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1. Introduction


GHD have been engaged by Norfolk Vanguard Ltd (Vattenfall) to undertake a limited geotechnical


ground and geo-environmental investigation for an onshore high voltage cable route in Norfolk, England.


GHD have undertaken geotechnical investigation at 4 No. of proposed crossing locations between


November 2017 and January 2018;  


 Crossing 1: Wooded Copse


 Crossing 2: North Walsham and Dilham Canal


 Crossing 3: Kings Beck


 Crossing 4: Wendling Beck


The purpose of this report is to present the factual findings of the investigation including in situ and


laboratory test results at the crossing locations. 


The scope of the investigation works comprised of the following; 


 16 No. of borehole drilled using cable percussion techniques to a maximum depth of 10.0 m.


 Standard penetration tests generally at 1.5 m centres alternating with undisturbed sampling were


applicable.


 Falling head permeability tests


 Photoionization Detection (PID) testing


 Groundwater and ground gas monitoring over a 2 month period (3 No. visits).


 Geotechnical laboratory testing


 Geoenvironmental laboratory testing


 Factual report and AGS data.


The investigation was carried out in accordance with the contract and relevant standards. 


1.1 Background Information 


The sites are all greenfield locations and are currently used as arable farmland, with the exception of the 


west side of Crossing 4, which is peat/marshland.  


This investigation comprises the second phase of work following on from initial investigations at a number 


of other key crossing locations associated with the Norfolk Vanguard and Norfolk Boreas offshore


windfarm project during Phase I works. 


Phase I site investigations were previously undertaken by TerraConsult Limited between July and


August 2017. The factual findings of the investigations are presented in the following factual reports;


 Report No 3318-R001-2: Crossing 1


 Report No 3318-R002-2: Crossing 2


 Report No 3318-R003-3: Crossing 3


 Report No 3318-R004-2: Crossing 4 & 5


 Report No: 3318-R005-2: Crossing 6 & 7


 Report No 3318-R006-3: Landfall
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1.2 Limitations 


This report: has been prepared by GHD for Vattenfall and may only be used and relied on by Vattenfall for


the purpose agreed between GHD and the Vattenfall as set out in this report.


GHD otherwise disclaims responsibility to any person other than Vattenfall arising in connection with this


report. GHD also excludes implied warranties and conditions, to the extent legally permissible.


The services undertaken by GHD in connection with preparing this report were limited to those specifically


detailed in the report and are subject to the scope limitations set out in the report.  


The opinions, conclusions and any recommendations in this report are based on conditions encountered 


and information reviewed at the date of preparation of the report. GHD has no responsibility or obligation


to update this report to account for events or changes occurring subsequent to the date that the report was 


prepared. 


The opinions, conclusions and any recommendations in this report are based on assumptions made by 


GHD described in this report. GHD disclaims liability arising from any of the assumptions being incorrect.


The opinions, conclusions and any recommendations in this report are based on information obtained from, 


and testing undertaken at or in connection with, specific sample points. Site conditions at other parts of the 


site may be different from the site conditions found at the specific sample points. 


Investigations undertaken in respect of this report are constrained by the particular site conditions, such as 


the location of buildings, services and vegetation. As a result, not all relevant site features and conditions 


may have been identified in this report. 


Site conditions (including the presence of hazardous substances and/or site contamination) may change 


after the date of this Report. GHD does not accept responsibility arising from, or in connection with, any


change to the site conditions. GHD is also not responsible for updating this report if the site conditions


change. 
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2. Site Description


2.1 Location and Topography 


The locations and topography of the 4 No. of Crossing locations is provided in Table 1. 


Table 1 Site locations and descriptions 


Location 
Approximate 
National Grid 


Reference 
Site Description 


Crossing 1 TG 31851, 31426 


The site is located approximately 3.7 km east of North 
Walsham, off Old Hall Road near Bacton Wood. 


The site comprises of 2 No. arable fields, one either side on Old 
Hall Road. Both fields are relatively flat. 


Crossing 2 TG 29555, 31784 


The site is located approximately 2.0 km north-east of North 
Walsham. The site is dissected by the North Walsham & Dilham 
Canal. 


The western side is slightly undulating whilst the eastern side 


has a gentle slope toward the canal in the south west. Both the 


eastern and western areas of the site are arable farmland. 


Crossing 3 TG 22868 30764 


The site is located approximately 5.3 km west of North 
Walsham, north of Bridge Road. 


Both sides of the site are arable farmland gently sloping towards 


Kings Beck. 


Crossing 4 TF 97002, 14691 


The site is located approximately 2.5 km north of Dereham, near 


the intersection between Dereham Road and Mill Lane. 


The western side of the site is marshland and gently slopes south 


west. The eastern side is arable farmland and gently slopes to 


the west. 


2.2 Published Geology 


2.2.1 Crossing 1 – Wooded Copse 


The 1:50,000 British Geological Survey (BGS) Map (England and Wales) Sheet 132 & 148, Mundesley and


North Walsham, Solid and Drift (1999) and the BGS online viewer indicate the site is underlain by


 Superficial Deposits: Sand and gravel of the Briton’s Lane Sand and Gravel.


 Bedrock: Comprises the Crag Group which include marine and estuarine sands, gravels, silts and


clays.


2.2.2 Crossing 2 – North Walsham and Dilham Canal 


The 1:50,000 BGS Map (England and Wales) Sheet 132 & 148, Mundesley and North Walsham, Solid and


Drift (1999) and the BGS online viewer indicate the site is underlain by


 Superficial Deposits: The site is situated on the border between three superficial geological


deposits, Briton’s Lane Sand and Gravel, peat and head.


 Bedrock: Comprises the Crag Group which include marine and estuarine sands, gravels, silts and


clays.







6 | GHD | Report for Vattenfall – Norfolk Vanguard and Norfolk Boreas Offshore Wind Farm, 6610854 


2.2.3 Crossing 3 – Kings Beck 


The 1:50,000 BGS Map (England and Wales) Sheet 147, Alysham, Solid and Drift (2014) and the BGS 


online viewer indicate the site is underlain by; 


 Superficial Deposits: The site is situated across four superficial geological deposits, alluvium,


colluvium (head), glaciofluvial sand & gravel (Briton’s Lane Sand and Gravel) and Happisburgh Till
(Happisburgh Glacigenic Formation).


 Bedrock: Comprises the Wroxham Crag Group which comprise interbedded gravels, sands, silts


and clay. However, chalk was encountered in BH18-C3-03, suggesting that the current BGS
mapping may need to be updated.


2.2.4 Crossing 4 – Wendling Beck 


The 1:50,000 BGS Map (England and Wales) Sheet 146, Fakenham, Solid and Drift (1999) and the BGS 


online viewer indicate the site is underlain by; 


 Superficial Deposits: The site is situated across four superficial geological deposits, alluvium and


river terrace deposits, Lowestoft Formation and Briton’s Lane Sand & Gravel.


 Bedrock: Comprises Chalk of the Lewes Nodular Chalk Formation, Seaford Chalk Formation,


Newhaven Chalk Formation and Culver Chalk Formation (undifferentiated).
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3. Fieldwork


3.1 General 


Fieldwork was carried out between the 6th of November 2017 and 30th of January 2018. A summary of the 


scope of works is provided in Table 2. 


Table 2 Scope of intrusive works and in situ testing 


Intrusive 
Hole 


Location Drilling Technique In situ Testing 
Monitoring 
Installation 


BH18-C1-01 


Wooded Copse 


Cable percussion 
SPTs, Falling head test 


and PID 
Y 


BH18-C1-02 Cable percussion 
SPTs, Falling head test 


and PID 
N 


BH18-C1-03 Cable percussion 
SPTs, Falling head test 


and PID 
Y 


BH18-C1-04 Cable percussion 
SPTs, Falling head test 


and PID 
N 


BH18-C2-01 


North Walsham & 
Dilham Canal 


Cable percussion 
SPTs, Falling head test 


and PID 
Y 


BH18-C2-021 Cable percussion 
SPTs, Falling head test 


and PID 
N 


BH18-C2-03 Cable percussion 
SPTs, Falling head test 


and PID 
Y 


BH18-C2-04 Cable percussion 
SPTs, Falling head test 


and PID 
N 


BH18-C3-01 


Kings Beck 


Cable percussion 
SPTs, Falling head test 


and PID 
Y 


BH18-C3-02 Cable percussion 
SPTs, Falling head test 


and PID 
N 


BH18-C3-03 Cable percussion 
SPTs, Falling head test 


and PID 
Y 


BH18-C3-04 Cable percussion 
SPTs, Falling head test 


and PID 
N 


BH18-C4-01 


Wendling Beck 


Cable percussion 
SPTs, Falling head test 


and PID 
Y 


BH18-C4-02 Cable percussion 
SPTs, Falling head test 


and PID 
N 


BH18-C4-03 Cable percussion 
SPTs, Falling head test 


and PID 
Y 


BH18-C4-04 Cable percussion 
SPTs, Falling head test 


and PID 
N 


Exploratory Holes 


In total 15 boreholes were drilled to 10 m bgl using cable percussion drilling techniques. Four boreholes 


were completed at each crossing location, two on either side of the crossing, with the exception of Crossing 


2 where access issues prevented drilling of the fourth borehole (BH18-C2-01). 


Prior to investigation works utility plans were obtained by GHD for each Site covering the proposed


investigation locations. As an extra precaution, service inspection pits were hand dug to 1.2 m below ground 


level (bgl) at each of the borehole locations prior to drilling. 


The exploratory hole locations are shown on the maps in Appendix A. 


1 BH18-C2-01 was cancelled due to access restraints. 
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Exploratory holes were logged in accordance with the recommendations of BS5930:2015, which 


incorporates the requirements of BS EN ISO 14688-1, 14688-2 and 14689-1. Exploratory logs are 


presented in Appendix B. 


3.2 Sampling 


Geotechnical and geoenvironmental samples were taken in general accordance with BS5930:2015, 


BS10175:2011 and BS EN ISO 22475-1:2006 during exploratory works.  


Geoenvironmental samples were taken within the top two meters of the exploratory holes. These samples 


targeted materials encountered at the proposed construction depth and/or materials with high VOC 


readings or visual/olfactory evidence of environmental contamination.  


Prior to the collection of groundwater samples, the groundwater depth was measured using a portable 


interface probe and the wells were purged to ensure that the samples collected were representative of the 


surrounding groundwater and not impacted by the drilling process. Purged waters were contained on Site 


and disposed of by a licensed waste contractor.  


The groundwater samples were collected with the use of dedicated disposable HDPE bailers, decanted 


into laboratory supplied containers and labelled with location of the sample and other pertinent project 


information.  


3.3 In situ Testing 


In situ testing was carried out in general accordance to BS5930:2015, BS1377-9 (1990), BS EN ISO 22282-


1:2012 and BS EN ISO 22282-2:2012 unless otherwise stated. 


SPTs were carried out generally every 1.5 m, the results are presented on the individual exploratory logs 


in Appendix B. Information on hammer identification and calibration certificates are presented in Appendix 


G. 


Falling head tests were undertaken in each borehole at each groundwater strike location. Results are 


presented in Appendix C.  


3.4 Installations and Monitoring 


Monitoring wells were installed in 2 No. of boreholes per crossing location with the exception of Crossing 


2, where 1 No. monitoring well was installed. This was due to the cancellation of a borehole as a result of 


site access restraints. 


The monitoring wells consisted of slotted high density polyethylene (HDPE) with a gravel screen and plain 


HDPE casing from the top of the slotted casing to ground level, surrounded by bentonite.  


Each well was installed with the response zone design based on the geology encountered during drilling. 


The monitoring programme comprised of 3 No. of monitoring visits over a 3 month period (extended due to 


Christmas holiday break). Groundwater and ground gas monitoring data carried out by GHD is presented


in Appendix D.  


Calibration certificates for monitoring instrumentation is provided in Appendix G. 


3.5 Surveying of exploratory locations 


After the completion of the investigation works a GPS unit was used to survey the locations and elevation 


of each exploratory borehole. A summary of the exploratory locations is provided in Table 3. 
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Table 3 Summary of exploratory locations 


Exploratory 
Hole 


Location Type 
Final Depth 


(m) 
Eastings Northings 


Level 
(m 


AOD) 


BH18-C1-01 Wooded Copse CP 10.0 631987.650 331400.457 35.929 


BH18-C1-02 CP 10.0 631940.821 331399.460 34.404 


BH18-C1-03 CP 10.0 631796.420 331387.886 34.223 


BH18-C1-04 CP 10.0 631747.980 331406.927 33.503 


BH18-C2-01 North Walsham & 
Dilham Canal 


Cancelled due to site access constraints 


BH18-C2-02 CP 10.0 629612.075 331684.322 13.233 


BH18-C2-03 CP 10.0 629402.888 331651.331 9.33 


BH18-C2-04 CP 10.0 629258.885 331736.182 11.63 


BH18-C3-01 Kings Beck CP 10.0 623264.030 330525.057 19.639 


BH18-C3-02 CP 10.0 622959.180 330491.049 13.494 


BH18-C3-03 CP 10.0 622735.496 330490.112 13.827 


BH18-C3-04 CP 10.0 622482.953 330435.757 21.001 


BH18-C4-01 Wendling Beck CP 10.0 597251.853 315022.721 40.33 


BH18-C4-02 CP 10.0 597076.315 314888.605 32.813 


BH18-C4-03 CP 10.0 596823.098 314840.409 27.132 


BH18-C4-04 CP 10.0 596504.206 314834.943 29.119 
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4. Laboratory Testing


4.1 Geotechnical Testing 


Testing was scheduled by GHD and carried out by United Kingdom Accreditation Service (UKAS) certified 


laboratory i2 Analytical Ltd. 


A summary of the geotechnical laboratory testing is provided in Table 4 and the test results are presented 


in Appendix E.  


Table 4 Summary of geotechnical laboratory testing 


Laboratory Test Method No. of Tests Undertaken 


Atterberg Limit 
(One point method) 


BS1377-2:1990: Clause 4.4 & 5 7 


Particle Size Distribution BS1377: Part 2:1990, Clause 9.2 5 


Unconsolidated Undrained 
Triaxial 


(Single specimen) 
BS1377: Part 7:1990, Clause 8 2 


BRE suite BS1377: Part 2 & 3,1990 10 


4.2 Geoenvironmental Testing 


Testing was scheduled by GHD and carried out by UKAS certified laboratory i2 Analytical Ltd. 


Soil and groundwater samples were tested for the following contaminants: 


Soil samples 


 Asbestos,


 Poly aromatic hydrocarbons (PAHs),


 Heavy metals including; arsenic, barium, beryllium, boron, cadmium, chromium, coper, lead,


mercury, nickel, selenium, vanadium, zinc,


 Benzene, toluene, ethyl benzene, xylene and MTBE,


 Total petroleum hydrocarbons (TPH),


 Organochlorine pesticides (OCP), and


 Organophosphorous pesticides (OPP)


Groundwater samples 


 PAHs,


 Heavy metals including; arsenic, barium, beryllium, boron, cadmium, chromium, coper, lead,


mercury, nickel, selenium, vanadium, zinc,


 Benzene, toluene, ethyl benzene, xylene and MTBE,


 TPH,


 OCP, and


 OPP


The geoenvironmental laboratory test results are presented in Appendix F. 
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5. Ground Conditions


A summary of the general ground conditions encountered during the site investigation for each location is 


provided in the proceeding subsections. Where applicable GHD have updated strength descriptions in


accordance with BS5930:2015.  


The locations of the exploratory holes are shown in Appendix A and the exploratory logs are presented in 


Appendix B. 


5.1 Crossing 1 – Wooded Copse 


The general ground conditions encountered at Crossing 1 during site investigation works are summarised 


below.  


5.1.1 Site geology 


 Topsoil was encountered in each borehole location to depths between 0.1 and 0.4 m bgl.


 Eastern side of the site - Topsoil is underlain by stiff SILT and very low strength CLAY to depths of


0.8 and 1.1 m bgl.


 Underlying the silt/clay, medium dense and dense becoming very dense SAND was encountered to


10.0 m bgl. The sand was predominately dense becoming very dense in the east of the site and


medium dense in the west.


 The medium dense and very dense SAND was generally interbedded with CLAY layers in BH18-


C1-01 and BH18-C1-04 to 10.0 m bgl.


5.1.2 Observations of contamination 


There was no visual or olfactory evidence of contamination, and VOCs were not detected above the PIDs 


detection limit of 1 part per million (ppm) at any location. 


5.1.3 Groundwater 


Groundwater was not encountered at any of the borehole locations either during drilling or post monitoring. 


5.2 Crossing 2 – North Walsham & Dilham Canal 


The general ground conditions encountered at Crossing 2 during site investigation works are summarised 


below.  


5.2.1 Site geology 


 Topsoil was encountered in each borehole location to depths between 0.3 and 1.0 m bgl.


 Eastern side of site – Underlying topsoil, stiff becoming very stiff silty CLAY and clayey SILT were


encountered to a depth of 9.2 m bgl, underlain by medium dense SAND to 10.0 m bgl.


 Western side of site – Underlying topsoil, interbedded loose to medium dense SAND and stiff to


very stiff silty CLAY/ clayey SILT layers were encountered to 10.0 m bgl.


5.2.2 Observations of contamination 


There was no visual or olfactory evidence of contamination, and VOCs were not detected above the PIDs 


detection limit of 1 part per million (ppm) at any location. 
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5.2.3 Groundwater 


Groundwater was encountered at all of the locations between 1.7 and 3.0 m bgl. Groundwater rose between 


0.7 and 2.7 m bgl in BH18-C2-03 and BH18-C2-04 respectively. 


In BH18-C2-02 a second water strike was encountered at 9.0 m bgl rising to 4.4 m bgl. 


5.3 Crossing 3 – Kings Beck 


The general ground conditions encountered at Crossing 3 during site investigation works are summarised 


below.  


5.3.1 Site geology 


 Topsoil was encountered at each location to depths between 0.3 and 0.5 m bgl.


 Underlying the topsoil in BH18-C3-01 and BH18-C3-04, loose becoming medium dense SAND


and GRAVEL was encountered to depths of 10.0 and 8.4 m bgl respectively. High strength CLAY


underlies the sand and gravel in BH18-C3-04 to 10.0 m bgl.


 Underlying the topsoil in BH18-C3-02 and BH18-C3-03, interbedded layers of loose to medium


dense SAND and firm to stiff CLAY were encountered to depths of 10.0 and 9.4 m bgl


respectively.


 CHALK was encountered between 9.4 and 10.0 m bgl in BH18-C3-03.


5.3.2 Observations of contamination 


There was no visual or olfactory evidence of contamination, and VOCs were not detected above the PIDs 


detection limit of 1 part per million (ppm) at any location. 


5.3.3 Groundwater 


Groundwater was encountered at all locations with the exception of BH18-C3-04. The groundwater was 


encountered between 4.0 and 6.9 m bgl rising between 1.6 and 6.6 m bgl in BH18-C3-02 and BH18-C3-01 


respectively.  


5.4 Crossing 4 – Wendling Beck 


The general ground conditions encountered at Crossing 4 during site investigation works are summarised 


below.  


5.4.1 Site geology 


 Eastern side of site – Topsoil encountered to depths of 0.2 and 0.3 m bgl, underlain by firm to very


stiff CLAY and SILT to 2.5 and 3.8 m bgl, underlain by medium dense SAND to 7.8 and 9.0 m bgl.


Soft to very stiff CLAY was encountered between 7.8 to 10.0 m bgl.


 In BH18-C4-03, PEAT was encountered to depth of 0.5 m bgl, underlain by GRAVEL to 1.6 m bgl,


underlain by soft to firm CLAY to 3.5 m bgl. Chalk was encountered between 3.5 and 10.0 m bgl.


 In BH18-C4-04, PEAT was encountered to depth of 1.5 m bgl, underlain by interbedded layers of


firm to stiff CLAY and loose SAND & GRAVEL to depth of 10.0 m bgl.


5.4.2 Observations of contamination 


There was no visual or olfactory evidence of contamination, and VOCs were not detected above the PIDs 


detection limit of 1 part per million (ppm) at any location. 
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5.4.3 Groundwater 


Groundwater was encountered at all locations between 0.5 and 8.5 m bgl. The groundwater table was 


significantly higher on the west side of the crossing with the water table ≤1 m bgl in the west and between 


5.5 and 7.5 m bgl in the east. 


Groundwater rose between 1.6 and 8.3 m bgl in BH18-C4-04 and BH18-C4-01 respectively. 
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Appendices 
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Appendix A – Investigation Locations 
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Appendix B – Borehole Logs 







70 Blows


50+


50+


37


8


34


Dark greyish brown clayey slightly sandy SILT
with frequent rootlets. Topsoil
Stiff light mottled orangish brown and grey
clayey slightly sandy SILT. Sand is fine to
medium grained. Probable Briton's Lane Sand
and Gravel
Very low strength dark orangish brown sandy
CLAY with brownish orange and white medium
grained sand lenses. Probable Briton's Lane
Sand and Gravel


Very dense, light orangish brown fine to
medium grained SAND with white sand lenses.
Probable Briton's Lane Sand and Gravel


Dense, light orangish brown fine to medium
grained SAND with white sand lenses.
Probable Briton's Lane Sand and Gravel


Firm, light orangish brown sandy CLAY. Sand
is fine to medium grained. Probable Briton's
Lane Sand and Gravel


Dense light orangish brown slightly clayey
SAND with occasional white sand lenses. Rare
rounded to sub-rounded gravel of flint present.
Probable Briton's Lane Sand and Gravel


END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II


PROJECT NUMBER:  12500255


CLIENT:  Vattenfall


LOCATION:  East Anglia


HOLE DESIGNATION:


STRATIGRAPHIC DESCRIPTION & REMARKS


MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:


1


2


3


4


5


6


7


8


9


10


DEPTH
m BGS


18-C1-01
DATE COMPLETED:  23 November 2017


DRILLING METHOD:  Cable Percussion


FIELD PERSONNEL:  M. Foster


STRATIGRAPHIC AND INSTRUMENTATION LOG
O


V
E


R
B


U
R


D
E


N
 L


O
G


  V
A


N
G


U
A


R
D


 N
O


R
FO


LK
 B


H
 L


O
G


S
.G


P
J 


 C
R


A
_C


O
R


P
.G


D
T 


 1
6/


1/
18


MONITOR INSTALLATIONDEPTH
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D3
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D7
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D11
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SPT4 +
D13


B14


SPT5 +
D15


D16







23


34


50+


50+


50+


50+


Firm dark brown clayey slightly sandy SILT with
occasional rootlets. Topsoil
Stiff light mottled orangish brown and grey
clayey slightly sandy SILT. Sand is fine to
medium grained with frequent medium grained
sub-rounded to sub-angular gravel of flint.
Probable Briton's Lane Sand and Gravel
Dense orangish brown slightly clayey fine to
medium grained SAND with occasional
sub-rounded to sub-angular medium grained
gravel of flint. Occasional reddish brown sand
lenses present. Probable Briton's Lane Sand
and Gravel
Dense orangish brown gravelly medium to
coarse grained SAND with occasional gravel
lenses. Gravel is medium to coarse
sub-rounded to angular gravel of flint with rare
cobbles (up to 100mm). Probable Briton's Lane
Sand and Gravel
Very dense light orangish brown medium to
coarse SAND with sandy clay lenses. Probable
Briton's Lane Sand and Gravel


Very dense light orangish brown medium to
coarse grained SAND with white fine to
medium grained sand lenses. Probable Briton's
Lane Sand and Gravel


END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II


PROJECT NUMBER:  12500255


CLIENT:  Vattenfall


LOCATION:  East Anglia


HOLE DESIGNATION:


STRATIGRAPHIC DESCRIPTION & REMARKS


MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:


1


2


3


4


5


6


7


8


9


10


DEPTH
m BGS


18-C1-02
DATE COMPLETED:  24 November 2017


DRILLING METHOD:  Cable Percussion


FIELD PERSONNEL:  M. Foster


STRATIGRAPHIC AND INSTRUMENTATION LOG
O
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14


60 Blows


21


23


65 Blows


Brown fine clayey SAND with some flint
cobbles throughout. Topsoil
Yellow/brown fine to medium grained SAND
with some coarse flint gravel and cobbles.
Probable Briton's Lane Sand and Gravel
Medium dense yellow fine to medium grained
SAND. Probable Briton's Lane Sand and
Gravel


Medium dense white fine to medium grained
SAND. Probable Briton's Lane Sand and
Gravel


Medium dense orange/brown slightly clayey
fine grained SAND. Probable Briton's Lane
Sand and Gravel


Medium dense yellow coarse grained SAND
with thin bands of white fine grained sand and
grey brown clay throughout. Probable Briton's
Lane Sand and Gravel


Medium dense orange/brown slightly clayey
fine grained SAND. Probable Briton's Lane
Sand and Gravel


END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II


PROJECT NUMBER:  12500255


CLIENT:  Vattenfall


LOCATION:  East Anglia


HOLE DESIGNATION:


STRATIGRAPHIC DESCRIPTION & REMARKS


MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:


1


2


3


4


5


6


7


8


9


10


DEPTH
m BGS


18-C1-03
DATE COMPLETED:  16 November 2017


DRILLING METHOD:  Cable Percussion


FIELD PERSONNEL:  C. Dexter


STRATIGRAPHIC AND INSTRUMENTATION LOG
O
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15


16


19


60 Blows


19


Brown clayey SAND. Topsoil
Medium dense white/yellow gravelly fine to
coarse grained SAND. Gravel comprises flint.
Probable Briton's Lane Sand and Gravel


Medium dense yellow/brown coarse gravelly
SAND. Probable Briton's Lane Sand and
Gravel


High strength brown silty sandy CLAY. Sand is
fine grained. Probable Briton's Lane Sand and
Gravel


Medium dense orange medium to coarse
grained SAND. Probable Briton's Lane Sand
and Gravel
Very stiff brown silty sandy CLAY. Sand is fine
grained. Probable Briton's Lane Sand and
Gravel


END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II


PROJECT NUMBER:  12500255


CLIENT:  Vattenfall


LOCATION:  East Anglia


HOLE DESIGNATION:


STRATIGRAPHIC DESCRIPTION & REMARKS


MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:


1


2


3


4


5


6


7


8


9


10


DEPTH
m BGS


18-C1-04
DATE COMPLETED:  17 November 2017


DRILLING METHOD:  Cable Percussion


FIELD PERSONNEL:  C. Dexter


STRATIGRAPHIC AND INSTRUMENTATION LOG
O


V
E


R
B


U
R


D
E


N
 L


O
G


  V
A


N
G


U
A


R
D


 N
O


R
FO


LK
 B


H
 L


O
G


S
.G


P
J 


 C
R


A
_C


O
R


P
.G


D
T 


 1
6/


1/
18


MONITOR INSTALLATIONDEPTH
m BGS


D1


SPT1 +
B1


SPT2 +
D2


SPT3 +
D3


SPT4 +
D4


U1


D5


SPT5 D6


D7







9


9


40 Blows


19


50 Blows


18


Dark brown/grey sandy CLAY. Topsoil


Stiff light brown silty slightly sandy CLAY.
Some grey thickly laminated clay bands
throughout. Probable Head Deposits


Stiff light grey silty CLAY with some fine
grained sand throughout. Probable Head
Deposits
Chalk stone at 4.5 m bgl.


