sea bed) 
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Explora tory 

Hole   

Loca tion  as  per 

Dwg 16342-002  

Type  of 

Sample  

Sample  Depth  (m) 

BHSL12 SL-12 GS On the Sea Bed (0m) 

BHSL13 SL-13 GS On the Sea Bed (0m) 

BHSL14 SL-14 GS 
ES

ES

On the Sea Bed (0m) 

1.0m (below sea bed) 

2.0m (below sea bed) 

BHSL15 SL-15 ES 1.0m (below sea bed) 

ES denotes disturbed environmental samples   GS denotes grab sample 

3.4.1 Scheduled  Geotechnica l Sample  s ummary 

The following samples were scheduled for particle size distribution by sieve analysis; 

1. BHSL01 @ 1.0m,  

2. BHSL02 @ 1.0m,  

3. BHSL02 @2.0m,  

4. BHSL02 @ 2.10m,  

5. BHSL03 @ 2.0m,  

6. BHSL06 @ 1.0m,  

7. BHSL06 @ 2.0m and  

8. BHSL06 @ 2.3m. 

Of which the following samples were further analysed by hydrometer analysis; 

1. BHSL06 @ 2.0m,  

2. BHSL06 @ 1.0m and  

3. BHSL02 @ 2.0m.
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4.  LABORATORY TESTING 

All environmental samples scheduled for the Marine suite analysis were sent to RPS 

Mountain Head Laboratory in the UK accredited by the Marine Institute of Ireland.  The 

analysis of the sediment was carried out in accordance with the “Guidelines For The 

Assessment Of Dredge Material For Disposal In Irish Waters” (April 2006) Marine 

Environment and Health Series, No. 24.   

The samples scheduled for WAC testing were transported to a UKAS accredited laboratory, 

Chemtest in Newmarket in the UK.  The WAC suite was amended to include Tributyl Tin and 

Dibutyl Tin as required by the Works Specification. 

Laboratory testing was scheduled by Malachy Walsh & Partners. Laboratory testing was 

carried out by PGL in accordance with BS1377 (1990), Methods of test for soils for civil 

engineering so as to characterize the deposits encountered. The environmental laboratory 

testing was undertaken by Chemtest and RPS Mountainhead on behalf of PGL. The 

Laboratory test results were presented in APPENDIX B. A summary of tests undertaken are 

detailed below. 

SUMMARY OF LABORATORY TESTING UNDERTAKEN – SEDIMENT SAMPLES 
SEDIMENT 

Type  No. Remarks  

Grading analysis 8 3No. hydrometer analysis 

WAC (inclusive of Dibutyl Tin and 
Tributyl Tin)

30 See APPENDIX B

Marine Suite (inclusive of CrVI) 17 See APPENDIX B

 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 08-04-2016:00:55:34



P14127_Rp_D01.doc 9 12/02/2015 

4 SEA BED CONDITIONS 

The sea bed was generally characterised by Marine Beach Deposits silts, gravels and sands.  

No in-situ standard penetration testing was undertaken.  Particle distribution analysis 

undertaken on bulk samples recovered from depths between 1.0m and 2.3m below sea bed 

level show that the beach deposits range from very gravelly SILT with high cobble content to 

slightly silty slightly sandy Cobbles.   

In some locations at the sea bed level the granular material was dominant and with a lack of 

cohesive materials resulting in no suitable sample being recovered for sediment sampling.  

These instances were previously detailed in section 3.3. 
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5 SUMMARY  

1. Nine (9) boreholes were advanced to depths of between 0.8m and 34.0m below the sea 

bed.

2. The sea bed was characterised by fine-grained and coarse Beach Marine Deposits of; 

Silt, Sands, Gravels and Cobbles. 

3. Records of sea bed conditions encountered (i.e. sediment deposits) can be found on the 

exploratory logs and photographic records presented in APPENDIX A of this factual 

report.