Stiff light grey clayey SILT. Probable Head
Deposits


Very stiff grey CLAY. Probable Head Deposits


Medium dense grey coarse grained SAND.
Probable Head Deposits


END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II


PROJECT NUMBER:  12500255


CLIENT:  Vattenfall


LOCATION:  East Anglia


HOLE DESIGNATION:


STRATIGRAPHIC DESCRIPTION & REMARKS


MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:


1


2


3


4


5


6


7


8


9


10


DEPTH
m BGS


18-C2-02
DATE COMPLETED:  15 November 2017


DRILLING METHOD:  Cable Percussion


FIELD PERSONNEL:  C. Dexter


STRATIGRAPHIC AND INSTRUMENTATION LOG


WATER STRIKE RISE
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B1
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SPT3 +
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19


40 Blows


11


7


9


13


Brown sandy CLAY. Sand is medium to
coarse. Some orange thinly laminated clay
layers throughout. Topsoil


Medium dense dark grey fine to medium
grained clayey SAND. Some sub-rounded fine
grained gravel throughout. Probable Head
Deposits
Medium dense dark grey medium grained
clayey gravelly SAND. Gravel is fine and
angular. Probable Head Deposits
Probably stiff grey sandy CLAY. Sand is
medium grained. Probable Head Deposits


Loose to medium dense grey medium to
coarse grained SAND. Probable Head
Deposits


END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II


PROJECT NUMBER:  12500255


CLIENT:  Vattenfall


LOCATION:  East Anglia


HOLE DESIGNATION:


STRATIGRAPHIC DESCRIPTION & REMARKS


MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:


1


2


3


4


5


6


7


8


9


10


DEPTH
m BGS


18-C2-03
DATE COMPLETED:  10 November 2017


DRILLING METHOD:  Cable Percussion


FIELD PERSONNEL:  C. Dexter


STRATIGRAPHIC AND INSTRUMENTATION LOG


WATER STRIKE RISE
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D8


SPT4 +
D9
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15


17


5


21


17


21


Brown silty CLAY with gravel and frequent
organic matter present. Gravel is sub-rounded
to angular flint to medium of flint and stone.
Topsoil
Loose light brown SAND with frequent brown
silty clay pockets/lenses. Occasional
sub-rounded to sub-angular, medium grained
flint gravel and rare cobbles present.  Probable
Head Deposits
Stiff mottled brown CLAY with occasional
gravel. Gravel is sub-rounded to sub-angular of
chalk and flints. Probable Head Deposits
Stiff (locally soft) brown clayey SILT with
orange brown fine to medium grained sand
lenses. Probable Head Deposits
Medium dense orange brown medium to
coarse grained SAND. Probable Head
Deposits


Loose to medium dense light grey silty fine
grained SAND. Probable Head Deposits
From 7.5m Becoming silty medium grained
SAND.


Stiff to very stiff dark grey silty slightly sandy
CLAY with rare gravel. Gravel is fine to
medium grained sub-rounded to sub-angular of
flint and chalk. Probable Head Deposits
Very stiff dark grey clayey slightly sandy SILT.
Probable Head Deposits


END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II


PROJECT NUMBER:  12500255


CLIENT:  Vattenfall


LOCATION:  East Anglia


HOLE DESIGNATION:


STRATIGRAPHIC DESCRIPTION & REMARKS


MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:


1


2


3


4


5


6


7


8


9


10


DEPTH
m BGS


18-C2-04
DATE COMPLETED:  10 November 2017


DRILLING METHOD:  Cable Percussion


FIELD PERSONNEL:  M. Foster


STRATIGRAPHIC AND INSTRUMENTATION LOG


WATER STRIKE RISE


O
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SPT1 +
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Env


Sample
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SPT3
B3


SPT4 +
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SPT5 +
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SPT6 +
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8


14


16


15


18


18


Brown sandy CLAY. Topsoil


Yellow slightly clayey SAND. Happisburgh
Glacigenic Formation
At 0.6 m bgl rounded flint cobbles.


Loose becoming medium dense with depth
yellow slightly clayey SAND. Happisburgh
Glacigenic Formation
Loose yellow coarse grained SAND with some
bands of brown and white sand. Happisburgh
Glacigenic Formation


Medium dense yellow coarse grained SAND
with some bands of brown and white sand.
Happisburgh Glacigenic Formation
Medium dense brown coarse grained SAND.
Happisburgh Glacigenic Formation


END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II


PROJECT NUMBER:  12500255


CLIENT:  Vattenfall


LOCATION:  East Anglia


HOLE DESIGNATION:


STRATIGRAPHIC DESCRIPTION & REMARKS


MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:


1


2


3


4


5


6


7


8


9


10


DEPTH
m BGS


18-C3-01
DATE COMPLETED:  8 November 2017


DRILLING METHOD:  Cable Percussion


FIELD PERSONNEL:  C. Dexter


STRATIGRAPHIC AND INSTRUMENTATION LOG


WATER STRIKE RISE


O
V


E
R


B
U


R
D


E
N


 L
O


G
  V


A
N


G
U


A
R


D
 N


O
R


FO
LK


 B
H


 L
O


G
S


.G
P


J 
 C


R
A


_C
O


R
P


.G
D


T 
 8


/2
/1


8


MONITOR INSTALLATIONDEPTH
m BGS


D1


SPT1 +
D2


B1


STP2 +
D3


SPT3 +
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40 Blows


7


7


8


21


Brown sandy CLAY. Topsoil


Stiff light grey sandy CLAY with some brown
thickly laminated clay bands. Sand is medium
grained. Happisburgh Glacigenic Formation


Loose brown medium to coarse grained SAND.
Happisburgh Glacigenic Formation


Probably stiff  yellow/brown sandy CLAY, sand
is fine to medium grained. Some rounded fine
to medium grained gravel with depth.
Happisburgh Glacigenic Formation


Loose grey coarse grained sub-angular to
angular flint and chalk clayey GRAVEL.
Happisburgh Glacigenic Formation


Loose grey medium to coarse grained SAND
with rare black sub-rounded to sub-angular
cobbles and coarse grained gravel throughout.
Happisburgh Glacigenic Formation
Loose grey medium to coarse grained SAND.
Happisburgh Glacigenic Formation


Firm grey silty CLAY with some fine grained
sand with depth. Happisburgh Glacigenic
Formation


Medium dense grey medium to coarse grained
SAND. Happisburgh Glacigenic Formation


END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II


PROJECT NUMBER:  12500255


CLIENT:  Vattenfall


LOCATION:  East Anglia


HOLE DESIGNATION:


STRATIGRAPHIC DESCRIPTION & REMARKS


MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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DEPTH
m BGS


18-C3-02
DATE COMPLETED:  9 November 2017


DRILLING METHOD:  Cable Percussion


FIELD PERSONNEL:  C. Dexter


STRATIGRAPHIC AND INSTRUMENTATION LOG
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13


8


50 Blows


12


Dark brown medium to coarse grained clayey
SAND. Topsoil


Loose dark brown medium to coarse grained
clayey SAND. Probable Head Deposits


Loose to medium dense yellow/brown medium
grained clayey SAND. Some thinly layered
brown and red sandy bands. Probable Head
Deposits


Firm yellow/brown medium grained sandy
CLAY with some thin bands of yellow, brown
and red sand. Probable Head Deposits


Very low strength grey sandy CLAY, sand is
fine grained. Some thinly bedded bands of
coarse grey sand throughout. Probable
alluvium


Grey coarse grained gravelly SAND, gravel is
fine  to coarse grained sub-rounded. Some soft
very sandy clay throughout. Probable alluvium


Medium dense grey coarse grained SAND.
Probable alluvium
From 9.0 m frequent shell fragments present.


White CHALK. Probable white chalk subgroup.


END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II


PROJECT NUMBER:  12500255


CLIENT:  Vattenfall


LOCATION:  East Anglia


HOLE DESIGNATION:


STRATIGRAPHIC DESCRIPTION & REMARKS


MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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DEPTH
m BGS


18-C3-03
DATE COMPLETED:  7 November 2017


DRILLING METHOD:  Cable Percussion


FIELD PERSONNEL:  C. Dexter


STRATIGRAPHIC AND INSTRUMENTATION LOG


WATER STRIKE RISE
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40 Blows


Dark brown sandy CLAY with organic matter
and flint cobbles throughout. Topsoil


Loose to medium dense brown/yellow SAND.
Some yellow/white sand bands decreasing with
depth. Probable Briton's Lane Sand and Gravel


Medium dense brown fine to medium grained
SAND. Probable Briton's Lane Sand and
Gravel


Medium dense dark brown slightly clayey
sandy rounded to sub-rounded GRAVEL.
Probable Wroxham Crag Formation


Medium dense sandy sub-rounded medium to
coarse grained GRAVEL of flint, with some flint
cobbles throughout.  Probable Wroxham Crag
Formation
High strength dark brown/black coarse grained
slightly sandy gravelly CLAY. Gravel is coarse
grained.  Probable Wroxham Crag Formation


END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II


PROJECT NUMBER:  12500255


CLIENT:  Vattenfall


LOCATION:  East Anglia


HOLE DESIGNATION:


STRATIGRAPHIC DESCRIPTION & REMARKS


MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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DEPTH
m BGS


18-C3-04
DATE COMPLETED:  6 November 2017


DRILLING METHOD:  Cable Percussion


FIELD PERSONNEL:  C. Dexter


STRATIGRAPHIC AND INSTRUMENTATION LOG
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60 Blows


11


26


16
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17


Brown silty CLAY with rare rootlets. Topsoil


Stiff light brown CLAY with gravel of flint.
Gravel is sub-angular to angular gravel of flint
with sub-angular cobbles. Occasional very thin
peat lenses present containing undecomposed
organics. Alluvium
Low strength orange brown sandy CLAY.
Alluvium


Very stiff light grey brown slightly gravelly
CLAY with occasional fine grained orange
brown sand lenses. Gravel is fine to medium
grained sub-rounded to sub-angular of chalk.
Alluvium


Medium dense brown slightly silty gravelly
medium grained SAND with clay lenses
containing chalk fragments. Gravel is
sub-rounded to angular fine to coarse flint and
stone. Alluvium
Medium dense yellow brown gravelly medium
grained SAND. Gravel is sub-rounded to
angular fine to coarse gravel of chalk with rare
flint and chalk cobbles. Alluvium


Medium dense yellow brown medium grained
SAND. Alluvium


Soft light cream slightly sandy CLAY with
occasional sub-rounded to sub-angular fine to
medium grained gravel of chalk and flint.
Alluvium
END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II


PROJECT NUMBER:  12500255


CLIENT:  Vattenfall


LOCATION:  East Anglia


HOLE DESIGNATION:


STRATIGRAPHIC DESCRIPTION & REMARKS


MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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18-C4-01
DATE COMPLETED:  9 November 2017


DRILLING METHOD:  Cable Percussion


FIELD PERSONNEL:  M. Foster


STRATIGRAPHIC AND INSTRUMENTATION LOG
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13
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Brown clayey slightly sandy SILT with
occasional gravel and cobbles. Gravel and
cobbles are sub-angular to angular of flint.
Frequent grass and rootlets present. Topsoil
Firm brown clayey slightly sandy SILT with
frequent gravel and cobbles. Gravel and
cobbles are sub-angular to angular of flint.
Alluvium
Stiff brown slightly silty sandy CLAY with
occasional gravel and cobbles. Gravel and
cobbles are sub-rounded to sub-angular of flint.
Alluvium
Stiff mottled grey brown and brown slightly
sandy CLAY with frequent sand lenses and
pockets of peat. Occasional sub-rounded to
sub-angular gravel of flint and organics
present. Alluvium
Medium dense light brown silty medium SAND
with clay lenses. Rare sub-angular to angular
gravel and cobbles of flint present. Alluvium


6.0m - 7.8m Frequent sub-angular to angular
fine grained gravel of chalk and flint cobbles
present.
7.5m Becoming dense.


Firm becoming very stiff dark grey/brown silty
slightly sandy CLAY with pockets of chalk
fragments. Occasional sub-rounded to angular
flint cobbles present. Alluvium


9.0m - 10.0m No chalk fragments or flint.
Occasional very dark grey thin clay lenses
present.


END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II


PROJECT NUMBER:  12500255


CLIENT:  Vattenfall


LOCATION:  East Anglia


HOLE DESIGNATION:


STRATIGRAPHIC DESCRIPTION & REMARKS


MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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DEPTH
m BGS


18-C4-02
DATE COMPLETED:  8 November 2017


DRILLING METHOD:  Cable Percussion


FIELD PERSONNEL:  M. Foster


STRATIGRAPHIC AND INSTRUMENTATION LOG
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Dark brown clayey slightly sandy PEAT with
occasional fine to medium sub-rounded to
angular gravel. Frequent rootlets present.
Topsoil
Loose multi colored slightly silty sandy
sub-rounded to angular fine to coarse grained
GRAVEL of mixed lithologies including flint.
Sand is coarse grained. Alluvium


Firm light brown slightly sandy CLAY with
frequent pockets of medium to coarse grained
chalk and flint gravel and rare sub-rounded to
sub-angular flint cobbles. Alluvium


Very soft to soft light whitish brown slightly
sandy chalky CLAY with dark grey clay lenses.
Occasional sub-rounded to sub-angular gravel
of flints present. Alluvium
Stiff light whitish brown very weathered CHALK
displaying soil like properties. Lewes Nodular
Chalk Formation


Firm off white to white putty CHALK with very
thin brownish grey clay lenses. Rare chalk and
flint gravel present. Lewes Nodular Chalk
Formation


END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II


PROJECT NUMBER:  12500255


CLIENT:  Vattenfall


LOCATION:  East Anglia


HOLE DESIGNATION:


STRATIGRAPHIC DESCRIPTION & REMARKS


MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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18-C4-03
DATE COMPLETED:  7 November 2017


DRILLING METHOD:  Cable Percussion


FIELD PERSONNEL:  M. Foster


STRATIGRAPHIC AND INSTRUMENTATION LOG
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O
V


E
R


B
U


R
D


E
N


 L
O


G
  V


A
N


G
U


A
R


D
 N


O
R


FO
LK


 B
H


 L
O


G
S


.G
P


J 
 C


R
A


_C
O


R
P


.G
D


T 
 1


6/
1/


18


MONITOR INSTALLATIONDEPTH
m BGS


D1


B1


B2
Env


Sample
D2
D3


CPT1
B3


D4
SPT1
D5


D5 + B4


SPT2 +
D6


SPT3 +
D7


SPT4 +
D8


SPT5 +
D9







7
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10


8
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7


Dark brown clayey slightly sandy PEAT with
frequent rootlets. Topsoil
Soft Dark brown clayey slightly sandy PEAT
with soft greyish brown sandy clay lenses.
Occasional sub-angular medium grained
gravel of flint present. Alluvium


Firm greyish brown slightly silty slightly sandy
gravelly CLAY. Gravel is sub-angular to
angular medium to coarse grained of flint with
frequent sub-angular to angular flint cobbles
present. River Terrace Deposits


Loose light brown SAND and GRAVEL with
pockets of mottled brown clay. Gravel is
sub-angular to angular gravel of chalk and flint.
River Terrace Deposits


Firm to stiff greyish brown slightly silty slighty
sandy CLAY with frequent gravel bands.
Gravel is sub-rounded to sub-angular fine to
coarse grained gravel of chalk and flint. River
Terrace Deposits


Firm to stiff light grey slightly silty slighty sandy
slightly gravelly CLAY with frequent gravel
lenses. Gravel is sub-rounded to angular fine
to coarse chalk and flint with some chalk and
flint cobbles present. River Terrace Deposits


Loose greyish white clayey slightly sandy fine
to medium grained sub-angular to angular
GRAVEL with soft sandy clay lenses present.
Gravel is of chalk and flints. River Terrace
Deposits


END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II


PROJECT NUMBER:  12500255


CLIENT:  Vattenfall


LOCATION:  East Anglia


HOLE DESIGNATION:


STRATIGRAPHIC DESCRIPTION & REMARKS


MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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18-C4-04
DATE COMPLETED:  6 November 2017


DRILLING METHOD:  Cable Percussion


FIELD PERSONNEL:  M. Foster


STRATIGRAPHIC AND INSTRUMENTATION LOG


WATER STRIKE
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Appendix C – Falling Head Test Results 







Variable Head Permeability Test Results


Project East Anglia (North) Offshore Windfarm


Project Number 6610854 Calculations by DH


Borehole  BH18‐C2‐02 (Test 1) Checked by MF


Static Water Level (m) 1.9


Internal Diameter (D) (m) 0.2


Length of standpipe below ground level  (m) 0


Height of water above ground level  (m)  0


Length of standpipe above ground level  (m) 0


Water level at start of test (m) 0


Top of response zone (m) 2


Bottom of response zone (m) 3


Time (t0) (s) 0 Initial head h(0) at t(0) 3


Time (t) (s) 3600 Final head h(t) at t 2.8


Length of response zone (L) 1


Cross sectional area (S) 0.031


Material Description sandy silty clay


Elapsed time
Water below 


datum


Head of 


Water


(s) (m) (m)


0 0 3


10 0.02 2.98


20 0.04 2.96


30 0.05 2.95


60 0.06 2.94


120 0.07 2.93


180 0.075 2.925


240 0.078 2.922


300 0.08 2.92


600 0.09 2.91


900 0.1 2.9


1200 0.12 2.88


1500 0.13 2.87


1800 0.14 2.86


2400 0.16 2.84


3000 0.18 2.82


3600 0.2 2.8


F = 2.72 k = 2.22E‐07 m/s
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Variable Head Permeability Test Results


Project East Anglia (North) Offshore Windfarm


Project Number 6610854 Calculations by DH


Borehole  BH18‐C2‐02 (Test 2) Checked by MF


Static Water Level (m) 4.4


Internal Diameter (D) (m) 0.15


Length of standpipe below ground level  (m) 0


Height of water above ground level  (m)  0


Length of standpipe above ground level  (m) 0


Water level at start of test (m) 0


Top of response zone (m) 6


Bottom of response zone (m) 10


Time (t0) (s) 0 Initial head h(0) at t(0) 10.00


Time (t) (s) 3600 Final head h(t) at t 8.88


Length of response zone (L) 4


Cross sectional area (S) 0.018


Material Description sand/clay


Elapsed time
Water below 


datum


Head of 


Water


(s) (m) (m)


0 0.00 10.00


10 0.06 9.94


20 0.10 9.90


30 0.13 9.87


60 0.18 9.82


120 0.27 9.73


180 0.32 9.68


240 0.38 9.62


300 0.43 9.57


600 0.58 9.42


900 0.69 9.31


1200 0.78 9.22


1500 0.86 9.14


1800 0.91 9.09


2400 1.00 9.00


3000 1.06 8.94


3600 1.12 8.88


F = 6.32 k = 9.23E‐08 m/s
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Variable Head Permeability Test Results


Project East Anglia (North) Offshore Windfarm


Project Number 6610854 Calculations by DH


Borehole  BH18‐C2‐03 Checked by MF


Static Water Level (m) 0.7


Internal Diameter (D) (m) 0.15


Length of standpipe below ground level  (m) 0


Height of water above ground level  (m)  0


Length of standpipe above ground level  (m) 0


Water level at start of test (m) 0


Top of response zone (m) 9


Bottom of response zone (m) 10


Time (t0) (s) 0 Initial head h(0) at t(0) 10.00


Time (t) (s) 3600 Final head h(t) at t 9.44


Length of response zone (L) 1


Cross sectional area (S) 0.018


Material Description sand


Elapsed time
Water below 


datum


Head of 


Water


(s) (m) (m)


0 0.00 10.00


10 0.05 9.95


20 0.06 9.94


30 0.07 9.93


60 0.10 9.90


120 0.14 9.86


180 0.17 9.83


240 0.20 9.80


300 0.22 9.78


600 0.28 9.72


900 0.32 9.68


1200 0.37 9.63


1500 0.40 9.60


1800 0.44 9.56


2400 0.48 9.52


3000 0.52 9.48


3600 0.56 9.44


F = 2.42 k = 1.17E‐07 m/s
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Variable Head Permeability Test Results


Project East Anglia (North) Offshore Windfarm


Project Number 6610854 Calculations by DH


Borehole  BH18‐C2‐04 Checked by MF


Static Water Level (m) 3


Internal Diameter (D) (m) 0.15


Length of standpipe below ground level  (m) 0


Height of water above ground level  (m)  0


Length of standpipe above ground level  (m) 0


Water level at start of test (m) 0


Top of response zone (m) 3.5


Bottom of response zone (m) 4


Time (t0) (s) 0 Initial head h(0) at t(0) 2.00


Time (t) (s) 3600 Final head h(t) at t 1


Length of response zone (L) 0.5


Cross sectional area (S) 0.018


Material Description sand


Elapsed time
Water below 


datum


Head of 


Water


(s) (m) (m)


0 2.00 2.00


10 2.20 1.80


20 2.25 1.75


30 2.35 1.65


60 2.50 1.50


120 2.55 1.45


180 2.65 1.35


240 2.65 1.35


300 2.70 1.30


600 2.73 1.27


900 2.75 1.25


1200 2.80 1.20


1500 2.89 1.11


1800 2.95 1.05


2400 3.00 1.00


3000 3.00 1.00


3600 3.00 1.00


F = 1.64 k = 2.08E‐06 m/s
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Variable Head Permeability Test Results


Project East Anglia (North) Offshore Windfarm


Project Number 6610854 Calculations by DH


Borehole  BH18‐C3‐01 Checked by MF


Static Water Level (m) 6.4


Internal Diameter (D) (m) 0.15


Length of standpipe below ground level  (m) 0


Height of water above ground level  (m)  0


Length of standpipe above ground level  (m) 0


Water level at start of test (m) 0


Top of response zone (m) 7


Bottom of response zone (m) 8


Time (t0) (s) 0 Initial head h(0) at t(0) 8.00


Time (t) (s) 3600 Final head h(t) at t 7.78


Length of response zone (L) 1


Cross sectional area (S) 0.018


Material Description sand


Elapsed time
Water below 


datum


Head of 


Water


(s) (m) (m)


0 0.00 8.00


10 0.01 7.99


20 0.02 7.98


30 0.03 7.97


60 0.05 7.95


120 0.07 7.93


180 0.08 7.92


240 0.09 7.91


300 0.10 7.90


600 0.12 7.88


900 0.14 7.86


1200 0.15 7.85


1500 0.16 7.84


1800 0.17 7.83


2400 0.19 7.81


3000 0.21 7.79


3600 0.22 7.78


F = 2.42 k = 5.66E‐08 m/s
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Variable Head Permeability Test Results


Project East Anglia (North) Offshore Windfarm


Project Number 6610854 Calculations by DH


Borehole  BH18‐C3‐03 Checked by MF


Static Water Level (m) 2.8


Internal Diameter (D) (m) 0.15


Length of standpipe below ground level  (m) 0


Height of water above ground level  (m)  0


Length of standpipe above ground level  (m) 0


Water level at start of test (m) 0


Top of response zone (m) 4


Bottom of response zone (m) 5


Time (t0) (s) 0 Initial head h(0) at t(0) 5.00


Time (t) (s) 3600 Final head h(t) at t 3.86


Length of response zone (L) 1


Cross sectional area (S) 0.018


Material Description sandy clay


Elapsed time
Water below 


datum


Head of 


Water


(s) (m) (m)


0 0.00 5.00


10 0.12 4.88


20 0.18 4.82


30 0.23 4.77


60 0.27 4.73


120 0.38 4.62


180 0.44 4.56


240 0.49 4.51


300 0.56 4.44


600 0.70 4.30


900 0.79 4.21


1200 0.86 4.14


1500 0.94 4.06


1800 1.00 4.00


2400 1.06 3.94


3000 1.10 3.90


3600 1.14 3.86


F = 2.42 k = 5.25E‐07 m/s
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Variable Head Permeability Test Results


Project East Anglia (North) Offshore Windfarm


Project Number 6610854 Calculations by DH


Borehole  BH18‐C4‐01 Checked by MF


Static Water Level (m) 8


Internal Diameter (D) (m) 0.15


Length of standpipe below ground level  (m) 0


Height of water above ground level  (m)  0


Length of standpipe above ground level  (m) 0


Water level at start of test (m) 0


Top of response zone (m) 8


Bottom of response zone (m) 8.5


Time (t0) (s) 0 Initial head h(0) at t(0) 1.50


Time (t) (s) 3600 Final head h(t) at t 0.25


Length of response zone (L) 0.5


Cross sectional area (S) 0.018


Material Description gravelly sand


Elapsed time
Water below 


datum


Head of 


Water


(s) (m) (m)


0 7.00 1.50


10 7.10 1.40


20 7.20 1.30


30 7.40 1.10


60 7.50 1.00


120 7.65 0.85


180 7.80 0.70


240 8.00 0.50


300 8.00 0.50


600 8.20 0.30


900 8.20 0.30


1200 8.20 0.30


1500 8.20 0.30


1800 8.30 0.20


2400 8.30 0.20


3000 8.30 0.20


3600 8.25 0.25


F = 1.64 k = 5.37E‐06 m/s
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Variable Head Permeability Test Results


Project East Anglia (North) Offshore Windfarm


Project Number 6610854 Calculations by DH


Borehole  BH18‐C4‐02 Checked by MF


Static Water Level (m) 5


Internal Diameter (D) (m) 0.15


Length of standpipe below ground level  (m) 0


Height of water above ground level  (m)  0


Length of standpipe above ground level  (m) 0


Water level at start of test (m) 0


Top of response zone (m) 5.5


Bottom of response zone (m) 6


Time (t0) (s) 0 Initial head h(0) at t(0) 3.00


Time (t) (s) 3600 Final head h(t) at t 1


Length of response zone (L) 0.5


Cross sectional area (S) 0.018


Material Description sand


Elapsed time
Water below 


datum


Head of 


Water


(s) (m) (m)


0 3.00 3.00


10 3.20 2.80


20 3.80 2.20


30 3.80 2.20


60 4.00 2.00


120 4.10 1.90


180 4.25 1.75


240 4.40 1.60


300 4.50 1.50


600 4.72 1.28


900 4.95 1.05


1200 5.00 1.00


1500 5.00 1.00


1800 5.00 1.00


2400 5.00 1.00


3000 5.00 1.00


3600 5.00 1.00


F = 1.64 k = 3.29E‐06 m/s
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Variable Head Permeability Test Results


Project East Anglia (North) Offshore Windfarm


Project Number 6610854 Calculations by DH


Borehole  BH18‐C4‐03 Checked by MF


Static Water Level (m) 0.5


Internal Diameter (D) (m) 0.15


Length of standpipe below ground level  (m) 0


Height of water above ground level  (m)  0


Length of standpipe above ground level  (m) 0


Water level at start of test (m) 0


Top of response zone (m) 1


Bottom of response zone (m) 1.5


Time (t0) (s) 0 Initial head h(0) at t(0) 1.50


Time (t) (s) 3600 Final head h(t) at t 1.1


Length of response zone (L) 0.5


Cross sectional area (S) 0.018


Material Description slightly silty sandy gravel


Elapsed time
Water below 


datum


Head of 


Water


(s) (m) (m)


0 0.00 1.50


10 0.10 1.40


20 0.10 1.40


30 0.10 1.40


60 0.10 1.40


120 0.10 1.40


180 0.10 1.40


240 0.20 1.30


300 0.20 1.30


600 0.20 1.30


900 0.20 1.30


1200 0.30 1.20


1500 0.30 1.20


1800 0.30 1.20


2400 0.30 1.20


3000 0.40 1.10


3600 0.40 1.10


F = 1.64 k = 9.30E‐07 m/s
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Variable Head Permeability Test Results


Project East Anglia (North) Offshore Windfarm


Project Number 6610854 Calculations by DH


Borehole  BH18‐C4‐04 Checked by MF


Static Water Level (m) 1.6


Internal Diameter (D) (m) 0.15


Length of standpipe below ground level  (m) 0


Height of water above ground level  (m)  0


Length of standpipe above ground level  (m) 0


Water level at start of test (m) 0


Top of response zone (m) 3


Bottom of response zone (m) 3.5


Time (t0) (s) 0 Initial head h(0) at t(0) 3.50


Time (t) (s) 3600 Final head h(t) at t 2.6


Length of response zone (L) 0.5


Cross sectional area (S) 0.018


Material Description sand and gravel


Elapsed time
Water below 


datum


Head of 


Water


(s) (m) (m)


0 0.00 3.50


10 0.10 3.40


20 0.10 3.40


30 0.20 3.30


60 0.30 3.20


120 0.40 3.10


180 0.40 3.10


240 0.40 3.10


300 0.40 3.10


600 0.50 3.00


900 0.60 2.90


1200 0.60 2.90


1500 0.70 2.80


1800 0.70 2.80


2400 0.80 2.70


3000 0.80 2.70


3600 0.90 2.60


F = 1.64 k = 8.91E‐07 m/s
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Appendix D – Monitoring Data 







Groundwater Monitoring Data


Borehole Date
Monitored 


By


Standpipe 


Diameter 


(mm)


Depth to 


Top 


(m bgl)


Depth to 


Base 


(m bgl)


Water 


Depth


(m bgl)


Water 


Sample 


Taken


18‐C1‐01 24/11/2017 CD 50 1.0 10.0 Dry N


18‐C1‐01 20/12/2017 CD 50 1.0 10.0 Dry N


18‐C1‐01 29/01/2018 CD 50 1.0 10.0 Dry N


18‐C1‐03 24/11/2017 CD 50 1.0 10.0 Dry  N


18‐C1‐03 20/12/2017 CD 50 1.0 10.0 Dry  N


18‐C1‐03 29/01/2018 CD 50 1.0 10.0 Dry  N


18‐C2‐03 24/11/2017 CD 50 1.0 10.0 0.50 N


18‐C2‐03 20/12/2017 CD 50 1.0 10.0 0.49 Y


18‐C2‐03 29/01/2018 CD 50 1.0 10.0 1.49 N


18‐C3‐01 24/11/2017 CD 50 1.0 10.0 6.16 N


18‐C3‐01 20/12/2017 CD 50 1.0 10.0 6.10 Y


18‐C3‐01 29/01/2018 CD 50 1.0 10.0 4.93 N


18‐C3‐03 24/11/2017 CD 50 4.0 9.4 1.35 N


18‐C3‐03 20/12/2017 CD 50 4.0 9.4 1.27 Y


18‐C3‐03 29/01/2018 CD 50 4.0 9.4 1.19 N


18‐C4‐01 23/11/2017 CD 50 1.0 10.0 9.26 N


18‐C4‐01 21/12/2017 CD 50 1.0 10.0 9.33 Y


18‐C4‐01 29/01/2018 CD 50 1.0 10.0 8.99 N


18‐C4‐03 23/11/2017 CD 50 1.0 4.0 0.41 N


18‐C4‐03 21/12/2017 CD 50 1.0 4.0 0.20 Y


18‐C4‐03 29/01/2018 CD 50 1.0 4.0 1.2 N


Well Details Groundwater
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Ground Gas Monitoring


Location Date
Flow


(l/hr)


Methane


(%)


Carbon Dioxide


(%)


Oxygen


(%)


Balance


(%)


Carbon Monoxide


(ppm)


Hydrogen Sulphide


(ppm)


Barometric Pressure


(mbar)


Relative Pressure 


(mbar)


VOC


(ppm)


18-C1-01 24/11/2017 0 0.1 0.1 - 99.8 0 0 1007 -0.02 0


18-C1-01 20/12/2017 0 0 0.6 20.9 78.5 0 0 1032 0.12 0


18-C1-01 29/01/2018 0 0 1.3 20.5 99.8 0 0 1019 -0.09 0


18-C1-03 24/11/2017 0 0.1 0.3 - 99.5 0 0 1008 0.26 0


18-C1-03 20/12/2017 -0.1 0 0 20.3 78.7 0 0 1031 0.05 0


18-C1-03 29/01/2018 0 0 1.9 20.4 77.8 0 0 1019 -0.17 0


18-C2-03 24/11/2017 0.2 0.1 1.1 20.6 78.4 0 0 1010 1.4 0


18-C2-03 20/12/2017 0.4 0 0.8 16.8 82.4 0 0 1032 1.84 0


18-C2-03 29/01/2018 0 0 0.6 19.1 80.3 0 0 1020 0.2 0


18-C3-01 24/11/2017 0 0 1.7 19.8 78.5 0 0 1008 -0.03 0


18-C3-01 20/12/2017 0 0 1.7 20.3 78.1 0 0 1032 0.1 0


18-C3-01 29/01/2018 0 0 1.7 20.2 78.2 0 0 1020 -0.07 0


18-C3-03 24/11/2017 0 0 0.2 21.3 78.4 0 0 1010 0.05 0


18-C3-03 20/12/2017 0 0 1.2 20.9 78.1 0 0 1033 0.02 0


18-C3-03 29/01/2018 0 0 0.7 20.9 78.5 0 0 1020 -0.09 0


18-C4-01 23/11/2017 -0.2 0.1 1.5 20.2 78.2 0 0 993 -0.27 0


18-C4-01 21/12/2017 0 0 0.2 21.3 78.5 0 0 1032 0.09 0


18-C4-01 29/01/2018 0 0 3.5 18.1 78.4 0 0 1017 0.41 0


18-C4-03 23/11/2017 0 0 0.2 21.6 78.2 1 0 996 -0.01 0


18-C4-03 21/12/2017 0 0 0.2 21.3 78.5 0 0 1032 0.09 0


18-C4-03 29/01/2018 0 0 0 20.1 78.9 0 0 1017 -0.04 0







GHD | Report for Vattenfall - Norfolk Vanguard and Norfolk Boreas Offshore Wind Farm, 


6610854 | 19 


Appendix E – Geotechnical Laboratory Test Results 







Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference:
Sample Reference:


Description: Sample Type:


Location: Depth Top [m]:


Sample Preparation: Depth Base [m]:


Legend, based on BS 5930:2015 Code of practice for site investigations


Plasticity Liquid Limit


C Clay L Low below 35


M Silt I Medium 35 to 50


H High 50 to 70


V Very high 70 to 90


E Extremely high exceeding 90


Organic O append to classification for organic material ( eg CHO )


Remarks


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


17/01/2018


"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."      


piotrowskid beastallm


Dariusz Piotrowski Mark Beastall


PL Laboratory 
Manager Geotechnical 
Section


Geotechnical Commercial 
Manager


19 26 17 9 100


Tested in natural condition
Not Given


As Received Moisture 
Content [%]


Liquid Limit
[%]


Plastic Limit
[%]


Plasticity Index
[%]


% Passing 425µm 
BS Test Sieve


C1 01


Yellowish brown very sandy CLAY B


BH18 0.50


Norfolk Vanguard Not Given
Not Given


880452


Synergy House
Unit 1
Calverton Business Park
Calverton


 Nottingham, NG14 6QL


17-71425
Not Given


19/12/2017


Charles Dexter      03/01/2018


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Liquid and Plastic Limits


Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method
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Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference:
Sample Reference:


Description: Sample Type:


Location: Depth Top [m]:


Sample Preparation: Depth Base [m]:


Legend, based on BS 5930:2015 Code of practice for site investigations


Plasticity Liquid Limit


C Clay L Low below 35


M Silt I Medium 35 to 50


H High 50 to 70


V Very high 70 to 90


E Extremely high exceeding 90


Organic O append to classification for organic material ( eg CHO )


Remarks


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


17/01/2018


"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."      


piotrowskid berrilld


Dariusz Piotrowski Mark Beastall


PL Laboratory 
Manager Geotechnical 
Section


Geotechnical Commercial 
Manager


15 25 13 12 100


Tested in natural condition
7.95


As Received Moisture 
Content [%]


Liquid Limit
[%]


Plastic Limit
[%]


Plasticity Index
[%]


% Passing 425µm 
BS Test Sieve


C1 01


Yellowish brown clayey SAND B


BH18 7.50


Norfolk Vanguard Not Given
Not Given


880454


Synergy House
Unit 1
Calverton Business Park
Calverton


 Nottingham, NG14 6QL


17-71425
Not Given


19/12/2017


Charles Dexter      03/01/2018


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Liquid and Plastic Limits


Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method


GHD Environment Ltd (GHD) 12500255
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A line
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Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference:
Sample Reference:


Description: Sample Type:


Location: Depth Top [m]:


Sample Preparation: Depth Base [m]:


Legend, based on BS 5930:2015 Code of practice for site investigations


Plasticity Liquid Limit


C Clay L Low below 35


M Silt I Medium 35 to 50


H High 50 to 70


V Very high 70 to 90


E Extremely high exceeding 90


Organic O append to classification for organic material ( eg CHO )


Remarks


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


17/01/2018


"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."      


piotrowskid berrilld


Dariusz Piotrowski Mark Beastall


PL Laboratory 
Manager Geotechnical 
Section


Geotechnical Commercial 
Manager


14 25 16 9 77


Tested after washing to remove >425um
2.00


As Received Moisture 
Content [%]


Liquid Limit
[%]


Plastic Limit
[%]


Plasticity Index
[%]


% Passing 425µm 
BS Test Sieve


C2 04


Yellowish brown slightly gravelly slightly sandy CLAY B


BH18 1.50


Norfolk Vanguard Not Given
Not Given


880456


Synergy House
Unit 1
Calverton Business Park
Calverton


 Nottingham, NG14 6QL


17-71425
Not Given


19/12/2017


Charles Dexter      03/01/2018


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Liquid and Plastic Limits


Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method


GHD Environment Ltd (GHD) 12500255
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Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference:
Sample Reference:


Description: Sample Type:


Location: Depth Top [m]:


Sample Preparation: Depth Base [m]:


Legend, based on BS 5930:2015 Code of practice for site investigations


Plasticity Liquid Limit


C Clay L Low below 35


M Silt I Medium 35 to 50


H High 50 to 70


V Very high 70 to 90


E Extremely high exceeding 90


Organic O append to classification for organic material ( eg CHO )


Remarks


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


17/01/2018


"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."      


piotrowskid berrilld


Dariusz Piotrowski Mark Beastall


PL Laboratory 
Manager Geotechnical 
Section


Geotechnical Commercial 
Manager


17 22 11 11 100


Tested in natural condition
9.50


As Received Moisture 
Content [%]


Liquid Limit
[%]


Plastic Limit
[%]


Plasticity Index
[%]


% Passing 425µm 
BS Test Sieve


C2 04


Dark brown sandy CLAY B


BH18 9.00


Norfolk Vanguard Not Given
Not Given


880457


Synergy House
Unit 1
Calverton Business Park
Calverton


 Nottingham, NG14 6QL


17-71425
Not Given


19/12/2017


Charles Dexter      03/01/2018


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Liquid and Plastic Limits


Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method


GHD Environment Ltd (GHD) 12500255


CL


CI


CH


CV


CE


ML
MI


MH


MV


ME
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Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference:
Sample Reference:


Description: Sample Type:


Location: Depth Top [m]:


Sample Preparation: Depth Base [m]:


Legend, based on BS 5930:2015 Code of practice for site investigations


Plasticity Liquid Limit


C Clay L Low below 35


M Silt I Medium 35 to 50


H High 50 to 70


V Very high 70 to 90


E Extremely high exceeding 90


Organic O append to classification for organic material ( eg CHO )


Remarks


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


17/01/2018


"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."      


piotrowskid berrilld


Dariusz Piotrowski Mark Beastall


PL Laboratory 
Manager Geotechnical 
Section


Geotechnical Commercial 
Manager


16 25 12 13 77


Tested after washing to remove >425um
Not Given


As Received Moisture 
Content [%]


Liquid Limit
[%]


Plastic Limit
[%]


Plasticity Index
[%]


% Passing 425µm 
BS Test Sieve


C4 02


Brown slightly gravelly clayey SAND B


BH18 1.20


Norfolk Vanguard Not Given
Not Given


880458


Synergy House
Unit 1
Calverton Business Park
Calverton


 Nottingham, NG14 6QL


17-71425
Not Given


19/12/2017


Charles Dexter      03/01/2018


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Liquid and Plastic Limits


Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method


GHD Environment Ltd (GHD) 12500255


CL


CI


CH


CV


CE


ML
MI


MH


MV


ME


A line


880458


0


10


20


30


40


50


60


70


80


90


100


0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150


P
L
A


S
T


IC
IT


Y
 I


N
D


E
X


LIQUID LIMIT


Page 1 of 1 GF 105.11







Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference:
Sample Reference:


Description: Sample Type:


Location: Depth Top [m]:


Sample Preparation: Depth Base [m]:


Legend, based on BS 5930:2015 Code of practice for site investigations


Plasticity Liquid Limit


C Clay L Low below 35


M Silt I Medium 35 to 50


H High 50 to 70


V Very high 70 to 90


E Extremely high exceeding 90


Organic O append to classification for organic material ( eg CHO )


Remarks


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


17/01/2018


"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."      


NP – non plastic


piotrowskid berrilld


Dariusz Piotrowski Mark Beastall


PL Laboratory 
Manager Geotechnical 
Section


Geotechnical Commercial 
Manager


7.7 19 NP NP 100


Tested in natural condition
Not Given


As Received Moisture 
Content [%]


Liquid Limit
[%]


Plastic Limit
[%]


Plasticity Index
[%]


% Passing 425µm 
BS Test Sieve


C1 02


Yellowish brown SAND B


BH18 1.00


Norfolk Vanguard Not Given
Not Given


880460


Synergy House
Unit 1
Calverton Business Park
Calverton


 Nottingham, NG14 6QL


17-71425
Not Given


19/12/2017


Charles Dexter      03/01/2018


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Liquid and Plastic Limits


Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method


GHD Environment Ltd (GHD) 12500255


CL


CI


CH


CV


CE


ML
MI


MH


MV


ME


A line


8804600
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Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference:
Sample Reference:


Description: Sample Type:


Location: Depth Top [m]:


Sample Preparation: Depth Base [m]:


Legend, based on BS 5930:2015 Code of practice for site investigations


Plasticity Liquid Limit


C Clay L Low below 35


M Silt I Medium 35 to 50


H High 50 to 70


V Very high 70 to 90


E Extremely high exceeding 90


Organic O append to classification for organic material ( eg CHO )


Remarks


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


17/01/2018


"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."      


piotrowskid berrilld


Dariusz Piotrowski Mark Beastall


PL Laboratory 
Manager Geotechnical 
Section


Geotechnical Commercial 
Manager


11 18 9 9 73


Tested after washing to remove >425um
Not Given


As Received Moisture 
Content [%]


Liquid Limit
[%]


Plastic Limit
[%]


Plasticity Index
[%]


% Passing 425µm 
BS Test Sieve


C4 03


Light brown slightly gravelly SAND B


BH18 1.60


Norfolk Vanguard Not Given
Not Given


880461


Synergy House
Unit 1
Calverton Business Park
Calverton


 Nottingham, NG14 6QL


17-71425
Not Given


19/12/2017


Charles Dexter      03/01/2018


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Liquid and Plastic Limits


Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method


GHD Environment Ltd (GHD) 12500255


CL


CI


CH


CV


CE


ML
MI


MH


MV


ME


A line
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Client: Client Reference:


Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:


Site Name: Sampled By:


Site Address:


Test results


bulk dry


Mg/m3 Mg/m3 % % % % % Mg/m3


C1 01 0.50 Not Given B 19 100 26 17 9


C1 02 1.00 Not Given B 7.7 100 19 NP NP*


C4 02 1.20 Not Given B 16 77 25 12 13


C2 04 1.50 2.00 B 14 77 25 16 9


C4 03 1.60 Not Given B 11 73 18 9 9


C1 01 7.50 7.95 B 15 100 25 13 12


C2 04 9.00 9.50 B 17 100 22 11 11


Comments:


Approved: Signed:
beastallm


Date Reported:


for and on behalf of i2 Analytical Ltd


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Summary of Classification Test Results


GHD Environment Ltd (GHD) 12500255
 Synergy House


 Unit 1
Calverton Business Park


 Calverton
 Nottingham, NG14 6QL


17-71425


Not Given


19/12/2017


Charles Dexter      03/01/2018


Norfolk Vanguard Not Given


Not Given


Laboratory
 Reference


Hole No.


Sample


 Soil Description


Density
PD


Reference
Top depth


[m]
Base depth


[m]
Type


% Passing 425um LL PL PI


M/C
Atterberg


880452 BH18 Yellowish brown very sandy CLAY


880460 BH18 Yellowish brown SAND


880458 BH18 Brown slightly gravelly clayey SAND


880456 BH18 Yellowish brown slightly gravelly slightly sandy CLAY


880461 BH18 Light brown slightly gravelly SAND


880454 BH18 Yellowish brown clayey SAND


880457 BH18 Dark brown sandy CLAY


17/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis. 