4. Environmental samples (ES) were recovered and analysed as outlined in Section 3.4. 

The sediment samples were generally analysed for WAC suite inclusive of TBT and DBT 

and, or the Marine Suite inclusive of Cr VI. The data is presented in APPENDIX B of this 

factual report. 

5. Thirty (30) sediment samples were analysed by Chemtest Laboratory on behalf of PGL 

for WAC analysis including Tributyl Tin and Dibutyl Tin. Seventeen sediment samples 

were analysed for the Marine Suite inclusive of Cr VI by RPS’s Laboratory in 

Mountainhead on behalf of PCL. The data is presented in APPENDIX B of this factual 

report.

6. Geotechnical bulk disturbed samples (B) were taken to allow for grading analysis. The 

data is presented in APPENDIX B of this factual report. 

7. An exploratory location plan has been produced and is presented in APPENDIX C of this 

factual report. 
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APPENDIX A 

EXPLORATORY HOLE RECORDS 

Boreholes

BHSL01, BHSl02, BHSL03, BHSL06, 

BHSL07, BHSL08, BHSL11, BHSL14 and 

BHSL15.
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All linear dimensions are in metres or millimetres

DESCRIPTIONS
** Drillers Description
Friable Easily crumbled

SAMPLES
U( ) Undisturbed 102mm diameter sample, ( ) denotes number of blows to drive sampler
U( )F, U( )P F! not recovered, P!partially recovered
U38 Undisturbed 38mm diameter sample
P(F), (P) Piston sample ! disturbed
B Bulk sample ! disturbed
D Jar Sample ! disturbed
W Water Sample
CBR California Bearing Ratio mould sample
ES Chemical Sample for Contamination Analysis
SPTLS Standard Penetration Test S lump sample from split sampler
CORE RECOVERY AND ROCK QUALITY
TCR Total Core Recovery (% of Core Run)
SCR Solid Core Recovery (length of core having at least one full diameter as % of core run)
RQD Rock Quality Designation (length of solid core greater than 100mm as % of core run)
Where there is insufficient space for the TCR, SCR and RQD, the results may be found in the remarks column
If Fracture Spacing in mm (Minimum/Average/Maximum) NI ! non intact, NR ! no recovery
AZCL Assumed Zone of Core Loss
NI Non intact

GROUNDWATER
 Groundwater strike__
! Groundwater level after standing period__
Date/Water Date of shift (day/month)/Depth to water at end of previous shift shown above the date

and depth to water at beginning of shift given below the date

INSITU TESTING
S Standard Penetration Test ! split barrel sampler
C Standard Penetration Test ! solid 60" cone
SW Self Weight Penetration
Ivp, HVp (R) In Situ Vane Test, Hand Vane Test (R) demonstrates remoulded strength
K(F), (C), (R), (P) Permeability Test
HP Hand Penetrometer Test

MEASURED PROPERTIES
N Standard Penetration Test ! blows required to drive 300mm after seating drive
x/y Denotes x blows for y mm within the Standard Penetration Test
x*/y Denotes x blows for y mm within the seating drive
cu Undrained Shear Strength (kN/m2)

CBR California Bearing Ratio

ROTARY DRILLING SIZES

N
H
P
S

120
146

Key Sheet

92
113

75
99

Index Letter
Nominal Diameter (mm)

Borehole Core
54
76
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Photographic Record- Grab Samples
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LABORATORY RESULTS 

PARTICLE SIZE DISTRIBUTION  

SEDIMENT ANALYSIS:

  WAC SUITE (INCLUSIVE OF TRIBUTYL TIN & 
DIBUTYL TIN) 

  MARINE SUITE (INCLUSIVE OF CHROMIUM VI) 
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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"

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, SVCOs, PCBs, Phenols
For all other tests the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at our Coventry 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

Sample Retention and Disposal
All soil samples will be retained for a period of 60 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.co.uk
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Project:
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