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


* NP - Non Plastic


piotrowskid
Dariusz Piotrowski Mark Beastall
PL Laboratory Manager 
Geotechnical Section


Geotechnical Commercial Manager
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Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:


Dry Mass of sample [g]:


mm
mm
mm
mm


Remarks
Preparation and testing in accordance with BS1377 unless noted below


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


17/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis.


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


piotrowskid beastallm


Dariusz Piotrowski Mark Beastall
PL Laboratory Manager 
Geotechnical Section


Geotechnical Commercial 
Manager


0.212 55
0.15 38


0.063 24


0.6 93 Particle density (assumed)
0.425 84 2.65 Mg/m3
0.3 71


2 97 Curvature Coefficient 21
1.18 97


5 98 D10 0.00172
3.35 98 Uniformity Coefficient 140


10 100 D60 0.238
6.3 99 D30 0.0922


20 100 Grading Analysis
14 100 D100 10


37.5 100 0.0141 16 Clay 10.40
28 100 0.0016 10


63 100 0.0270 20 Sand 73.70
50 100 0.0192 18 Silt 13.20


90 100 0.0537 22 Very coarse 0.00
75 100 0.0382 20 Gravel 2.70


Particle Size 
mm


% Passing
Particle Size 


mm
% Passing


125 100 0.0630 24 Sample Proportions %  dry mass


BH18 8.50
Not Given 9.00


Sieving Sedimentation 308


Charles Dexter                03/01/2018
Norfolk Vanguard Not Given
Not Given


880455 C1 01
Yellowish brown very clayey SAND B


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution


Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5


GHD Environment Ltd (GHD) 12500255
 Synergy House


 Unit 1
 Calverton Business Park


 Calverton
 Nottingham, NG14 6QL


17-71425


Not Given


19/12/2017


SILT
Fine Medium Coarse


SAND
Fine Medium Coarse


GRAVEL
Fine Medium Coarse


CLAY COBBLES BOULDERS
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Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference: Sample Reference:


Sample description: Sample Type:


Location: Depth Top [m]:
Supplier: Depth Base [m]:


Dry Mass of sample [g]:


mm
mm
mm
mm


Remarks
Preparation and testing in accordance with BS1377 unless noted below


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


17/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis.


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


piotrowskid berrilld


Dariusz Piotrowski Mark Beastall
PL Laboratory Manager 
Geotechnical Section


Geotechnical Commercial 
Manager


The material submitted - fails to meet the minimum mass requirements 
as stated in BS1377 Part 2 Table 30.212 66


0.15 61


0.063 51


0.6 78 Particle density (assumed)
0.425 75 2.65 Mg/m3
0.3 70


2 84 Curvature Coefficient
1.18 82


5 87 D10
3.35 86 Uniformity Coefficient


10 93 D60 0.136
6.3 89 D30 0.0142


20 100 Grading Analysis
14 94 D100 20


37.5 100 0.0134 29 Clay 14.50
28 100 0.0016 13


63 100 0.0247 41 Sand 33.00
50 100 0.0179 35 Silt 36.60


90 100 0.0476 49 Very coarse 0.00
75 100 0.0341 46 Gravel 15.90


Particle Size 
mm


% Passing
Particle Size 


mm
% Passing


125 100 0.0630 51 Sample Proportions %  dry mass


BH18 1.50
Not Given 2.00


Sieving Sedimentation 427


Charles Dexter     03/01/2018
Norfolk Vanguard Not Given
Not Given


880456 C2 04
Yellowish brown slightly gravelly slightly sandy 
CLAY


B


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution


Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5


GHD Environment Ltd (GHD) 12500255
Synergy House
Unit 1
Calverton Business Park
Calverton


 Nottingham, NG14 6QL


17-71425


Not Given


19/12/2017


SILT
Fine Medium Coarse


SAND
Fine Medium Coarse


GRAVEL
Fine Medium Coarse


CLAY COBBLES BOULDERS
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Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:


Dry Mass of sample [g]:


mm
mm
mm
mm


Remarks
Preparation and testing in accordance with BS1377 unless noted below


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


17/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis.


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


piotrowskid berrilld


Dariusz Piotrowski Mark Beastall
PL Laboratory Manager 
Geotechnical Section


Geotechnical Commercial 
Manager


0.212 82
0.15 71


0.063 57


0.6 98 Particle density (assumed)
0.425 96 2.65 Mg/m3
0.3 91


2 100 Curvature Coefficient
1.18 99


5 100 D10
3.35 100 Uniformity Coefficient


10 100 D60 0.0773
6.3 100 D30 0.00495


20 100 Grading Analysis
14 100 D100 5


37.5 100 0.0134 39 Clay 21.70
28 100 0.0016 20


63 100 0.0253 48 Sand 43.10
50 100 0.0181 44 Silt 34.90


90 100 0.0496 54 Very coarse 0.00
75 100 0.0353 52 Gravel 0.30


Particle Size 
mm


% Passing
Particle Size 


mm
% Passing


125 100 0.0630 57 Sample Proportions %  dry mass


BH18 9.00
Not Given 9.50


Sieving Sedimentation 296


Charles Dexter     03/01/2018
Norfolk Vanguard Not Given
Not Given


880457 C2 04
Dark brown sandy CLAY B


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution


Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5


GHD Environment Ltd (GHD) 12500255
Synergy House
Unit 1
Calverton Business Park
Calverton


 Nottingham, NG14 6QL


17-71425


Not Given


19/12/2017


SILT
Fine Medium Coarse


SAND
Fine Medium Coarse


GRAVEL
Fine Medium Coarse


CLAY COBBLES BOULDERS
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Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference: Sample Reference:


Sample description: Sample Type:


Location: Depth Top [m]:
Supplier: Depth Base [m]:


Dry Mass of sample [g]:


mm
mm
mm
mm


Remarks
Preparation and testing in accordance with BS1377 unless noted below


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


17/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis.


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


piotrowskid berrilld


Dariusz Piotrowski Mark Beastall
PL Laboratory Manager 
Geotechnical Section


Geotechnical Commercial 
Manager


0.212 50
0.15 40


0.063 30


0.6 94 Particle density (assumed)
0.425 87 2.65 Mg/m3
0.3 69


2 97 Curvature Coefficient
1.18 97


5 98 D10
3.35 98 Uniformity Coefficient


10 100 D60 0.253
6.3 99 D30 0.0633


20 100 Grading Analysis
14 100 D100 10


37.5 100 0.0144 18 Clay 12.50
28 100 0.0016 12


63 100 0.0277 21 Sand 67.30
50 100 0.0197 18 Silt 17.50


90 100 0.0549 27 Very coarse 0.00
75 100 0.0390 24 Gravel 2.70


Particle Size 
mm


% Passing
Particle Size 


mm
% Passing


125 100 0.0630 30 Sample Proportions %  dry mass


BH18 6.00
Not Given 6.50


Sieving Sedimentation 852


Charles Dexter     03/01/2018
Norfolk Vanguard Not Given
Not Given


880459 C4 02


Yellowish brown slightly gravelly very clayey SAND B


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution


Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5


GHD Environment Ltd (GHD) 12500255
Synergy House
Unit 1
Calverton Business Park
Calverton


 Nottingham, NG14 6QL


17-71425


Not Given


19/12/2017


SILT
Fine Medium Coarse


SAND
Fine Medium Coarse


GRAVEL
Fine Medium Coarse


CLAY COBBLES BOULDERS
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Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:


Dry Mass of sample [g]:


mm
mm
mm
mm


Remarks
Preparation and testing in accordance with BS1377 unless noted below


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


17/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis.


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


piotrowskid berrilld


Dariusz Piotrowski Mark Beastall
PL Laboratory Manager 
Geotechnical Section


Geotechnical Commercial 
Manager


The material submitted - fails to meet the minimum mass requirements 
as stated in BS1377 Part 2 Table 30.212 12


0.15 5


0.063 2


0.6 72
0.425 60
0.3 37


2 81 Curvature Coefficient 0.91
1.18 79


5 84 D10 0.191
3.35 82 Uniformity Coefficient 2.2


10 88 D60 0.425
6.3 85 D30 0.273


20 91 Grading Analysis
14 90 D100 28


37.5 100 Fines <0.063mm 2.40
28 100


63 100 Sand 78.20
50 100


90 100 Very coarse 0.00
75 100 Gravel 19.40


Particle Size 
mm


% Passing
Particle Size 


mm
% Passing


125 100 Sample Proportions %  dry mass


BH18 6.00
Not Given 6.50


Sieving Sedimentation 917


Charles Dexter                03/01/2018
Norfolk Vanguard Not Given
Not Given


880463 C4 01
Yellowish brown gravelly SAND B


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution


Tested in Accordance with BS1377:Part 2:1990, clause 9.2


GHD Environment Ltd (GHD) 12500255
 Synergy House


 Unit 1
 Calverton Business Park


 Calverton
 Nottingham, NG14 6QL


17-71425


Not Given


19/12/2017


SILT
Fine Medium Coarse


SAND
Fine Medium Coarse


GRAVEL
Fine Medium Coarse


CLAY COBBLES BOULDERS
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Client: Client Reference:


Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:


Site Name: Sampled By:


Site Address:


Test Result
Laboratory Reference: Depth Top [m]:
Hole No.: Depth Base [m]:
Sample Reference: Sample Type:
Sample Description:
Test Number Rate of Strain %/min
Length mm Cell Pressure kPa
Diameter mm Axial Strain at failure %
Bulk Density Mg/m3 Deviator Stress,  ( σ1 - σ3 )f kPa
Moisture Content % Undrained Shear Strength, cu kPa  ½( σ1 - σ3 )f


Dry Density Mg/m3 Mode of Failure


Notes: Remarks:


Comments:


Approved: Signed:


Mark Beastall


Date Reported:
for and on behalf of i2 Analytical Ltd


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.


Unable to take a photo.


piotrowskid


Dariusz Piotrowski
PL Laboratory Manager 
Geotechnical Section


Geotechnical 
Commercial Manager


17/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis. 


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


beastallm


Position 
within 


sample


2.01 38
6.1 19


1.90 Compound


1 2.00
70.10 30
37.50 1.9


BH18 1.95
C1 01 U
Orangish brown SAND


Norfolk Vanguard Not Given


Not Given


880453 1.50


Charles Dexter      01/04/2018


GHD Environment Ltd (GHD) 12500255
Synergy House
Unit 1
Calverton Business Park
Calverton


 Nottingham, NG14 6QL


17-71425


Not Given


19/12/2017


TEST CERTIFICATE i2 Analytical Ltd
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS 


Determination of Unconsolidated Undrained Triaxial Compression


Tested in Accordance with BS1377: Part 7: 1990, clause 8, single specimen
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Client: Client Reference:


Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:


Site Name: Sampled By:


Site Address:


Test Result
Laboratory Reference: Depth Top [m]:
Hole No.: Depth Base [m]:
Sample Reference: Sample Type:
Sample Description:
Test Number Rate of Strain %/min
Length mm Cell Pressure kPa
Diameter mm Axial Strain at failure %
Bulk Density Mg/m3 Deviator Stress,  ( σ1 - σ3 )f kPa
Moisture Content % Undrained Shear Strength, cu kPa  ½( σ1 - σ3 )f


Dry Density Mg/m3 Mode of Failure


Notes: Remarks:


Comments:


Approved: Signed:


Mark Beastall


Date Reported:
for and on behalf of i2 Analytical Ltd


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.


piotrowskid


Dariusz Piotrowski
PL Laboratory Manager 
Geotechnical Section


Geotechnical 
Commercial Manager


17/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis. 


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


berrilld


Position 
within 


sample


2.02 75
16 38


1.74 Compound


1 1.88
212.23 20
102.32 19.9


BH18 Not Given
C4 01 U
Light brown gravelly CLAY


Norfolk Vanguard Not Given


Not Given


880462 1.50


Charles Dexter      01/04/2018


GHD Environment Ltd (GHD) 12500255
Synergy House
Unit 1
Calverton Business Park
Calverton


 Nottingham, NG14 6QL


17-71425


Not Given


19/12/2017


TEST CERTIFICATE i2 Analytical Ltd
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS 


Determination of Unconsolidated Undrained Triaxial Compression


Tested in Accordance with BS1377: Part 7: 1990, clause 8, single specimen
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Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:
Contact: Date Tested:
Site Name: Sampled By:
Site Address:


Test Results
Laboratory Reference: Depth Top [m]:
Hole No.: Depth Base [m]:
Sample Reference: Sample Type:


Preparation


Index tests Liquid limit: % Plastic limit: %


Orientation of the sample
Particle density Mg/m3


Specimen details
Diameter mm
Height mm
Moisture Content %
Bulk density Mg/m3
Dry density Mg/m3
Voids Ratio
Saturation %
Average temperature for test °C


Swelling Pressure kPa
Settlement on saturation %


Remarks


Note: Final values should be used with caution, Cv corrected to 20°C


Comments:


Approved: Signed:


Mark Beastall


Date Reported:
for and on behalf of i2 Analytical Ltd


Dariusz Piotrowski
PL Laboratory Manager 
Geotechnical Section


Geotechnical Commercial 
Manager


17/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis.


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


piotrowskid beastallm


22.0
Not measured


0.244 0.202
66 143


2.26 2.44
2.13 2.20


25 0.202 0.015 19.90 19.24
6.1 11.0


Initial Final
50 0.202 0.017 50.00 -


50 0.220 0.43 53 58 0.0004
25 0.233


100 0.201 0.31 66 72 0.00044


0.38 N/A 90 0.00065


N/A N/A
Vertical


assumed 2.65


0.0 0.244 - - - -
12 0.239 0.3 N/A 99 0.00047


C1 01 U
Sample Description:


Orangish brown SAND


Applied 
Pressure Voids ratio


Mv
Cv


( t50, log )
Cv


( t90, root )
Csec


kPa m2/MN m2/yr m2/yr


Charles Dexter                04/01/2018
Norfolk Vanguard Not Given
Not Given


880453 1.50
BH18 1.95


TEST CERTIFICATE
i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS 


One Dimensional Consolidation Test
Tested in Accordance with BS1377: Part 5: 1990 Clause 3


GHD Environment Ltd (GHD) 12500255
 Synergy House


 Unit 1
  Calverton Business Park, Calverton


 Nottingham, NG14 6QL


17-71425


Not Given


19/12/2017
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Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:
Contact: Date Tested:
Site Name: Sampled By:
Site Address:


Test Results
Laboratory Reference: Depth Top [m]:
Hole No.: Depth Base [m]:
Sample Reference: Sample Type:


Preparation


Index tests Liquid limit: % Plastic limit: %


Orientation of the sample
Particle density Mg/m3


Specimen details
Diameter mm
Height mm
Moisture Content %
Bulk density Mg/m3
Dry density Mg/m3
Voids Ratio
Saturation %
Average temperature for test °C


Swelling Pressure kPa
Settlement on saturation %


Remarks


Note: Final values should be used with caution, Cv corrected to 20°C


Comments:


Approved: Signed:


Mark Beastall


Date Reported:
for and on behalf of i2 Analytical Ltd


Dariusz Piotrowski
PL Laboratory Manager 
Geotechnical Section


Geotechnical Commercial 
Manager


17/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis.


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


piotrowskid berrilld


22.0
Not measured


0.370 0.342
112 117


2.24 2.27
1.93 1.97


25 0.342 0.034 19.99 19.59
16.0 15.0


Initial Final
100 0.339 0.0067 50.03 -


100 0.351 0.13 25 20 0.00075
50 0.360


200 0.338 0.097 36 25 0.0012


0.15 14 9 0.00063


N/A N/A
Vertical


assumed 2.65


0.0 0.370 - - - -
25 0.365 0.15 N/A 13 0.0013


C4 01 U
Sample Description:


Light brown gravelly CLAY


Applied 
Pressure Voids ratio


Mv
Cv


( t50, log )
Cv


( t90, root )
Csec


kPa m2/MN m2/yr m2/yr


Charles Dexter  04/01/2018
Norfolk Vanguard Not Given
Not Given


880462 1.50
BH18 Not Given


TEST CERTIFICATE
i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS 


One Dimensional Consolidation Test
Tested in Accordance with BS1377: Part 5: 1990 Clause 3


GHD Environment Ltd (GHD) 12500255
 Synergy House


 Unit 1
  Calverton Business Park, Calverton


 Nottingham, NG14 6QL


17-71425


Not Given


19/12/2017
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Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference:
Sample Reference:


Description: Sample Type:


Location: Depth Top [m]:


Sample Preparation: Depth Base [m]:


Legend, based on BS 5930:2015 Code of practice for site investigations


Plasticity Liquid Limit


C Clay L Low below 35


M Silt I Medium 35 to 50


H High 50 to 70


V Very high 70 to 90


E Extremely high exceeding 90


Organic O append to classification for organic material ( eg CHO )


Remarks


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Liquid and Plastic Limits


Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method


GHD Environment Ltd (GHD) 1200255
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL


17-69407
Not Given


28/11/2017


Charles Dexter      08/12/2017
Vanguard Not Given
Not Given


868090
Not Given


Brownish grey very sandy CLAY D


BH18-C3-02 1.50


Tested in natural condition
Not Given


As Received Moisture 
Content [%]


Liquid Limit
[%]


Plastic Limit
[%]


Plasticity Index
[%]


% Passing 425µm 
BS Test Sieve


20 27 17 10 100


16/01/2018


"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."      


Re-issue 1 - Site Name changed as per client request


piotrowskid berrilld


Dariusz Piotrowski Darren Berrill


PL Laboratory 
Manager Geotechnical 
Section


Geotechnical General 
Manager


CL


CI


CH


CV


CE


ML
MI


MH


MV


ME


A line


868090


0


10


20


30


40


50


60


70


80


90


100


0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150


P
L
A


S
T


IC
IT


Y
 I


N
D


E
X


LIQUID LIMIT


Page 1 of 1 GF 105.11







Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference:
Sample Reference:


Description: Sample Type:


Location: Depth Top [m]:


Sample Preparation: Depth Base [m]:


Legend, based on BS 5930:2015 Code of practice for site investigations


Plasticity Liquid Limit


C Clay L Low below 35


M Silt I Medium 35 to 50


H High 50 to 70


V Very high 70 to 90


E Extremely high exceeding 90


Organic O append to classification for organic material ( eg CHO )


Remarks


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Liquid and Plastic Limits


Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method


GHD Environment Ltd (GHD) 1200255
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL


17-69407
Not Given


28/11/2017


Charles Dexter      08/12/2017
Vanguard Not Given
Not Given


868091
Not Given


Yellowish brown slightly sandy CLAY B


BH18-C3-03 3.00


Tested after >425um removed by hand
Not Given


As Received Moisture 
Content [%]


Liquid Limit
[%]


Plastic Limit
[%]


Plasticity Index
[%]


% Passing 425µm 
BS Test Sieve


31 48 24 24 98


16/01/2018


"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."      


Re-issue 1 - Site Name changed as per client request


piotrowskid berrilld


Dariusz Piotrowski Darren Berrill


PL Laboratory 
Manager Geotechnical 
Section


Geotechnical General 
Manager
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Client: Client Reference:


Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:


Site Name: Sampled By:


Site Address:


Test results


bulk dry


Mg/m3 Mg/m3 % % % % % Mg/m3


Not Given 1.50 Not Given D 20 100 27 17 10


Not Given 3.00 Not Given B 31 98 48 24 24


Comments:


Approved:    Signed:
berrilld


Date Reported:


for and on behalf of i2 Analytical Ltd


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Summary of Classification Test Results


GHD Environment Ltd (GHD) 1200255
 Synergy House


 Unit 1
 Calverton Business Park


 Calverton
 Nottingham


NG14 6QL


17-69407


Not Given


28/11/2017


Charles Dexter                08/12/2017


Vanguard Not Given


Not Given


Laboratory
 Reference


Hole No.


Sample


 Soil Description


Density
PD


Reference
Top depth


[m]
Base depth


[m]
Type


% Passing 425um LL PL PI


M/C
Atterberg


868090 BH18-C3-02 Brownish grey very sandy CLAY


868091 BH18-C3-03 Yellowish brown slightly sandy CLAY


16/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis. 


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


Re-issue 1 - Site Name changed as per client request


piotrowskid
Dariusz Piotrowski Darren Berrill
PL Laboratory Manager 
Geotechnical Section


Geotechnical General Manager


Page 1 of 1 GF 159.4







Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:


Dry Mass of sample [g]:


mm
mm
mm
mm


Remarks
Preparation and testing in accordance with BS1377 unless noted below


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution


Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5


GHD Environment Ltd (GHD) 1200255
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL


17-69407


Not Given


28/11/2017


Charles Dexter 08/12/2017
Vanguard Not Given
Not Given


868083 Not Given
Yellowish brown slightly clayey SAND B


BH18-C1-04 1.50
Not Given Not Given


Sieving Sedimentation 267


Particle Size 
mm


% Passing
Particle Size 


mm
% Passing


125 100 0.0630 12 Sample Proportions %  dry mass
90 100 0.0543 11 Very coarse 0.00
75 100 0.0386 10 Gravel 1.70
63 100 0.0275 8 Sand 86.40
50 100 0.0195 7 Silt 7.00


37.5 100 0.0143 7 Clay 4.90
28 100 0.0018 5
20 100 Grading Analysis
14 100 D100 14
10 100 D60 0.207
6.3 99 D30 0.141
5 99 D10 0.0443


3.35 99 Uniformity Coefficient 4.7
2 98 Curvature Coefficient 2.2


1.18 97
0.6 90 Particle density (assumed)


0.425 86 2.65 Mg/m3
0.3 81


0.212 62
0.15 31


Re-issue 1 - Site Name changed as per client request
0.063 12


16/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis.


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


piotrowskid berrilld


Dariusz Piotrowski Darren Berrill
PL Laboratory Manager 
Geotechnical Section


Geotechnical General 
Manager
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Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:


Dry Mass of sample [g]:


mm
mm
mm
mm


Remarks
Preparation and testing in accordance with BS1377 unless noted below


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution


Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5


GHD Environment Ltd (GHD) 1200255
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL


17-69407


Not Given


28/11/2017


Charles Dexter 08/12/2017
Vanguard Not Given
Not Given


868085 Not Given
Yellowish brown very clayey SAND B


BH18-C1-03 3.00
Not Given Not Given


Sieving Sedimentation 409


Particle Size 
mm


% Passing
Particle Size 


mm
% Passing


125 100 0.0630 36 Sample Proportions %  dry mass
90 100 0.0517 34 Very coarse 0.00
75 100 0.0370 30 Gravel 0.90
63 100 0.0263 28 Sand 63.50
50 100 0.0187 27 Silt 17.20


37.5 100 0.0137 27 Clay 18.40
28 100 0.0017 18
20 100 Grading Analysis
14 100 D100 10
10 100 D60 0.188
6.3 100 D30 0.0352
5 100 D10


3.35 100 Uniformity Coefficient
2 99 Curvature Coefficient


1.18 99
0.6 96 Particle density (assumed)


0.425 92 2.65 Mg/m3
0.3 82


0.212 66
0.15 49


Re-issue 1 - Site Name changed as per client request
0.063 36


16/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis.


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


piotrowskid berrilld


Dariusz Piotrowski Darren Berrill
PL Laboratory Manager 
Geotechnical Section


Geotechnical General 
Manager


SILT
Fine Medium Coarse


SAND
Fine Medium Coarse


GRAVEL
Fine Medium Coarse
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Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:


Dry Mass of sample [g]:


mm
mm
mm
mm


Remarks
Preparation and testing in accordance with BS1377 unless noted below


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution


Tested in Accordance with BS1377:Part 2:1990, clause 9.2


GHD Environment Ltd (GHD) 1200255
 Synergy House


 Unit 1
 Calverton Business Park


 Calverton
 Nottingham


NG14 6QL


17-69407


Not Given


28/11/2017


Charles Dexter                08/12/2017
Vanguard Not Given
Not Given


868086 Not Given
Yellow SAND B


BH18-C1-03 7.50
Not Given Not Given


Sieving Sedimentation 463


Particle Size 
mm


% Passing
Particle Size 


mm
% Passing


125 100 Sample Proportions %  dry mass
90 100 Very coarse 0.00
75 100 Gravel 6.20
63 100 Sand 88.90
50 100


37.5 100 Fines <0.063mm 4.90
28 100
20 100 Grading Analysis
14 98 D100 20
10 97 D60 0.332
6.3 96 D30 0.213
5 95 D10 0.109


3.35 95 Uniformity Coefficient 3
2 94 Curvature Coefficient 1.3


1.18 93
0.6 87


0.425 75
0.3 54


0.212 30
0.15 13


Re-issue 1 - Site Name changed as per client request
0.063 5


16/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis.


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


piotrowskid berrilld


Dariusz Piotrowski Darren Berrill
PL Laboratory Manager 
Geotechnical Section


Geotechnical General 
Manager
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Fine Medium Coarse
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Fine Medium Coarse
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Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:


Dry Mass of sample [g]:


mm
mm
mm
mm


Remarks
Preparation and testing in accordance with BS1377 unless noted below


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution


Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5


GHD Environment Ltd (GHD) 1200255
 Synergy House


 Unit 1
 Calverton Business Park


 Calverton
 Nottingham


NG14 6QL


17-69407


Not Given


28/11/2017


Charles Dexter                08/12/2017
Vanguard Not Given
Not Given


868087 Not Given
Mottled brown clayey SAND U


BH18-C1-03 9.00
Not Given Not Given


Sieving Sedimentation 561


Particle Size 
mm


% Passing
Particle Size 


mm
% Passing


125 100 0.0630 26 Sample Proportions %  dry mass
90 100 0.0540 24 Very coarse 0.00
75 100 0.0382 24 Gravel 0.30
63 100 0.0272 21 Sand 73.80
50 100 0.0192 21 Silt 7.10


37.5 100 0.0141 19 Clay 18.80
28 100 0.0017 19
20 100 Grading Analysis
14 100 D100 6.3
10 100 D60 0.211
6.3 100 D30 0.0789
5 100 D10


3.35 100 Uniformity Coefficient
2 100 Curvature Coefficient


1.18 100
0.6 99 Particle density (assumed)


0.425 97 2.65 Mg/m3
0.3 94


0.212 60
0.15 42


Re-issue 1 - Site Name changed as per client request
0.063 26


16/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis.


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


piotrowskid berrilld


Dariusz Piotrowski Darren Berrill
PL Laboratory Manager 
Geotechnical Section


Geotechnical General 
Manager


SILT
Fine Medium Coarse


SAND
Fine Medium Coarse


GRAVEL
Fine Medium Coarse
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Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:


Dry Mass of sample [g]:


mm
mm
mm
mm


Remarks
Preparation and testing in accordance with BS1377 unless noted below


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution


Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5


GHD Environment Ltd (GHD) 1200255
 Synergy House


 Unit 1
 Calverton Business Park


 Calverton
 Nottingham


NG14 6QL


17-69407


Not Given


28/11/2017


Charles Dexter                08/12/2017
Vanguard Not Given
Not Given


868088 Not Given
Brownish grey slightly clayey sandy SILT B


BH18-C2-02 4.50
Not Given Not Given


Sieving Sedimentation 350


Particle Size 
mm


% Passing
Particle Size 


mm
% Passing


125 100 0.0636 79 Sample Proportions %  dry mass
90 100 0.0457 75 Very coarse 0.00
75 100 0.0336 65 Gravel 0.30
63 100 0.0250 50 Sand 20.40
50 100 0.0185 35 Silt 67.70


37.5 100 0.0138 29 Clay 11.60
28 100 0.0018 10
20 100 Grading Analysis
14 100 D100 10
10 100 D60 0.0306
6.3 100 D30 0.0143
5 100 D10


3.35 100 Uniformity Coefficient
2 100 Curvature Coefficient


1.18 100
0.6 99 Particle density (assumed)


0.425 99 2.65 Mg/m3
0.3 98


0.212 96
0.15 91


Re-issue 1 - Site Name changed as per client request
0.063 79


16/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis.


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


piotrowskid berrilld


Dariusz Piotrowski Darren Berrill
PL Laboratory Manager 
Geotechnical Section


Geotechnical General 
Manager


SILT
Fine Medium Coarse


SAND
Fine Medium Coarse


GRAVEL
Fine Medium Coarse
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Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:


Dry Mass of sample [g]:


mm
mm
mm
mm


Remarks
Preparation and testing in accordance with BS1377 unless noted below


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution


Tested in Accordance with BS1377:Part 2:1990, clause 9.2


GHD Environment Ltd (GHD) 1200255
 Synergy House


 Unit 1
 Calverton Business Park


 Calverton
 Nottingham


NG14 6QL


17-69407


Not Given


28/11/2017


Charles Dexter                08/12/2017
Vanguard Not Given
Not Given


868089 Not Given
Greyish brown slightly clayey sandy GRAVEL B


BH18-C3-02 4.00
Not Given Not Given


Sieving Sedimentation 4061


Particle Size 
mm


% Passing
Particle Size 


mm
% Passing


125 100 Sample Proportions %  dry mass
90 100 Very coarse 0.00
75 100 Gravel 61.50
63 100 Sand 29.30
50 100


37.5 100 Fines <0.063mm 9.20
28 98
20 76 Grading Analysis
14 69 D100 37.5
10 55 D60 11.3
6.3 47 D30 0.752
5 44 D10 0.0919


3.35 41 Uniformity Coefficient 120
2 39 Curvature Coefficient 0.55


1.18 35
0.6 27


0.425 20
0.3 15


0.212 13
0.15 11


Re-issue 1 - Site Name changed as per client request
0.063 9


16/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis.


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


piotrowskid berrilld


Dariusz Piotrowski Darren Berrill
PL Laboratory Manager 
Geotechnical Section


Geotechnical General 
Manager


SILT
Fine Medium Coarse


SAND
Fine Medium Coarse


GRAVEL
Fine Medium Coarse
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Client: Client Reference:


Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:


Site Name: Sampled By:


Site Address:


Test Result
Laboratory Reference: Depth Top [m]:
Hole No.: Depth Base [m]:
Sample Reference: Sample Type:
Sample Description:
Test Number Rate of Strain %/min
Length mm Cell Pressure kPa
Diameter mm Axial Strain at failure %
Bulk Density Mg/m3 Deviator Stress,  ( σ1 - σ3 )f kPa
Moisture Content % Undrained Shear Strength, cu kPa  ½( σ1 - σ3 )f


Dry Density Mg/m3 Mode of Failure


Notes: Remarks:


Comments:


Approved: Signed:


Darren Berrill


Date Reported:
for and on behalf of i2 Analytical Ltd


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.


Re-issue 1 - Site Name changed as per client request


piotrowskid


Dariusz Piotrowski
PL Laboratory Manager 
Geotechnical Section


Geotechnical General 
Manager


16/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis. 


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


berrilld


Position 
within 


sample


2.05 196
16 98


1.78 Compound


1 1.96
203.61 150
101.85 10.7


BH18-C1-04 Not Given
Not Given U
Yellowish brown sandy CLAY


Vanguard Not Given


Not Given


868084 7.50


Charles Dexter                11/12/2017


GHD Environment Ltd (GHD) 1200255
 Synergy House


 Unit 1
 Calverton Business Park


 Calverton
 Nottingham


NG14 6QL


17-69407


Not Given


28/11/2017


TEST CERTIFICATE i2 Analytical Ltd
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS 


Determination of Unconsolidated Undrained Triaxial Compression


Tested in Accordance with BS1377: Part 7: 1990, clause 8, single specimen
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Client: Client Reference:
Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:
Site Name: Sampled By:
Site Address:


TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:


Dry Mass of sample [g]:


mm
mm
mm
mm


Remarks
Preparation and testing in accordance with BS1377 unless noted below


Approved: Signed:


Date Reported:
for and on behalf of i2 Analytical Ltd


16/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis.


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


piotrowskid beastallm


Dariusz Piotrowski Mark Beastall
PL Laboratory Manager 
Geotechnical Section


Geotechnical Commercial 
Manager


0.212 11
0.15 9


Re-issue 1 - Site Name changed as per client request
0.063 7


0.6 19
0.425 17
0.3 14


2 25 Curvature Coefficient 6.9
1.18 23


5 30 D10 0.173
3.35 27 Uniformity Coefficient 130


10 39 D60 21.9
6.3 32 D30 5.13


20 51 Grading Analysis
14 46 D100 50


37.5 92 Fines <0.063mm 6.90
28 85


63 100 Sand 17.50
50 100


90 100 Very coarse 0.00
75 100 Gravel 75.50


Particle Size 
mm


% Passing
Particle Size 


mm
% Passing


125 100 Sample Proportions %  dry mass


18-C3-04 7.00
Not Given 7.40


Sieving Sedimentation 7690


Charles Dexter      13/12/2017
Vanguard Not Given
Not Given


869871 Not Given
Dark brown slightly clayey sandy GRAVEL B


TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution


Tested in Accordance with BS1377:Part 2:1990, clause 9.2


GHD Environment Ltd (GHD) 1200255
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL


17-69756


Not Given


28/11/2017


SILT
Fine Medium Coarse


SAND
Fine Medium Coarse


GRAVEL
Fine Medium Coarse


CLAY COBBLES BOULDERS
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Client: Client Reference:


Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:


Site Name: Sampled By:


Site Address:


Test Result
Laboratory Reference: Depth Top [m]:
Hole No.: Depth Base [m]:
Sample Reference: Sample Type:
Sample Description:
Test Number Rate of Strain %/min
Length mm Cell Pressure kPa
Diameter mm Axial Strain at failure %
Bulk Density Mg/m3 Deviator Stress,  ( σ1 - σ3 )f kPa
Moisture Content % Undrained Shear Strength, cu kPa  ½( σ1 - σ3 )f


Dry Density Mg/m3 Mode of Failure


Notes: Remarks:


Comments:


Approved: Signed:


Mark Beastall


Date Reported:
for and on behalf of i2 Analytical Ltd


TEST CERTIFICATE i2 Analytical Ltd
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS 


Determination of Unconsolidated Undrained Triaxial Compression


Tested in Accordance with BS1377: Part 7: 1990, clause 8, single specimen


GHD Environment Ltd (GHD) 1200255
 Synergy House


 Unit 1
Calverton Business Park


 Calverton
 Nottingham


NG14 6QL


17-69756


Not Given


28/11/2017


Vanguard Not Given


Not Given


869870 4.50


Charles Dexter      13/12/2017


18-C3-03 4.95
Not Given U
Brownish grey clayey SAND


1 1.85
216.40 90
101.37 19.8


Position 
within 


sample


1.96 35
29 18


1.53 Plastic


PL Laboratory Manager 
Geotechnical Section


Geotechnical 
Commercial Manager


16/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis. 


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


beastallm


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.


Re-issue 1 - Site Name changed as per client request


piotrowskid


Dariusz Piotrowski
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Client: Client Reference:


Client Address: Job Number:


Date Sampled:


Date Received:


Contact: Date Tested:


Site Name: Sampled By:


Site Address:


Test Result
Laboratory Reference: Depth Top [m]:
Hole No.: Depth Base [m]:
Sample Reference: Sample Type:
Sample Description:
Test Number Rate of Strain %/min
Length mm Cell Pressure kPa
Diameter mm Axial Strain at failure %
Bulk Density Mg/m3 Deviator Stress,  ( σ1 - σ3 )f kPa
Moisture Content % Undrained Shear Strength, cu kPa  ½( σ1 - σ3 )f


Dry Density Mg/m3 Mode of Failure


Notes: Remarks:


Comments:


Approved: Signed:


Mark Beastall


Date Reported:
for and on behalf of i2 Analytical Ltd


TEST CERTIFICATE i2 Analytical Ltd
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS 


Determination of Unconsolidated Undrained Triaxial Compression


Tested in Accordance with BS1377: Part 7: 1990, clause 8, single specimen


GHD Environment Ltd (GHD) 1200255
 Synergy House


 Unit 1
Calverton Business Park


 Calverton
 Nottingham


NG14 6QL


17-69756


Not Given


28/11/2017


Vanguard Not Given


Not Given


869872 9.00


Charles Dexter      13/12/2017


18-C3-04 9.45
Not Given U
Brown slightly sandy CLAY


1 1.90
210.18 180
103.34 16.9


Position 
within 


sample


2.21 186
15 93


1.92 Compound


PL Laboratory Manager 
Geotechnical Section


Geotechnical 
Commercial Manager


16/01/2018


"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.


This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 


The results included within the report are representative of the samples submitted for analysis. 


The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."


berrilld


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.


Re-issue 1 - Site Name changed as per client request


piotrowskid


Dariusz Piotrowski
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Charles Dexter


t: 01923 225404
f: 01923 237404


e: charles.dexter@ghd.com e:


Project / Site name: Samples received on: 28/11/2017


Your job number: 12500255 Samples instructed on: 29/11/2017


Your order number: Analysis completed by: 08/12/2017


Report Issue Number: 2 Report issued on: 10/01/2018


Samples Analysed:


Signed:


Reporting Manager
For & on behalf of i2 Analytical Ltd.


Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.


Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.


Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting


Excel copies of reports are only valid when accompanied by this PDF certificate.


reception@i2analytical.com


Jordan Hill


4 soil samples


Vanguard


GHD Environment Ltd (GHD)
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL


i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green
Business Park,
Watford, 
Herts, 
WD18 8YS


Replaces Analytical Report Number : 17-69203, issue no. 1


Analytical Report Number : 17-69203


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-69203-2 Vanguard 12500255


Page 1 of 4







Analytical Report Number: 17-69203


Project / Site name: Vanguard


Lab Sample Number 867007 867008 867009 867010
Sample Reference BH18-C1-04 BH18-C2-02 BH18-C2-02 BH18-C3-03
Sample Number None Supplied None Supplied None Supplied None Supplied
Depth (m) 9.00 1.50 6.00 9.00
Date Sampled 28/11/2017 28/11/2017 28/11/2017 28/11/2017
Time Taken None Supplied None Supplied None Supplied None Supplied


Analytical Parameter 


(Soil Analysis)


U
n


its


L
im


it o
f 


d
e


te
c
tio


n


A
c
c
re


d
ita


tio
n


 


S
ta


tu
s


Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1 < 0.1
Moisture Content % N/A NONE 10 11 16 10
Total mass of sample received kg 0.001 NONE 0.70 0.71 0.74 0.65


General Inorganics


pH - Automated pH Units N/A MCERTS 6.9 7.6 7.7 7.7
Total Sulphate as SO4 % 0.005 MCERTS 0.020 0.020 0.061 0.066
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) g/l 0.00125 MCERTS 0.031 0.0090 0.18 0.30
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) mg/l 1.25 MCERTS 30.8 9.0 176 299
Total Sulphur % 0.005 MCERTS 0.008 0.009 0.334 1.33


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-69203-2 Vanguard 12500255


Page 2 of 4







Analytical Report Number : 17-69203


Project / Site name: Vanguard


Lab Sample 


Number


Sample 


Reference


Sample 


Number
Depth (m) Sample Description *


867007 BH18-C1-04 None Supplied 9.00 Light brown clay and sand with gravel.
867008 BH18-C2-02 None Supplied 1.50 Light brown sandy clay.
867009 BH18-C2-02 None Supplied 6.00 Brown clay and sand.
867010 BH18-C3-03 None Supplied 9.00 Grey sand with gravel.


* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS 
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 


Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-69203-2 Vanguard 12500255


Page 3 of 4







Analytical Report Number : 17-69203


Project / Site name: Vanguard


Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)


Analytical Test Name Analytical Method Description Analytical Method Reference
Method 


number


Wet / Dry 


Analysis


Accreditation 


Status


Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests


L019-UK/PL W NONE


pH in soil (automated) Determination of pH in soil by addition of water 
followed by automated electrometric 
measurement.


In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests


L099-PL D MCERTS


Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.


In-house method based on British Standard 
Methods and MCERTS requirements.


L019-UK/PL D NONE


Sulphate, water soluble, in soil (16hr 
extraction)


Determination of water soluble sulphate by ICP-
OES. Results reported directly (leachate 
equivalent) and corrected for extraction ratio (soil 
equivalent).


In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests, 
2:1 water:soil extraction, analysis by ICP-
OES.


L038-PL D MCERTS


Total Sulphate in soil as % Determination of total sulphate in soil by extraction 
with 10% HCl followed by ICP-OES.


In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests""


L038 D MCERTS


Total Sulphur in soil as % Determination of total sulphur in soil by extraction 
with aqua-regia, potassium bromide/bromate 
followed by ICP-OES.


In-house method based on BS1377 Part 3, 
1990, and MEWAM 2006  Methods for the 
Determination of Metals in Soil


L038 W MCERTS


For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.


For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.


Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 


correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-69203-2 Vanguard 12500255


Page 4 of 4







Charles Dexter


t: 01923 225404
f: 01923 237404


e: charles.dexter@ghd.com e:


Project / Site name: Samples received on: 19/12/2017


Your job number: Samples instructed on: 19/12/2017


Your order number: Analysis completed by: 04/01/2018


Report Issue Number: 1 Report issued on: 04/01/2018


Samples Analysed:


Signed:


Reporting Manager
For & on behalf of i2 Analytical Ltd.


Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.


Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.


Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting


Excel copies of reports are only valid when accompanied by this PDF certificate.


reception@i2analytical.com


Jordan Hill


6 soil samples


12500255


GHD Environment Ltd (GHD)
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL


i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green
Business Park,
Watford, 
Herts, 
WD18 8YS


Analytical Report Number : 17-71487


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-71487-1 12500255


Page 1 of 6







Analytical Report Number: 17-71487


Project / Site name: 12500255


Lab Sample Number 880883 880884 880885 880886 880887
Sample Reference BH18-C1-01 BH18-C2-04 BH18-C2-04 BH18-C1-02 BH18-C4-03
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 4.50-4.95 0.30 4.50-5.00 1.00 0.50
Date Sampled 23/11/2017 10/11/2017 10/11/2017 24/11/2017 07/11/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied


Analytical Parameter 
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Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1 3.1 18
Moisture Content % N/A NONE 12 8.3 15 5.7 4.7
Total mass of sample received kg 0.001 NONE 0.64 0.76 0.75 0.42 0.93


General Inorganics


pH - Automated pH Units N/A MCERTS 8.6 8.3 8.8 8.4 8.3
Total Sulphate as SO4 % 0.005 MCERTS 0.014 0.022 0.032 0.017 0.055
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) g/l 0.00125 MCERTS 0.021 0.016 0.096 0.011 0.14
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) mg/l 1.25 MCERTS 20.8 16.4 96.2 10.9 144
Total Sulphur % 0.005 MCERTS 0.009 0.009 0.069 0.006 0.095


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-71487


Project / Site name: 12500255


Lab Sample Number


Sample Reference


Sample Number


Depth (m)


Date Sampled


Time Taken


Analytical Parameter 


(Soil Analysis)
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Stone Content % 0.1 NONE


Moisture Content % N/A NONE


Total mass of sample received kg 0.001 NONE


General Inorganics


pH - Automated pH Units N/A MCERTS
Total Sulphate as SO4 % 0.005 MCERTS
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) g/l 0.00125 MCERTS
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) mg/l 1.25 MCERTS


Total Sulphur % 0.005 MCERTS


880888
BH18-C4-01


None Supplied
1.00


09/11/2017
None Supplied


< 0.1
13


0.63


8.1
0.031


0.021


20.7
0.011


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-71487-1 12500255


Page 3 of 6







Analytical Report Number : 17-71487


Project / Site name: 12500255


Lab Sample 


Number


Sample 


Reference


Sample 


Number
Depth (m) Sample Description *


880883 BH18-C1-01 None Supplied 4.50-4.95 Light brown sand.
880884 BH18-C2-04 None Supplied 0.30 Brown sandy clay with gravel.
880885 BH18-C2-04 None Supplied 4.50-5.00 Grey sand.
880886 BH18-C1-02 None Supplied 1.00 Light brown sand with stones.
880887 BH18-C4-03 None Supplied 0.50 Grey sandy gravel with stones. **
880888 BH18-C4-01 None Supplied 1.00 Light brown clay and sand with gravel.


** Non MCERTS matrix.


* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS 
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 


Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 17-71487


Project / Site name: 12500255


Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)


Analytical Test Name Analytical Method Description Analytical Method Reference
Method 


number


Wet / Dry 


Analysis


Accreditation 


Status


Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests


L019-UK/PL W NONE


pH in soil (automated) Determination of pH in soil by addition of water 
followed by automated electrometric 
measurement.


In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests


L099-PL D MCERTS


Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.


In-house method based on British Standard 
Methods and MCERTS requirements.


L019-UK/PL D NONE


Sulphate, water soluble, in soil (16hr 
extraction)


Determination of water soluble sulphate by ICP-
OES. Results reported directly (leachate 
equivalent) and corrected for extraction ratio (soil 
equivalent).


In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests, 
2:1 water:soil extraction, analysis by ICP-
OES.


L038-PL D MCERTS


Total Sulphate in soil as % Determination of total sulphate in soil by extraction 
with 10% HCl followed by ICP-OES.


In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests""


L038 D MCERTS


Total Sulphur in soil as % Determination of total sulphur in soil by extraction 
with aqua-regia, potassium bromide/bromate 
followed by ICP-OES.


In-house method based on BS1377 Part 3, 
1990, and MEWAM 2006  Methods for the 
Determination of Metals in Soil


L038 W MCERTS


For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.


For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.


Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 


correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Sample Deviation Report


Sample ID Other_ID Sample Type Job Sample Number Sample Deviation Code test_name test_ref Test Deviation code


BH18-C2-04  S 17-71487 880884 c  pH in soil (automated)  L099-PL  c  


BH18-C2-04  S 17-71487 880885 c  pH in soil (automated)  L099-PL  c  


BH18-C4-01  S 17-71487 880888 c  pH in soil (automated)  L099-PL  c  


BH18-C4-03  S 17-71487 880887 c  pH in soil (automated)  L099-PL  c  


Iss No:17-71487-1 12500255
Key: a - No sampling date b - Incorrect container


c - Holding time d - Headspace e - Temperature Page 6 of 6







20 | GHD | Report for Vattenfall – Norfolk Vanguard and Norfolk Boreas Offshore Wind Farm, 6610854 


Appendix F – Geoenvironmental Laboratory Test 
Results 







Charles Dexter


t: 01923 225404
f: 01923 237404


e: charles.dexter@ghd.com                            e:


Project / Site name: Samples received on: 10/11/2017


Your job number: 12500555 12500587 Samples instructed on: 10/11/2017


Your order number: Analysis completed by: 22/11/2017


Report Issue Number: 1 Report issued on: 22/11/2017


Samples Analysed:


Signed:


Reporting Manager
For & on behalf of i2 Analytical Ltd.


Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.


Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.


Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting


Excel copies of reports are only valid when accompanied by this PDF certificate.


7 soil samples


Vanguard - EA


GHD Environment Ltd (GHD)
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL


i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green                               
Business Park,
Watford, 
Herts, 
WD18 8YS


Analytical Report Number : 17-67095


reception@i2analytical.com


Jordan Hill


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-67095-1 Vanguard - EA 12500555 12500587
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Analytical Report Number: 17-67095


Project / Site name: Vanguard - EA


Lab Sample Number 854633 854634 854635 854636 854637
Sample Reference 18-C4-04 18-C4-03 18-C3-04 18-C3-03 18-C3-01
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 1.50 1.50 1.00 0.70 0.30
Date Sampled 06/11/2017 07/11/2017 06/11/2017 07/11/2017 08/11/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied


Analytical Parameter 


(Soil Analysis)
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Stone Content % 0.1 NONE < 0.1 30 < 0.1 < 0.1 < 0.1
Moisture Content % N/A NONE 22 9.2 4.5 13 13
Total mass of sample received kg 0.001 NONE 2.0 2.0 2.0 2.0 2.0


Asbestos in Soil Type N/A ISO 17025 Not-detected Not-detected Not-detected Not-detected Not-detected


General Inorganics


pH - Automated pH Units N/A MCERTS 7.8 8.1 8.1 7.7 7.6
Organic Matter % 0.1 MCERTS 3.7 0.7 0.4 2.2 1.6


Speciated PAHs


Naphthalene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Acenaphthylene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Acenaphthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Fluorene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Phenanthrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(a)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Chrysene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(b)fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(k)fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(a)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(ghi)perylene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05


Total PAH


Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS < 0.80 < 0.80 < 0.80 < 0.80 < 0.80


Heavy Metals / Metalloids


Arsenic (aqua regia extractable) mg/kg 1 MCERTS 13 8.0 4.8 12 9.2
Barium (aqua regia extractable) mg/kg 1 MCERTS 64 31 21 56 43
Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS 0.45 0.19 0.33 0.52 0.40
Boron (water soluble) mg/kg 0.2 MCERTS 1.2 0.3 0.8 1.8 1.2
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Chromium (aqua regia extractable) mg/kg 1 MCERTS 14 12 11 16 16
Copper (aqua regia extractable) mg/kg 1 MCERTS 9.7 8.6 7.1 12 11
Lead (aqua regia extractable) mg/kg 1 MCERTS 12 4.1 5.3 17 15
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS < 0.3 < 0.3 < 0.3 < 0.3 < 0.3
Nickel (aqua regia extractable) mg/kg 1 MCERTS 13 12 9.8 11 10
Selenium (aqua regia extractable) mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Vanadium (aqua regia extractable) mg/kg 1 MCERTS 25 12 17 22 22
Zinc (aqua regia extractable) mg/kg 1 MCERTS 22 9.4 20 29 33


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-67095


Project / Site name: Vanguard - EA


Lab Sample Number 854633 854634 854635 854636 854637
Sample Reference 18-C4-04 18-C4-03 18-C3-04 18-C3-03 18-C3-01
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 1.50 1.50 1.00 0.70 0.30
Date Sampled 06/11/2017 07/11/2017 06/11/2017 07/11/2017 08/11/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied


Analytical Parameter 


(Soil Analysis)
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Monoaromatics


Benzene ug/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Toluene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Ethylbenzene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
p & m-xylene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
o-xylene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
MTBE (Methyl Tertiary Butyl Ether) µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0


Petroleum Hydrocarbons


TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS < 2.0 < 2.0 < 2.0 < 2.0 < 2.0
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS < 8.0 < 8.0 < 8.0 < 8.0 < 8.0
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS < 8.0 < 8.0 < 8.0 < 8.0 < 8.0
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS < 10 < 10 < 10 < 10 < 10


TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS < 2.0 < 2.0 < 2.0 < 2.0 < 2.0
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS < 10 < 10 < 10 < 10 < 10


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-67095


Project / Site name: Vanguard - EA


Lab Sample Number 854633 854634 854635 854636 854637
Sample Reference 18-C4-04 18-C4-03 18-C3-04 18-C3-03 18-C3-01
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 1.50 1.50 1.00 0.70 0.30
Date Sampled 06/11/2017 07/11/2017 06/11/2017 07/11/2017 08/11/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied


Analytical Parameter 


(Soil Analysis)
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Environmental Forensics


Organochlorine Pesticides


Aldrin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Alpha-HCH (Alpha BHC) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Beta-HCH (Beta-BHC) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Chlordane (sum of cis & trans isomers) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Delta-HCH (Delta-BHC) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Dieldrin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Endosulphan A µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Endosulphan B µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Endrin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Gamma-HCH (Lindane) (Gamma-BHC) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
HCB (Hexachlorobenzene) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Heptachlor µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Heptachlor Epoxide µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Isodrin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
pp-Methoxychlor µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
o,p-DDE µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
o,p-DDT µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
o,p-TDE (o,p-DDD) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
p,p-DDE µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
p,p-DDT µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
p,p-TDE (p,p-DDD) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Trifluralin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10


Organophosphorous pesticides


Azinphos-methyl µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Chlorfenvinphos I (cis) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Chlorfenvinphos II (trans) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Chlorfenvinphos-methyl µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Diazinon µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Dichlorvos µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Dimethoate µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
E-mevinphos µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Z-mevinphos µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Fenitrothion µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Fenthion µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Malathion µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Parathion-ethyl µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Parathion-methyl µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Phorate µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-67095


Project / Site name: Vanguard - EA


Lab Sample Number


Sample Reference


Sample Number


Depth (m)


Date Sampled


Time Taken


Analytical Parameter 


(Soil Analysis)
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Stone Content % 0.1 NONE


Moisture Content % N/A NONE


Total mass of sample received kg 0.001 NONE


Asbestos in Soil Type N/A ISO 17025


General Inorganics


pH - Automated pH Units N/A MCERTS


Organic Matter % 0.1 MCERTS


Speciated PAHs


Naphthalene mg/kg 0.05 MCERTS


Acenaphthylene mg/kg 0.05 MCERTS


Acenaphthene mg/kg 0.05 MCERTS


Fluorene mg/kg 0.05 MCERTS


Phenanthrene mg/kg 0.05 MCERTS


Anthracene mg/kg 0.05 MCERTS


Fluoranthene mg/kg 0.05 MCERTS


Pyrene mg/kg 0.05 MCERTS


Benzo(a)anthracene mg/kg 0.05 MCERTS


Chrysene mg/kg 0.05 MCERTS


Benzo(b)fluoranthene mg/kg 0.05 MCERTS


Benzo(k)fluoranthene mg/kg 0.05 MCERTS


Benzo(a)pyrene mg/kg 0.05 MCERTS


Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS


Dibenz(a,h)anthracene mg/kg 0.05 MCERTS


Benzo(ghi)perylene mg/kg 0.05 MCERTS


Total PAH


Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS


Heavy Metals / Metalloids


Arsenic (aqua regia extractable) mg/kg 1 MCERTS


Barium (aqua regia extractable) mg/kg 1 MCERTS


Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS


Boron (water soluble) mg/kg 0.2 MCERTS


Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS


Chromium (aqua regia extractable) mg/kg 1 MCERTS


Copper (aqua regia extractable) mg/kg 1 MCERTS


Lead (aqua regia extractable) mg/kg 1 MCERTS


Mercury (aqua regia extractable) mg/kg 0.3 MCERTS


Nickel (aqua regia extractable) mg/kg 1 MCERTS


Selenium (aqua regia extractable) mg/kg 1 MCERTS


Vanadium (aqua regia extractable) mg/kg 1 MCERTS


Zinc (aqua regia extractable) mg/kg 1 MCERTS


854638 854639
18-C3-02 18-C4-02


None Supplied None Supplied
0.50 1.20


09/11/2017 08/11/2017
None Supplied None Supplied


< 0.1 45
15 8.0
2.0 2.0


Not-detected Not-detected


7.8 7.5
0.6 0.6


< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05


< 0.80 < 0.80


3.1 6.7
62 23


0.60 0.37
0.8 0.5


< 0.2 < 0.2
24 12
8.9 9.2
8.9 6.8


< 0.3 < 0.3
14 11


< 1.0 < 1.0
28 18
21 25


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-67095


Project / Site name: Vanguard - EA


Lab Sample Number


Sample Reference


Sample Number


Depth (m)


Date Sampled


Time Taken


Analytical Parameter 


(Soil Analysis)
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Monoaromatics


Benzene ug/kg 1 MCERTS


Toluene µg/kg 1 MCERTS


Ethylbenzene µg/kg 1 MCERTS


p & m-xylene µg/kg 1 MCERTS


o-xylene µg/kg 1 MCERTS


MTBE (Methyl Tertiary Butyl Ether) µg/kg 1 MCERTS


Petroleum Hydrocarbons


TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS


TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS


TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS


TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS


TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS


TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS


TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS


TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.001 MCERTS


TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS


TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS


TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS


TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS


TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS


TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS


854638 854639
18-C3-02 18-C4-02


None Supplied None Supplied
0.50 1.20


09/11/2017 08/11/2017
None Supplied None Supplied


< 1.0 < 1.0
< 1.0 < 1.0
< 1.0 < 1.0
< 1.0 < 1.0
< 1.0 < 1.0
< 1.0 < 1.0


< 0.001 < 0.001
< 0.001 < 0.001
< 0.001 < 0.001
< 1.0 < 1.0
< 2.0 < 2.0
< 8.0 < 8.0
< 8.0 < 8.0
< 10 < 10


< 0.001 < 0.001
< 0.001 < 0.001
< 0.001 < 0.001
< 1.0 < 1.0
< 2.0 < 2.0
< 10 < 10
< 10 < 10
< 10 < 10


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-67095


Project / Site name: Vanguard - EA


Lab Sample Number


Sample Reference


Sample Number


Depth (m)


Date Sampled


Time Taken


Analytical Parameter 


(Soil Analysis)
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Environmental Forensics


Organochlorine Pesticides


Aldrin µg/kg 10 NONE


Alpha-HCH (Alpha BHC) µg/kg 10 NONE


Beta-HCH (Beta-BHC) µg/kg 10 NONE


Chlordane (sum of cis & trans isomers) µg/kg 10 NONE


Delta-HCH (Delta-BHC) µg/kg 10 NONE


Dieldrin µg/kg 10 NONE


Endosulphan A µg/kg 10 NONE


Endosulphan B µg/kg 10 NONE


Endrin µg/kg 10 NONE


Gamma-HCH (Lindane) (Gamma-BHC) µg/kg 10 NONE


HCB (Hexachlorobenzene) µg/kg 10 NONE


Heptachlor µg/kg 10 NONE


Heptachlor Epoxide µg/kg 10 NONE


Isodrin µg/kg 10 NONE


pp-Methoxychlor µg/kg 10 NONE


o,p-DDE µg/kg 10 NONE


o,p-DDT µg/kg 10 NONE


o,p-TDE (o,p-DDD) µg/kg 10 NONE


p,p-DDE µg/kg 10 NONE


p,p-DDT µg/kg 10 NONE


p,p-TDE (p,p-DDD) µg/kg 10 NONE


Trifluralin µg/kg 10 NONE


Organophosphorous pesticides


Azinphos-methyl µg/kg 10 NONE


Chlorfenvinphos I (cis) µg/kg 10 NONE


Chlorfenvinphos II (trans) µg/kg 10 NONE


Chlorfenvinphos-methyl µg/kg 10 NONE


Diazinon µg/kg 10 NONE


Dichlorvos µg/kg 10 NONE


Dimethoate µg/kg 10 NONE


E-mevinphos µg/kg 10 NONE


Z-mevinphos µg/kg 10 NONE


Fenitrothion µg/kg 10 NONE


Fenthion µg/kg 10 NONE


Malathion µg/kg 10 NONE


Parathion-ethyl µg/kg 10 NONE


Parathion-methyl µg/kg 10 NONE


Phorate µg/kg 10 NONE


854638 854639
18-C3-02 18-C4-02


None Supplied None Supplied
0.50 1.20


09/11/2017 08/11/2017
None Supplied None Supplied


< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10


< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-67095-1 Vanguard - EA 12500555 12500587


Page 7 of 9







Analytical Report Number : 17-67095


Project / Site name: Vanguard - EA


Lab Sample 


Number


Sample 


Reference


Sample 


Number
Depth (m) Sample Description *


854633 18-C4-04 None Supplied 1.50 Brown clay and sand with gravel.
854634 18-C4-03 None Supplied 1.50 Brown gravelly sand with stones.
854635 18-C3-04 None Supplied 1.00 Light brown sand.
854636 18-C3-03 None Supplied 0.70 Brown loam and clay with gravel and vegetation.
854637 18-C3-01 None Supplied 0.30 Brown loam and clay with gravel and vegetation.
854638 18-C3-02 None Supplied 0.50 Light grey clay and sand.
854639 18-C4-02 None Supplied 1.20 Light brown sandy clay with stones.


* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS 
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 


Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 17-67095


Project / Site name: Vanguard - EA


Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)


Analytical Test Name Analytical Method Description Analytical Method Reference
Method 


number


Wet / Dry 


Analysis


Accreditation 


Status


Asbestos identification in soil Asbestos Identification with the use of polarised 
light microscopy in conjunction with disperion 
staining techniques.


In house method based on HSG 248 A001-PL D ISO 17025


Boron, water soluble, in soil Determination of water soluble boron in soil by hot 
water extract followed by ICP-OES.


In-house method based on Second Site 
Properties version 3


L038-PL D MCERTS


BTEX and MTBE in soil   
(Monoaromatics)


Determination of BTEX in soil by headspace GC-
MS.


In-house method based on USEPA8260 L073B-PL W MCERTS


Metals in soil by ICP-OES Determination of metals in soil by aqua-regia 
digestion followed by ICP-OES.


In-house method based on MEWAM 2006  
Methods for the Determination of Metals in 
Soil.


L038-PL D MCERTS


Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests


L019-UK/PL W NONE


Organic matter (Automated) in soil Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration 
with iron (II) sulphate.


BS1377 Part 3, 1990, Chemical and 
Electrochemical Tests""


L009-PL D MCERTS


pH in soil (automated) Determination of pH in soil by addition of water 
followed by automated electrometric 
measurement.


In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests


L099-PL D MCERTS


Speciated EPA-16 PAHs in soil Determination of PAH compounds in soil by 
extraction in dichloromethane and hexane followed 
by GC-MS with the use of surrogate and internal 
standards.


In-house method based on USEPA 8270 L064-PL D MCERTS


Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.


In-house method based on British Standard 
Methods and MCERTS requirements.


L019-UK/PL D NONE


TO - Organochlorine pesticides in soil Determination of OCPs by extraction with hexane 
followed by GC-MS.


In-house method W NONE


TO - Organophosphorous pesticides 
in soil


Determination of OPPs by extraction with DCM 
followed by GC-MS.


In-house method W NONE


TPHCWG (Soil) Determination of hexane extractable hydrocarbons 
in soil by GC-MS/GC-FID.


In-house method L088/76-PL W MCERTS


For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.


For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.


Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 


correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Charles Dexter


t: 01923 225404
f: 01923 237404


e: charles.dexter@ghd.com e:


Project / Site name: Samples received on: 23/11/2017


Your job number: 12500555 Samples instructed on: 23/11/2017


Your order number: Analysis completed by: 01/12/2017


Report Issue Number: 1 Report issued on: 01/12/2017


Samples Analysed:


Signed:


Reporting Manager
For & on behalf of i2 Analytical Ltd.


Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.


Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.


Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting


Excel copies of reports are only valid when accompanied by this PDF certificate.


7 soil samples


Vanguard


GHD Environment Ltd (GHD)
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL


i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green
Business Park,
Watford, 
Herts, 
WD18 8YS


Analytical Report Number : 17-68615


reception@i2analytical.com


Jordan Hill


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-68615


Project / Site name: Vanguard


Lab Sample Number 863437 863438 863439 863440 863441
Sample Reference BH18-C2-04 BH18-C2-04 BH18-C2-02 BH18-C2-03 BH18-C1-03
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 0.50 1.20 1.50 1.50 0.30
Date Sampled 10/11/2017 15/11/2017 10/11/2017 10/11/2017 16/11/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied


Analytical Parameter 


(Soil Analysis)
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Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Moisture Content % N/A NONE 6.8 12 17 9.5 16
Total mass of sample received kg 0.001 NONE 1.6 1.5 1.6 1.6 1.6


Asbestos in Soil Type N/A ISO 17025 Not-detected Not-detected Not-detected Not-detected Not-detected


General Inorganics


pH - Automated pH Units N/A MCERTS 6.7 7.2 7.4 8.3 7.9
Organic Matter % 0.1 MCERTS 0.8 0.4 0.5 0.6 1.5


Speciated PAHs


Naphthalene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Acenaphthylene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Acenaphthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Fluorene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Phenanthrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(a)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Chrysene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(b)fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(k)fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(a)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(ghi)perylene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05


Total PAH


Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS < 0.80 < 0.80 < 0.80 < 0.80 < 0.80


Heavy Metals / Metalloids


Arsenic (aqua regia extractable) mg/kg 1 MCERTS 4.4 4.3 11 15 5.7
Barium (aqua regia extractable) mg/kg 1 MCERTS 50 62 21 30 25
Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS 0.33 0.95 0.56 0.38 0.23
Boron (water soluble) mg/kg 0.2 MCERTS 0.9 0.6 0.6 1.2 1.1
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Chromium (aqua regia extractable) mg/kg 1 MCERTS 13 26 23 13 13
Copper (aqua regia extractable) mg/kg 1 MCERTS 5.5 16 11 6.8 8.7
Lead (aqua regia extractable) mg/kg 1 MCERTS 9.5 11 11 6.5 16
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS < 0.3 < 0.3 < 0.3 < 0.3 < 0.3
Nickel (aqua regia extractable) mg/kg 1 MCERTS 11 22 27 12 8.5
Selenium (aqua regia extractable) mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Vanadium (aqua regia extractable) mg/kg 1 MCERTS 18 35 37 16 19
Zinc (aqua regia extractable) mg/kg 1 MCERTS 20 42 45 22 29


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-68615-1 Vanguard 12500555


Page 2 of 10







Analytical Report Number: 17-68615


Project / Site name: Vanguard


Lab Sample Number 863437 863438 863439 863440 863441
Sample Reference BH18-C2-04 BH18-C2-04 BH18-C2-02 BH18-C2-03 BH18-C1-03
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 0.50 1.20 1.50 1.50 0.30
Date Sampled 10/11/2017 15/11/2017 10/11/2017 10/11/2017 16/11/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied


Analytical Parameter 


(Soil Analysis)
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Monoaromatics


Benzene ug/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Toluene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Ethylbenzene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
p & m-xylene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
o-xylene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
MTBE (Methyl Tertiary Butyl Ether) µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0


Petroleum Hydrocarbons


TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS < 2.0 < 2.0 < 2.0 < 2.0 < 2.0
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS < 8.0 < 8.0 < 8.0 < 8.0 < 8.0
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS < 8.0 < 8.0 < 8.0 < 8.0 < 8.0
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS < 10 < 10 < 10 < 10 < 10


TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS < 2.0 < 2.0 < 2.0 < 2.0 < 2.0
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS < 10 < 10 < 10 < 10 < 10


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-68615


Project / Site name: Vanguard


Lab Sample Number 863437 863438 863439 863440 863441
Sample Reference BH18-C2-04 BH18-C2-04 BH18-C2-02 BH18-C2-03 BH18-C1-03
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 0.50 1.20 1.50 1.50 0.30
Date Sampled 10/11/2017 15/11/2017 10/11/2017 10/11/2017 16/11/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied


Analytical Parameter 


(Soil Analysis)
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Environmental Forensics


Organochlorine Pesticides


Aldrin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Alpha-HCH (Alpha BHC) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Beta-HCH (Beta-BHC) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Chlordane (sum of cis & trans isomers) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Delta-HCH (Delta-BHC) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Dieldrin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Endosulphan A µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Endosulphan B µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Endrin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Gamma-HCH (Lindane) (Gamma-BHC) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
HCB (Hexachlorobenzene) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Heptachlor µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Heptachlor Epoxide µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Isodrin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
pp-Methoxychlor µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
o,p-DDE µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
o,p-DDT µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
o,p-TDE (o,p-DDD) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
p,p-DDE µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
p,p-DDT µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
p,p-TDE (p,p-DDD) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Trifluralin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10


Organophosphorous pesticides


Azinphos-methyl µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Chlorfenvinphos I (cis) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Chlorfenvinphos II (trans) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Chlorfenvinphos-methyl µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Diazinon µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Dichlorvos µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Dimethoate µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
E-mevinphos µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Z-mevinphos µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Fenitrothion µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Fenthion µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Malathion µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Parathion-ethyl µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Parathion-methyl µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Phorate µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-68615


Project / Site name: Vanguard


Lab Sample Number


Sample Reference


Sample Number


Depth (m)


Date Sampled


Time Taken


Analytical Parameter 


(Soil Analysis)
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Stone Content % 0.1 NONE


Moisture Content % N/A NONE


Total mass of sample received kg 0.001 NONE


Asbestos in Soil Type N/A ISO 17025


General Inorganics


pH - Automated pH Units N/A MCERTS


Organic Matter % 0.1 MCERTS


Speciated PAHs


Naphthalene mg/kg 0.05 MCERTS


Acenaphthylene mg/kg 0.05 MCERTS


Acenaphthene mg/kg 0.05 MCERTS


Fluorene mg/kg 0.05 MCERTS


Phenanthrene mg/kg 0.05 MCERTS


Anthracene mg/kg 0.05 MCERTS


Fluoranthene mg/kg 0.05 MCERTS


Pyrene mg/kg 0.05 MCERTS


Benzo(a)anthracene mg/kg 0.05 MCERTS


Chrysene mg/kg 0.05 MCERTS


Benzo(b)fluoranthene mg/kg 0.05 MCERTS


Benzo(k)fluoranthene mg/kg 0.05 MCERTS


Benzo(a)pyrene mg/kg 0.05 MCERTS


Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS


Dibenz(a,h)anthracene mg/kg 0.05 MCERTS


Benzo(ghi)perylene mg/kg 0.05 MCERTS


Total PAH


Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS


Heavy Metals / Metalloids


Arsenic (aqua regia extractable) mg/kg 1 MCERTS


Barium (aqua regia extractable) mg/kg 1 MCERTS


Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS


Boron (water soluble) mg/kg 0.2 MCERTS


Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS


Chromium (aqua regia extractable) mg/kg 1 MCERTS


Copper (aqua regia extractable) mg/kg 1 MCERTS


Lead (aqua regia extractable) mg/kg 1 MCERTS


Mercury (aqua regia extractable) mg/kg 0.3 MCERTS


Nickel (aqua regia extractable) mg/kg 1 MCERTS


Selenium (aqua regia extractable) mg/kg 1 MCERTS


Vanadium (aqua regia extractable) mg/kg 1 MCERTS


Zinc (aqua regia extractable) mg/kg 1 MCERTS


863442 863443
BH18-C1-03 BH18-C4-01


None Supplied None Supplied
1.50 1.20


16/11/2017 09/11/2017
None Supplied None Supplied


< 0.1 < 0.1
3.9 12
1.5 1.4


Not-detected Not-detected


7.4 7.3
< 0.1 0.6


< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05


< 0.80 < 0.80


6.2 16
18 72


0.23 1.4
0.5 0.7


< 0.2 < 0.2
8.6 36
5.6 22
6.0 16


< 0.3 < 0.3
8.3 41


< 1.0 < 1.0
15 49
19 62


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-68615


Project / Site name: Vanguard


Lab Sample Number


Sample Reference


Sample Number


Depth (m)


Date Sampled


Time Taken


Analytical Parameter 


(Soil Analysis)
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Monoaromatics


Benzene ug/kg 1 MCERTS


Toluene µg/kg 1 MCERTS


Ethylbenzene µg/kg 1 MCERTS


p & m-xylene µg/kg 1 MCERTS


o-xylene µg/kg 1 MCERTS


MTBE (Methyl Tertiary Butyl Ether) µg/kg 1 MCERTS


Petroleum Hydrocarbons


TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS


TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS


TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS


TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS


TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS


TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS


TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS


TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.001 MCERTS


TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS


TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS


TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS


TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS


TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS


TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS


863442 863443
BH18-C1-03 BH18-C4-01


None Supplied None Supplied
1.50 1.20


16/11/2017 09/11/2017
None Supplied None Supplied


< 1.0 < 1.0
< 1.0 < 1.0
< 1.0 < 1.0
< 1.0 < 1.0
< 1.0 < 1.0
< 1.0 < 1.0


< 0.001 < 0.001
< 0.001 < 0.001
< 0.001 < 0.001
< 1.0 < 1.0
< 2.0 3.6
< 8.0 < 8.0
< 8.0 21
< 10 32


< 0.001 < 0.001
< 0.001 < 0.001
< 0.001 < 0.001
< 1.0 < 1.0
< 2.0 < 2.0
< 10 < 10
< 10 < 10
< 10 < 10


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-68615


Project / Site name: Vanguard


Lab Sample Number


Sample Reference


Sample Number


Depth (m)


Date Sampled


Time Taken


Analytical Parameter 


(Soil Analysis)
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Environmental Forensics


Organochlorine Pesticides


Aldrin µg/kg 10 NONE


Alpha-HCH (Alpha BHC) µg/kg 10 NONE


Beta-HCH (Beta-BHC) µg/kg 10 NONE


Chlordane (sum of cis & trans isomers) µg/kg 10 NONE


Delta-HCH (Delta-BHC) µg/kg 10 NONE


Dieldrin µg/kg 10 NONE


Endosulphan A µg/kg 10 NONE


Endosulphan B µg/kg 10 NONE


Endrin µg/kg 10 NONE


Gamma-HCH (Lindane) (Gamma-BHC) µg/kg 10 NONE


HCB (Hexachlorobenzene) µg/kg 10 NONE


Heptachlor µg/kg 10 NONE


Heptachlor Epoxide µg/kg 10 NONE


Isodrin µg/kg 10 NONE


pp-Methoxychlor µg/kg 10 NONE


o,p-DDE µg/kg 10 NONE


o,p-DDT µg/kg 10 NONE


o,p-TDE (o,p-DDD) µg/kg 10 NONE


p,p-DDE µg/kg 10 NONE


p,p-DDT µg/kg 10 NONE


p,p-TDE (p,p-DDD) µg/kg 10 NONE


Trifluralin µg/kg 10 NONE


Organophosphorous pesticides


Azinphos-methyl µg/kg 10 NONE


Chlorfenvinphos I (cis) µg/kg 10 NONE


Chlorfenvinphos II (trans) µg/kg 10 NONE


Chlorfenvinphos-methyl µg/kg 10 NONE


Diazinon µg/kg 10 NONE


Dichlorvos µg/kg 10 NONE


Dimethoate µg/kg 10 NONE


E-mevinphos µg/kg 10 NONE


Z-mevinphos µg/kg 10 NONE


Fenitrothion µg/kg 10 NONE


Fenthion µg/kg 10 NONE


Malathion µg/kg 10 NONE


Parathion-ethyl µg/kg 10 NONE


Parathion-methyl µg/kg 10 NONE


Phorate µg/kg 10 NONE


863442 863443
BH18-C1-03 BH18-C4-01


None Supplied None Supplied
1.50 1.20


16/11/2017 09/11/2017
None Supplied None Supplied


< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10


< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 17-68615


Project / Site name: Vanguard


Lab Sample 


Number


Sample 


Reference


Sample 


Number
Depth (m) Sample Description *


863437 BH18-C2-04 None Supplied 0.50 Brown sand with gravel.
863438 BH18-C2-04 None Supplied 1.20 Light brown clay and sand.
863439 BH18-C2-02 None Supplied 1.50 Brown sandy clay with gravel.
863440 BH18-C2-03 None Supplied 1.50 Grey sand with gravel.
863441 BH18-C1-03 None Supplied 0.30 Brown clay and sand with gravel and vegetation.
863442 BH18-C1-03 None Supplied 1.50 Light brown sand.
863443 BH18-C4-01 None Supplied 1.20 Light brown clay and sand with gravel.


* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS 
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 


Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 17-68615


Project / Site name: Vanguard


Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)


Analytical Test Name Analytical Method Description Analytical Method Reference
Method 


number


Wet / Dry 


Analysis


Accreditation 


Status


Asbestos identification in soil Asbestos Identification with the use of polarised 
light microscopy in conjunction with disperion 
staining techniques.


In house method based on HSG 248 A001-PL D ISO 17025


Boron, water soluble, in soil Determination of water soluble boron in soil by hot 
water extract followed by ICP-OES.


In-house method based on Second Site 
Properties version 3


L038-PL D MCERTS


BTEX and MTBE in soil   
(Monoaromatics)


Determination of BTEX in soil by headspace GC-
MS.


In-house method based on USEPA8260 L073B-PL W MCERTS


Metals in soil by ICP-OES Determination of metals in soil by aqua-regia 
digestion followed by ICP-OES.


In-house method based on MEWAM 2006  
Methods for the Determination of Metals in 
Soil.


L038-PL D MCERTS


Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests


L019-UK/PL W NONE


Organic matter (Automated) in soil Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration 
with iron (II) sulphate.


BS1377 Part 3, 1990, Chemical and 
Electrochemical Tests""


L009-PL D MCERTS


pH in soil (automated) Determination of pH in soil by addition of water 
followed by automated electrometric 
measurement.


In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests


L099-PL D MCERTS


Speciated EPA-16 PAHs in soil Determination of PAH compounds in soil by 
extraction in dichloromethane and hexane followed 
by GC-MS with the use of surrogate and internal 
standards.


In-house method based on USEPA 8270 L064-PL D MCERTS


Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.


In-house method based on British Standard 
Methods and MCERTS requirements.


L019-UK/PL D NONE


TO - Organochlorine pesticides in soil Determination of OCPs by extraction with hexane 
followed by GC-MS.


In-house method W NONE


TO - Organophosphorous pesticides 
in soil


Determination of OPPs by extraction with DCM 
followed by GC-MS.


In-house method W NONE


TPHCWG (Soil) Determination of hexane extractable hydrocarbons 
in soil by GC-MS/GC-FID.


In-house method L088/76-PL W MCERTS


For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.


For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.


Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 


correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Sample Deviation Report


Sample ID Other_ID Sample Type Job Sample Number Sample Deviation Code test_name test_ref Test Deviation code


BH18-C4-01                               S 17-68615 863443 c     BTEX and MTBE in soil   (Monoaromatics)           L073B-PL  c     


Iss No:17-68615-1 Vanguard 12500555
Key: a - No sampling date b - Incorrect container


c - Holding time d - Headspace e - Temperature Page 10 of 10







Charles Dexter


t: 01923 225404
f: 01923 237404


e: charles.dexter@ghd.com e:


Project / Site name: Samples received on: 28/11/2017


Your job number: 12500255 Samples instructed on: 28/11/2017


Your order number: Analysis completed by: 06/12/2017


Report Issue Number: 2 Report issued on: 11/01/2018


Samples Analysed:


Signed:


Reporting Manager
For & on behalf of i2 Analytical Ltd.


Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.


Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.


Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting


Excel copies of reports are only valid when accompanied by this PDF certificate.


reception@i2analytical.com


Jordan Hill


2 soil samples


Vanguard


GHD Environment Ltd (GHD)
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL


i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green
Business Park,
Watford, 
Herts, 
WD18 8YS


Replaces Analytical Report Number : 17-69066, issue no. 1


Analytical Report Number : 17-69066


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-69066


Project / Site name: Vanguard


Lab Sample Number 866064 866065
Sample Reference 18-C1-01 18-C1-01
Sample Number None Supplied None Supplied
Depth (m) 0.50 1.20
Date Sampled 23/11/2017 23/11/2017
Time Taken None Supplied None Supplied


Analytical Parameter 


(Soil Analysis)
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Stone Content % 0.1 NONE < 0.1 < 0.1
Moisture Content % N/A NONE 15 15
Total mass of sample received kg 0.001 NONE 1.5 1.5


Asbestos in Soil Type N/A ISO 17025 Not-detected Not-detected


General Inorganics


pH - Automated pH Units N/A MCERTS 7.6 7.5
Organic Matter % 0.1 MCERTS 0.8 0.5


Speciated PAHs


Naphthalene mg/kg 0.05 MCERTS < 0.05 < 0.05
Acenaphthylene mg/kg 0.05 MCERTS < 0.05 < 0.05
Acenaphthene mg/kg 0.05 MCERTS < 0.05 < 0.05
Fluorene mg/kg 0.05 MCERTS < 0.05 < 0.05
Phenanthrene mg/kg 0.05 MCERTS < 0.05 < 0.05
Anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05
Fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05
Pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05
Benzo(a)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05
Chrysene mg/kg 0.05 MCERTS < 0.05 < 0.05
Benzo(b)fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05
Benzo(k)fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05
Benzo(a)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05
Benzo(ghi)perylene mg/kg 0.05 MCERTS < 0.05 < 0.05


Total PAH


Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS < 0.80 < 0.80


Heavy Metals / Metalloids


Arsenic (aqua regia extractable) mg/kg 1 MCERTS 8.7 5.7
Boron (water soluble) mg/kg 0.2 MCERTS 1.5 0.6
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS < 0.2 < 0.2
Chromium (aqua regia extractable) mg/kg 1 MCERTS 24 11
Copper (aqua regia extractable) mg/kg 1 MCERTS 9.4 5.6
Lead (aqua regia extractable) mg/kg 1 MCERTS 14 10
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS < 0.3 < 0.3
Nickel (aqua regia extractable) mg/kg 1 MCERTS 16 7.3
Selenium (aqua regia extractable) mg/kg 1 MCERTS < 1.0 < 1.0
Zinc (aqua regia extractable) mg/kg 1 MCERTS 34 17


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-69066


Project / Site name: Vanguard


Lab Sample Number 866064 866065
Sample Reference 18-C1-01 18-C1-01
Sample Number None Supplied None Supplied
Depth (m) 0.50 1.20
Date Sampled 23/11/2017 23/11/2017
Time Taken None Supplied None Supplied


Analytical Parameter 


(Soil Analysis)
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Monoaromatics


Benzene ug/kg 1 MCERTS < 1.0 < 1.0
Toluene µg/kg 1 MCERTS < 1.0 < 1.0
Ethylbenzene µg/kg 1 MCERTS < 1.0 < 1.0
p & m-xylene µg/kg 1 MCERTS < 1.0 < 1.0
o-xylene µg/kg 1 MCERTS < 1.0 < 1.0
MTBE (Methyl Tertiary Butyl Ether) µg/kg 1 MCERTS < 1.0 < 1.0


Petroleum Hydrocarbons


TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS < 0.001 < 0.001
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS < 0.001 < 0.001
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS < 0.001 < 0.001
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS < 1.0 < 1.0
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS < 2.0 < 2.0
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS < 8.0 < 8.0
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS < 8.0 < 8.0
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS < 10 < 10


TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.001 MCERTS < 0.001 < 0.001
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS < 0.001 < 0.001
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS < 0.001 < 0.001
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS < 1.0 < 1.0
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS < 2.0 < 2.0
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS < 10 < 10
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS < 10 < 10
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS < 10 < 10


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-69066


Project / Site name: Vanguard


Lab Sample Number 866064 866065
Sample Reference 18-C1-01 18-C1-01
Sample Number None Supplied None Supplied
Depth (m) 0.50 1.20
Date Sampled 23/11/2017 23/11/2017
Time Taken None Supplied None Supplied


Analytical Parameter 


(Soil Analysis)
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Environmental Forensics


Organochlorine Pesticides


Aldrin µg/kg 10 NONE < 10 < 10
Alpha-HCH (Alpha BHC) µg/kg 10 NONE < 10 < 10
Beta-HCH (Beta-BHC) µg/kg 10 NONE < 10 < 10
Chlordane (sum of cis & trans isomers) µg/kg 10 NONE < 10 < 10
Delta-HCH (Delta-BHC) µg/kg 10 NONE < 10 < 10
Dieldrin µg/kg 10 NONE < 10 < 10
Endosulphan A µg/kg 10 NONE < 10 < 10
Endosulphan B µg/kg 10 NONE < 10 < 10
Endrin µg/kg 10 NONE < 10 < 10
Gamma-HCH (Lindane) (Gamma-BHC) µg/kg 10 NONE < 10 < 10
HCB (Hexachlorobenzene) µg/kg 10 NONE < 10 < 10
Heptachlor µg/kg 10 NONE < 10 < 10
Heptachlor Epoxide µg/kg 10 NONE < 10 < 10
Isodrin µg/kg 10 NONE < 10 < 10
pp-Methoxychlor µg/kg 10 NONE < 10 < 10
o,p-DDE µg/kg 10 NONE < 10 < 10
o,p-DDT µg/kg 10 NONE < 10 < 10
o,p-TDE (o,p-DDD) µg/kg 10 NONE < 10 < 10
p,p-DDE µg/kg 10 NONE < 10 < 10
p,p-DDT µg/kg 10 NONE < 10 < 10
p,p-TDE (p,p-DDD) µg/kg 10 NONE < 10 < 10
Trifluralin µg/kg 10 NONE < 10 < 10


Organophosphorous pesticides


Azinphos-methyl µg/kg 10 NONE < 10 < 10
Chlorfenvinphos I (cis) µg/kg 10 NONE < 10 < 10
Chlorfenvinphos II (trans) µg/kg 10 NONE < 10 < 10
Chlorfenvinphos-methyl µg/kg 10 NONE < 10 < 10
Diazinon µg/kg 10 NONE < 10 < 10
Dichlorvos µg/kg 10 NONE < 10 < 10
Dimethoate µg/kg 10 NONE < 10 < 10
E-mevinphos µg/kg 10 NONE < 10 < 10
Z-mevinphos µg/kg 10 NONE < 10 < 10
Fenitrothion µg/kg 10 NONE < 10 < 10
Fenthion µg/kg 10 NONE < 10 < 10
Malathion µg/kg 10 NONE < 10 < 10
Parathion-ethyl µg/kg 10 NONE < 10 < 10
Parathion-methyl µg/kg 10 NONE < 10 < 10
Phorate µg/kg 10 NONE < 10 < 10


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 17-69066


Project / Site name: Vanguard


Lab Sample 


Number


Sample 


Reference


Sample 


Number
Depth (m) Sample Description *


866064 18-C1-01 None Supplied 0.50 Light brown loam and clay.
866065 18-C1-01 None Supplied 1.20 Light brown sandy clay.


* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS 
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 


Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-69066-2 Vanguard 12500255


Page 5 of 6







Analytical Report Number : 17-69066


Project / Site name: Vanguard


Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)


Analytical Test Name Analytical Method Description Analytical Method Reference
Method 


number


Wet / Dry 


Analysis


Accreditation 


Status


Asbestos identification in soil Asbestos Identification with the use of polarised 
light microscopy in conjunction with disperion 
staining techniques.


In house method based on HSG 248 A001-PL D ISO 17025


Boron, water soluble, in soil Determination of water soluble boron in soil by hot 
water extract followed by ICP-OES.


In-house method based on Second Site 
Properties version 3


L038-PL D MCERTS


BTEX and MTBE in soil   
(Monoaromatics)


Determination of BTEX in soil by headspace GC-
MS.


In-house method based on USEPA8260 L073B-PL W MCERTS


Metals in soil by ICP-OES Determination of metals in soil by aqua-regia 
digestion followed by ICP-OES.


In-house method based on MEWAM 2006  
Methods for the Determination of Metals in 
Soil.


L038-PL D MCERTS


Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests


L019-UK/PL W NONE


Organic matter (Automated) in soil Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration 
with iron (II) sulphate.


BS1377 Part 3, 1990, Chemical and 
Electrochemical Tests""


L009-PL D MCERTS


pH in soil (automated) Determination of pH in soil by addition of water 
followed by automated electrometric 
measurement.


In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests


L099-PL D MCERTS


Speciated EPA-16 PAHs in soil Determination of PAH compounds in soil by 
extraction in dichloromethane and hexane followed 
by GC-MS with the use of surrogate and internal 
standards.


In-house method based on USEPA 8270 L064-PL D MCERTS


Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.


In-house method based on British Standard 
Methods and MCERTS requirements.


L019-UK/PL D NONE


TO - Organochlorine pesticides in soil Determination of OCPs by extraction with hexane 
followed by GC-MS.


In-house method W NONE


TO - Organophosphorous pesticides 
in soil


Determination of OPPs by extraction with DCM 
followed by GC-MS.


In-house method W NONE


TPHCWG (Soil) Determination of hexane extractable hydrocarbons 
in soil by GC-MS/GC-FID.


In-house method L088/76-PL W MCERTS


For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.


For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.


Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 


correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Charles Dexter


t: 01923 225404
f: 01923 237404


e: charles.dexter@ghd.com e:


Project / Site name: Samples received on: 22/12/2017


Your job number: 012500255 Samples instructed on: 22/12/2017


Your order number: Analysis completed by: 09/01/2018


Report Issue Number: 2 Report issued on: 09/01/2018


Samples Analysed:


Signed:


Reporting Manager
For & on behalf of i2 Analytical Ltd.


Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.


Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.


Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting


Excel copies of reports are only valid when accompanied by this PDF certificate.


reception@i2analytical.com


Jordan Hill


5 water samples


Norfolk Vanguard


GHD Environment Ltd (GHD)
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL


i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green
Business Park,
Watford, 
Herts, 
WD18 8YS


Replaces Analytical Report Number : 17-71533, issue no. 1


Analytical Report Number : 17-71533


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-71533-2 Norfolk Vanguard 012500255
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Analytical Report Number: 17-71533


Project / Site name: Norfolk Vanguard


Lab Sample Number 881282 881283 881284 881285 881286
Sample Reference 18-C2-03 18-C3-01 18-C3-03 18-C4-01 18-C4-03
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) None Supplied None Supplied None Supplied None Supplied None Supplied
Date Sampled 20/12/2017 20/12/2017 20/12/2017 21/12/2017 21/12/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied


Analytical Parameter 


(Water Analysis)
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General Inorganics


pH pH Units N/A ISO 17025 7.4 7.4 7.2 7.2 7.4
Sulphate as SO4 µg/l 45 ISO 17025 256000 70100 99900 27400 21200
Sulphate as SO4 mg/l 0.045 ISO 17025 256 70.1 99.9 27.4 21.2


Speciated PAHs


Naphthalene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Acenaphthylene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Acenaphthene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Fluorene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Phenanthrene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Anthracene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Fluoranthene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Pyrene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Benzo(a)anthracene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Chrysene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Benzo(b)fluoranthene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Benzo(k)fluoranthene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Benzo(a)pyrene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Indeno(1,2,3-cd)pyrene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Dibenz(a,h)anthracene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Benzo(ghi)perylene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01


Total PAH


Total EPA-16 PAHs µg/l 0.16 ISO 17025 < 0.16 < 0.16 < 0.16 < 0.16 < 0.16


Heavy Metals / Metalloids


Arsenic (dissolved) µg/l 0.15 ISO 17025 7.19 2.11 1.64 2.81 1.36
Barium (dissolved) µg/l 0.06 ISO 17025 61 43 53 33 120
Beryllium (dissolved) µg/l 0.1 ISO 17025 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Boron  (dissolved) µg/l 10 ISO 17025 150 14 43 < 10 15
Cadmium  (dissolved) µg/l 0.02 ISO 17025 0.04 0.13 0.05 < 0.02 < 0.02
Chromium  (dissolved) µg/l 0.2 ISO 17025 0.8 0.3 < 0.2 < 0.2 0.3
Copper (dissolved) µg/l 0.5 ISO 17025 24 1.8 2.0 1.1 20
Lead (dissolved) µg/l 0.2 ISO 17025 2.8 0.6 < 0.2 < 0.2 1.7
Mercury (dissolved) µg/l 0.05 ISO 17025 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Nickel (dissolved) µg/l 0.5 ISO 17025 11 4.0 1.2 7.5 1.8
Selenium (dissolved) µg/l 0.6 ISO 17025 1.4 2.0 1.6 1.2 0.9
Vanadium (dissolved) µg/l 0.2 ISO 17025 1.1 1.0 0.3 0.2 < 0.2
Zinc (dissolved) µg/l 0.5 ISO 17025 8.0 26 33 47 170


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-71533-2 Norfolk Vanguard 012500255
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Analytical Report Number: 17-71533


Project / Site name: Norfolk Vanguard


Lab Sample Number 881282 881283 881284 881285 881286
Sample Reference 18-C2-03 18-C3-01 18-C3-03 18-C4-01 18-C4-03
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) None Supplied None Supplied None Supplied None Supplied None Supplied
Date Sampled 20/12/2017 20/12/2017 20/12/2017 21/12/2017 21/12/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied


Analytical Parameter 


(Water Analysis)
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Monoaromatics


Benzene µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Toluene µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Ethylbenzene µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
p & m-xylene µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
o-xylene µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
MTBE (Methyl Tertiary Butyl Ether) µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0


Petroleum Hydrocarbons


TPH-CWG - Aliphatic >C5 - C6 µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aliphatic >C6 - C8 µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aliphatic >C8 - C10 µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aliphatic >C10 - C12 µg/l 10 NONE < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aliphatic >C12 - C16 µg/l 10 NONE < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aliphatic >C16 - C21 µg/l 10 NONE < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aliphatic >C21 - C35 µg/l 10 NONE < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aliphatic (C5 - C35) µg/l 10 NONE < 10 < 10 < 10 < 10 < 10


TPH-CWG - Aromatic >C5 - C7 µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aromatic >C7 - C8 µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aromatic >C8 - C10 µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aromatic >C10 - C12 µg/l 10 NONE < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aromatic >C12 - C16 µg/l 10 NONE < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aromatic >C16 - C21 µg/l 10 NONE < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aromatic >C21 - C35 µg/l 10 NONE < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aromatic (C5 - C35) µg/l 10 NONE < 10 < 10 < 10 < 10 < 10


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-71533


Project / Site name: Norfolk Vanguard


Lab Sample Number 881282 881283 881284 881285 881286
Sample Reference 18-C2-03 18-C3-01 18-C3-03 18-C4-01 18-C4-03
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) None Supplied None Supplied None Supplied None Supplied None Supplied
Date Sampled 20/12/2017 20/12/2017 20/12/2017 21/12/2017 21/12/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied


Analytical Parameter 


(Water Analysis)
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Environmental Forensics


Organochlorine Pesticides


Aldrin µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
alpha-HCH (alpha-BHC) µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
beta-HCH (beta-BHC) µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Chlordane µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
delta-HCH (delta-BHC) µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Dieldrin µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Endosulphan A µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Endosulphan B µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Endrin µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
gamma-HCH (gamma-BHC) µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
HCB (Hexachlorobenzene) µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Heptachlor µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Heptachlor Epoxide µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Isodrin µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Methoxychlor µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
o,p-DDE µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
o,p-DDT µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
o,p-TDE (o,p-DDD) µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
p,p-DDE µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
p,p-DDT µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
p,p-TDE (o,p-DDD) µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Trifluralin µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01


Organophosphorous pesticides


Azinphos-methyl µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Chlorfenvinphos I µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Chlorfenvinphos II µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Chlorpyriphos-methyl µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Diazinon µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Dichlorvos µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Dimethoate µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
E-mevinphos µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Endrin µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Fenitrothion µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Fenthion µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Malathion µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Parathion-ethyl µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Parathion-methyl µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Phorate µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01


U/S = Unsuitable Sample     I/S =  Insufficient Sample


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 17-71533


Project / Site name: Norfolk Vanguard


Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)


Analytical Test Name Analytical Method Description Analytical Method Reference
Method 


number


Wet / Dry 


Analysis


Accreditation 


Status


Boron in water Determination of boron in water by acidification 
followed by ICP-OES.  Accredited matrices: SW PW 
GW


In-house method based on MEWAM L039-PL W ISO 17025


BTEX and MTBE in water   
(Monoaromatics)


Determination of BTEX and MTBE in water by 
headspace GC-MS.  Accredited matrices: SW PW 
GW


In-house method based on USEPA8260 L073B-PL W ISO 17025


Metals in water by ICP-MS (dissolved) Determination of metals in water by acidification 
followed by ICP-MS. Accredited Matrices: SW, GW, 
PW except B=SW,GW, Hg=SW,PW, Al=SW,PW.


In-house method based on USEPA Method 
6020 & 200.8 "for the determination of 
trace elements in water by ICP-MS.


L012-PL W ISO 17025


pH at 20oC in water (automated) Determination of pH in water by electrometric 
measurement.   Accredited matrices: SW PW GW


In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests


L099-PL W ISO 17025


Speciated EPA-16 PAHs in water Determination of PAH compounds in water by 
extraction in dichloromethane followed by GC-MS 
with the use of surrogate and internal standards. 
Accredited matrices: SW PW GW


In-house method based on USEPA 8270 L102B-PL W ISO 17025


Sulphate in water Determination of sulphate in water by acidification 
followed by ICP-OES.   Accredited matrices: SW 
PW GW, PrW.


In-house method based on MEWAM 2006  
Methods for the Determination of Metals in 
Soil.


L039-PL W ISO 17025


TO - OCP in water Determination of OCPs by extraction with hexane 
followed by GC-MS.


In-house method W NONE


TO - OPP in water Determination of OPPs by extraction with DCM 
followed by GC-MS.


In-house method W NONE


TPHCWG (Waters) Determination of dichloromethane extractable 
hydrocarbons in water by GC-MS, speciation by 
interpretation.


In-house method L070-PL W NONE


For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.


For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.


Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 


correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.
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Charles Dexter


t: 01923 225404
f: 01923 237404


e: charles.dexter@ghd.com e:


Project / Site name: Samples received on: 10/11/2017


Your job number: 12500555 12500587 Samples instructed on: 10/11/2017


Your order number: Analysis completed by: 21/11/2017


Report Issue Number: 1 Report issued on: 21/11/2017


Samples Analysed:


Signed:


Reporting Manager
For & on behalf of i2 Analytical Ltd.


Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.


Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.


Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting


Excel copies of reports are only valid when accompanied by this PDF certificate.


reception@i2analytical.com


Jordan Hill


1 WAC 10:1 Sample


Vanguard - EA


GHD Environment Ltd (GHD)
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL


i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green
Business Park,
Watford, 
Herts, 
WD18 8YS


Analytical Report Number : 17-67099


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-67099-1 Vanguard - EA 12500555 12500587
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i2 Analytical   Telephone: 01923 225404
7 Woodshots Meadow             Fax: 01923 237404
Croxley Green Business Park                email:reception@i2analytical.com
Watford, WD18 8YS


Report No: 


Client:


Location


Sampling Date


Sample ID


Depth (m)


Solid Waste Analysis


TOC (%)** < 0.1 3% 5% 6%


Loss on Ignition (%) ** 0.6 -- -- 10%


BTEX (µg/kg) ** < 10 6000 -- --
Sum of PCBs (mg/kg) ** < 0.007 1 -- --


Mineral Oil (mg/kg) < 10 500 -- --


Total PAH (WAC-17) (mg/kg)   < 0.9 100 -- --


pH (units)** 7.6 -- >6 --


Acid Neutralisation Capacity (mol / kg) 4.1 -- To be evaluated To be evaluated


Arsenic * 0.0025 0.0177 0.5 2 25


Barium * 0.0100 0.0699 20 100 300


Cadmium * < 0.0001 < 0.0008 0.04 1 5


Chromium * 0.0023 0.016 0.5 10 70


Copper * 0.0022 0.016 2 50 100


Mercury * < 0.0005 < 0.0050 0.01 0.2 2


Molybdenum * 0.0006 0.0042 0.5 10 30


Nickel * 0.0026 0.019 0.4 10 40


Lead * 0.0018 0.013 0.5 10 50


Antimony * < 0.0017 < 0.017 0.06 0.7 5


Selenium * < 0.0040 < 0.040 0.1 0.5 7


Zinc * 0.0090 0.063 4 50 200


Chloride * 1.2 8.1 800 4000 25000


Fluoride 0.17 1.2 10 150 500


Sulphate * 1.8 13 1000 20000 50000


TDS 30 210 4000 60000 100000


Phenol Index (Monohydric Phenols) * < 0.010 < 0.10 1 - -


Leach Test Information


Stone Content (%) < 0.1


Sample Mass (kg) 2.0


Dry Matter (%) 96


Moisture (%) 3.7


mg/kg


using BS EN 12457-2 at L/S 10 l/kg (mg/kg)


Waste Acceptance Criteria Analytical Results


Landfill Waste Acceptance Criteria


Vanguard - EA


Limits854653 / 854654


17-67099


GHD


1.50


10:1 10:01


Lab Reference (Sample Number)


mg/l


Eluate Analysis 


(BS EN 12457 - 2 preparation utilising end over end leaching 
procedure)


Stable Non-
reactive


HAZARDOUS
waste in non-


hazardous
Landfill


Limit values for compliance leaching test


Inert Waste
Landfill


Hazardous
Waste Landfill


08/11/2017


18-C3-01


Stated limits are for guidance only and i2 cannot be held responsible for any discrepancies with current legislation


*=  UKAS accredited (liquid eluate analysis only)


** = MCERTS accredited


800 100031.3 500


Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as 
amended) and EA Guidance WM3.


This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may be 
hazardous or non-hazardous.


DOC 4.47


Results are expressed on a dry weight basis, after correction for moisture content where applicable.


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-67099-1 Vanguard - EA 12500555 12500587


Page 2 of 5







Analytical Report Number : 17-67099


Project / Site name: Vanguard - EA


Lab Sample 


Number


Sample 


Reference


Sample 


Number
Depth (m) Sample Description *


854653 18-C3-01 None Supplied 1.50 Light brown sand.


* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation. The 
laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 


Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-67099-1 Vanguard - EA 12500555 12500587
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Analytical Report Number : 17-67099


Project / Site name: Vanguard - EA


Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)


Analytical Test Name Analytical Method Description Analytical Method Reference
Method 


number


Wet / Dry 


Analysis


Accreditation 


Status


Acid neutralisation capacity of soil Determination of acid neutralisation capacity by 
addition of acid or alkali followed by electronic 
probe.


In-house method based on Guidance an 
Sampling and Testing of Wastes to Meet 
Landfill Waste Acceptance""


L046-UK W NONE


BS EN 12457-2 (10:1) Leachate Prep 10:1 (as recieved, moisture adjusted) end over end 
extraction with water for 24 hours. Eluate filtered 
prior to analysis.


In-house method based on BSEN12457-2. L043-PL W NONE


BTEX in soil   (Monoaromatics) Determination of BTEX in soil by headspace GC-MS. In-house method based on USEPA8260 L073B-PL W MCERTS


Chloride 10:1 WAC Determination of Chloride colorimetrically  by 
discrete analyser.


In house based on MEWAM Method ISBN 
0117516260.


L082-PL W ISO 17025


Dissolved organic carbon 10:1 WAC Determination of dissolved inorganic carbon in 
leachate by TOC/DOC NDIR Analyser.


In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton


L037-PL W NONE


Fluoride 10:1 WAC Determination of fluoride in leachate by 1:1ratio 
with a buffer solution followed by Ion Selective 
Electrode.


In-house method based on Use of Total 
Ionic Strength Adjustment Buffer for 
Electrode Determination"


L033B-PL W ISO 17025


Loss on ignition of soil @ 450oC Determination of loss on ignition in soil by 
gravimetrically with the sample being ignited in a 
muffle furnace.


In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests


L047-PL D MCERTS


Metals in leachate by ICP-OES Determination of metals in leachate by acidification 
followed by ICP-OES.


In-house method based on MEWAM 2006  
Methods for the Determination of Metals in 
Soil""


L039-PL W ISO 17025


Mineral Oil (Soil)  C10 - C40 Determination of mineral oil fraction extractable 
hydrocarbons in soil by GC-MS/GC-FID.


in-house method L076-PL D NONE


Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests


L019-UK/PL W NONE


Monohydric phenols 10:1 WAC Determination of phenols in leachate by distillation 
followed by colorimetry.


In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton


L080-PL W ISO 17025


PCB's By GC-MS in soil Determination of PCB by extraction with acetone 
and hexane followed by GC-MS.


In-house method based on USEPA 8082 L027-PL D MCERTS


pH in soil Determination of pH in soil by addition of water 
followed by electrometric measurement.


In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests


L005-PL W MCERTS


Speciated WAC-17 PAHs in soil Determination of PAH compounds in soil by 
extraction in dichloromethane and hexane followed 
by GC-MS with the use of surrogate and internal 
standards.


In-house method based on USEPA 8270 L064-PL D NONE


Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.


In-house method based on British Standard 
Methods and MCERTS requirements.


L019-UK/PL D NONE


Sulphate 10:1 WAC Determination of sulphate in leachate by ICP-OES In-house method based on MEWAM 1986  
Methods for the Determination of Metals in 
Soil""


L039-PL W ISO 17025


Total dissolved solids 10:1 WAC Determination of total dissolved solids in water by 
electrometric measurement.


In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton


L004-PL W NONE


Total organic carbon (Automated) in 
soil


Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration with 
iron (II) sulphate.


In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests""


L009-PL D MCERTS


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-67099-1 Vanguard - EA 12500555 12500587


Page 4 of 5







Analytical Report Number : 17-67099


Project / Site name: Vanguard - EA


Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)


Analytical Test Name Analytical Method Description Analytical Method Reference
Method 


number


Wet / Dry 


Analysis


Accreditation 


Status


For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.


For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.


Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 


correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-67099-1 Vanguard - EA 12500555 12500587
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Charles Dexter


t: 01923 225404
f: 01923 237404


e: charles.dexter@ghd.com e:


Project / Site name: Samples received on: 23/11/2017


Your job number: 12500555 Samples instructed on: 23/11/2017


Your order number: Analysis completed by: 04/12/2017


Report Issue Number: 1 Report issued on: 04/12/2017


Samples Analysed:


Signed:


Reporting Manager
For & on behalf of i2 Analytical Ltd.


Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.


Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.


Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting


Excel copies of reports are only valid when accompanied by this PDF certificate.


Jordan Hill


2 10:1 WAC Samples


Vanguard


GHD Environment Ltd (GHD)
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL


i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green
Business Park,
Watford, 
Herts, 
WD18 8YS


Analytical Report Number : 17-68622


reception@i2analytical.com


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-68622-1 Vanguard 12500555


Page 1 of 7







i2 Analytical   Telephone: 01923 225404
7 Woodshots Meadow Fax: 01923 237404
Croxley Green Business Park email:reception@i2analytical.com
Watford, WD18 8YS


Report No: 


Client:


Location


Sampling Date


Sample ID


Depth (m)


Solid Waste Analysis


TOC (%)** 0.2 3% 5% 6%


Loss on Ignition (%) ** 1.2 -- -- 10%


BTEX (µg/kg) ** < 10 6000 -- --
Sum of PCBs (mg/kg) ** < 0.007 1 -- --


Mineral Oil (mg/kg) < 10 500 -- --


Total PAH (WAC-17) (mg/kg)   < 0.9 100 -- --


pH (units)** 7.9 -- >6 --


Acid Neutralisation Capacity (mol / kg) 3.3 -- To be evaluated To be evaluated


Arsenic * 0.0027 0.0211 0.5 2 25


Barium * 0.0293 0.227 20 100 300


Cadmium * < 0.0001 < 0.0008 0.04 1 5


Chromium * 0.0040 0.031 0.5 10 70


Copper * 0.0032 0.025 2 50 100


Mercury * < 0.0005 < 0.0050 0.01 0.2 2


Molybdenum * 0.0006 0.0048 0.5 10 30


Nickel * 0.0021 0.016 0.4 10 40


Lead * 0.0033 0.025 0.5 10 50


Antimony * < 0.0017 < 0.017 0.06 0.7 5


Selenium * 0.0041 < 0.040 0.1 0.5 7


Zinc * 0.0051 0.040 4 50 200


Chloride * 0.63 4.9 800 4000 25000


Fluoride 0.32 2.5 10 150 500


Sulphate * 0.79 6.1 1000 20000 50000


TDS 52 400 4000 60000 100000


Phenol Index (Monohydric Phenols) * < 0.010 < 0.10 1 - -


Leach Test Information


Stone Content (%) < 0.1


Sample Mass (kg) 1.5


Dry Matter (%) 88


Moisture (%) 12


Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as 
amended) and EA Guidance WM3.


This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may be 
hazardous or non-hazardous.


800 100025.9 500DOC 3.35


Results are expressed on a dry weight basis, after correction for moisture content where applicable.


Stated limits are for guidance only and i2 cannot be held responsible for any discrepancies with current legislation


*=  UKAS accredited (liquid eluate analysis only)


** = MCERTS accredited


mg/l


Eluate Analysis 


(BS EN 12457 - 2 preparation utilising end over end leaching 
procedure)


Stable Non-
reactive


HAZARDOUS
waste in non-


hazardous
Landfill


Limit values for compliance leaching test


Inert Waste
Landfill


Hazardous
Waste Landfill


10/11/2017


mg/kg


17-68622


GHD


BH18-C2-04


1.20


10:1 10:01


using BS EN 12457-2 at L/S 10 l/kg (mg/kg)


863464 / 863465


Waste Acceptance Criteria Analytical Results


Landfill Waste Acceptance Criteria


Vanguard


Lab Reference (Sample Number)
Limits


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-68622-1 Vanguard 12500555
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i2 Analytical   Telephone: 01923 225404
7 Woodshots Meadow             Fax: 01923 237404
Croxley Green Business Park                email:reception@i2analytical.com
Watford, WD18 8YS


Report No: 


Client:


Location


Sampling Date


Sample ID


Depth (m)


Solid Waste Analysis


TOC (%)** 0.4 3% 5% 6%


Loss on Ignition (%) ** 2.1 -- -- 10%


BTEX (µg/kg) ** < 10 6000 -- --
Sum of PCBs (mg/kg) ** < 0.007 1 -- --


Mineral Oil (mg/kg) 29 500 -- --


Total PAH (WAC-17) (mg/kg)   < 0.9 100 -- --


pH (units)** 7.5 -- >6 --


Acid Neutralisation Capacity (mol / kg) 1.1 -- To be evaluated To be evaluated


Arsenic * 0.0015 < 0.0110 0.5 2 25


Barium * 0.0183 0.129 20 100 300


Cadmium * < 0.0001 < 0.0008 0.04 1 5


Chromium * 0.0062 0.044 0.5 10 70


Copper * 0.0051 0.036 2 50 100


Mercury * < 0.0005 < 0.0050 0.01 0.2 2


Molybdenum * < 0.0004 < 0.0040 0.5 10 30


Nickel * 0.0044 0.031 0.4 10 40


Lead * 0.0030 0.021 0.5 10 50


Antimony * < 0.0017 < 0.017 0.06 0.7 5


Selenium * < 0.0040 < 0.040 0.1 0.5 7


Zinc * 0.0095 0.067 4 50 200


Chloride * 0.60 4.2 800 4000 25000


Fluoride 0.50 3.5 10 150 500


Sulphate * 2.3 16 1000 20000 50000


TDS 34 240 4000 60000 100000


Phenol Index (Monhydric Phenols) * < 0.010 < 0.10 1 - -


Leach Test Information


Stone Content (%) < 0.1


Sample Mass (kg) 1.4


Dry Matter (%) 88


Moisture (%) 12


Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as 
amended) and EA Guidance WM3.


This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may be 
hazardous or non-hazardous.


Results are expressed on a dry weight basis, after correction for moisture content where applicable.


Stated limits are for guidance only and i2 cannot be held responsible for any discrepencies with current legislation


*=  UKAS accredited (liquid eluate analysis only)


** = MCERTS accrediited


800 1000


Limits


using BS EN 12457-2 at L/S 10 l/kg (mg/kg)


GHD


863466 / 863467
Landfill Waste Acceptance Criteria


Vanguard


Lab Reference (Sample Number)


Waste Acceptance Criteria Analytical Results
17-68622


09/11/2017


Inert Waste
Landfill


Stable Non-
reactive


HAZARDOUS
waste in non-


hazardous
Landfill


Hazardous
Waste Landfill


BH18-C4-01


1.20


10:1


2.46


mg/l


500DOC 17.4


10:01 Limit values for compliance leaching test


mg/kg


Eluate Analysis 


(BS EN 12457 - 2 preparation utilising end over end leaching 
procedure)


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-68622-1 Vanguard 12500555


Page 3 of 7







Analytical Report Number : 17-68622


Project / Site name: Vanguard


Lab Sample 


Number


Sample 


Reference


Sample 


Number
Depth (m) Sample Description *


863464 BH18-C2-04 None Supplied 1.20 Light brown clay and sand.
863466 BH18-C4-01 None Supplied 1.20 Light brown clay and sand with gravel.


* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation. The 
laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 


Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-68622-1 Vanguard 12500555
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Analytical Report Number : 17-68622


Project / Site name: Vanguard


Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)


Analytical Test Name Analytical Method Description Analytical Method Reference
Method 


number


Wet / Dry 


Analysis


Accreditation 


Status


Acid neutralisation capacity of soil Determination of acid neutralisation capacity by 
addition of acid or alkali followed by electronic 
probe.


In-house method based on Guidance an 
Sampling and Testing of Wastes to Meet 
Landfill Waste Acceptance""


L046-UK W NONE


BS EN 12457-2 (10:1) Leachate Prep 10:1 (as recieved, moisture adjusted) end over end 
extraction with water for 24 hours. Eluate filtered 
prior to analysis.


In-house method based on BSEN12457-2. L043-PL W NONE


BTEX in soil   (Monoaromatics) Determination of BTEX in soil by headspace GC-MS. In-house method based on USEPA8260 L073B-PL W MCERTS


Chloride 10:1 WAC Determination of Chloride colorimetrically  by 
discrete analyser.


In house based on MEWAM Method ISBN 
0117516260.


L082-PL W ISO 17025


Dissolved organic carbon 10:1 WAC Determination of dissolved inorganic carbon in 
leachate by TOC/DOC NDIR Analyser.


In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton


L037-PL W NONE


Fluoride 10:1 WAC Determination of fluoride in leachate by 1:1ratio 
with a buffer solution followed by Ion Selective 
Electrode.


In-house method based on Use of Total 
Ionic Strength Adjustment Buffer for 
Electrode Determination"


L033B-PL W ISO 17025


Loss on ignition of soil @ 450oC Determination of loss on ignition in soil by 
gravimetrically with the sample being ignited in a 
muffle furnace.


In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests


L047-PL D MCERTS


Metals in leachate by ICP-OES Determination of metals in leachate by acidification 
followed by ICP-OES.


In-house method based on MEWAM 2006  
Methods for the Determination of Metals in 
Soil""


L039-PL W ISO 17025


Mineral Oil (Soil)  C10 - C40 Determination of mineral oil fraction extractable 
hydrocarbons in soil by GC-MS/GC-FID.


in-house method L076-PL D NONE


Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests


L019-UK/PL W NONE


Monohydric phenols 10:1 WAC Determination of phenols in leachate by distillation 
followed by colorimetry.


In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton


L080-PL W ISO 17025


PCB's By GC-MS in soil Determination of PCB by extraction with acetone 
and hexane followed by GC-MS.


In-house method based on USEPA 8082 L027-PL D MCERTS


pH in soil Determination of pH in soil by addition of water 
followed by electrometric measurement.


In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests


L005-PL W MCERTS


Speciated WAC-17 PAHs in soil Determination of PAH compounds in soil by 
extraction in dichloromethane and hexane followed 
by GC-MS with the use of surrogate and internal 
standards.


In-house method based on USEPA 8270 L064-PL D NONE


Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.


In-house method based on British Standard 
Methods and MCERTS requirements.


L019-UK/PL D NONE


Sulphate 10:1 WAC Determination of sulphate in leachate by ICP-OES In-house method based on MEWAM 1986  
Methods for the Determination of Metals in 
Soil""


L039-PL W ISO 17025


Total dissolved solids 10:1 WAC Determination of total dissolved solids in water by 
electrometric measurement.


In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton


L004-PL W NONE


Total organic carbon (Automated) in 
soil


Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration with 
iron (II) sulphate.


In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests""


L009-PL D MCERTS


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-68622-1 Vanguard 12500555
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Analytical Report Number : 17-68622


Project / Site name: Vanguard


Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)


Analytical Test Name Analytical Method Description Analytical Method Reference
Method 


number


Wet / Dry 


Analysis


Accreditation 


Status


For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.


For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.


Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 


correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-68622-1 Vanguard 12500555
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Sample Deviation Report


Sample ID Other_ID Sample Type Job Sample Number Sample Deviation Code test_name test_ref Test Deviation code


BH18-C4-01                               S 17-68622 863466 c     BTEX in soil   (Monoaromatics)                    L073B-PL  c     


BH18-C4-01                               S 17-68622 863466 c     Total BTEX in soil (Poland)                       L073-PL   c     


BH18-C4-01                               S 17-68622 863466 c     Total organic carbon (Automated) in soil          L009-PL   c     


Iss No:17-68622-1 Vanguard 12500555
Key: a - No sampling date b - Incorrect container


c - Holding time d - Headspace e - Temperature Page 7 of 7







Charles Dexter


t: 01923 225404
f: 01923 237404


e: charles.dexter@ghd.com e:


Project / Site name: Samples received on: 28/11/2017


Your job number: 12500255 Samples instructed on: 28/11/2017


Your order number: Analysis completed by: 07/12/2017


Report Issue Number: 2 Report issued on: 11/01/2018


Samples Analysed:


Signed:


Reporting Manager
For & on behalf of i2 Analytical Ltd.


Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.


Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.


Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting


Excel copies of reports are only valid when accompanied by this PDF certificate.


GHD Environment Ltd (GHD)
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL


i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green
Business Park,
Watford, 
Herts, 
WD18 8YS


Replaces Analytical Report Number : 17-69067, issue no. 1


Analytical Report Number : 17-69067


reception@i2analytical.com


Jordan Hill


1 10:1 WAC sample


Vanguard


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-69067-2 Vanguard 12500255
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i2 Analytical   Telephone: 01923 225404
7 Woodshots Meadow Fax: 01923 237404
Croxley Green Business Park email:reception@i2analytical.com
Watford, WD18 8YS


Report No: 


Client:


Location


Sampling Date


Sample ID


Depth (m)


Solid Waste Analysis


TOC (%)** < 0.1 3% 5% 6%


Loss on Ignition (%) ** 0.8 -- -- 10%


BTEX (µg/kg) ** < 10 6000 -- --
Sum of PCBs (mg/kg) ** < 0.007 1 -- --


Mineral Oil (mg/kg) < 10 500 -- --


Total PAH (WAC-17) (mg/kg)   < 0.9 100 -- --


pH (units)** 7.3 -- >6 --


Acid Neutralisation Capacity (mol / kg) 1.1 -- To be evaluated To be evaluated


Arsenic * < 0.0011 < 0.0110 0.5 2 25


Barium * 0.0067 0.0485 20 100 300


Cadmium * < 0.0001 < 0.0008 0.04 1 5


Chromium * 0.0022 0.016 0.5 10 70


Copper * 0.011 0.081 2 50 100


Mercury * < 0.0005 < 0.0050 0.01 0.2 2


Molybdenum * < 0.0004 < 0.0040 0.5 10 30


Nickel * 0.0013 0.0092 0.4 10 40


Lead * 0.0022 0.016 0.5 10 50


Antimony * < 0.0017 < 0.017 0.06 0.7 5


Selenium * < 0.0040 < 0.040 0.1 0.5 7


Zinc * 0.0054 0.039 4 50 200


Chloride * 0.57 4.1 800 4000 25000


Fluoride 0.083 0.60 10 150 500


Sulphate * 0.91 6.6 1000 20000 50000


TDS 12 88 4000 60000 100000


Phenol Index (Monohydric Phenols) * < 0.010 < 0.10 1 - -


Leach Test Information


Stone Content (%) < 0.1


Sample Mass (kg) 1.6


Dry Matter (%) 90


Moisture (%) 9.8


mg/kg


using BS EN 12457-2 at L/S 10 l/kg (mg/kg)


Landfill Waste Acceptance Criteria


Vanguard


10:1


Lab Reference (Sample Number)
Limits866066 / 866067


17-69067


GHD


Waste Acceptance Criteria Analytical Results


Stable Non-
reactive


HAZARDOUS
waste in non-


hazardous
Landfill


Limit values for compliance leaching test


Inert Waste
Landfill


Hazardous
Waste Landfill


23/11/2017


18-C1-02


0.90


Stated limits are for guidance only and i2 cannot be held responsible for any discrepancies with current legislation


*=  UKAS accredited (liquid eluate analysis only)


** = MCERTS accredited


mg/l


Eluate Analysis 


(BS EN 12457 - 2 preparation utilising end over end leaching 
procedure)


10:1


DOC 4.94


Results are expressed on a dry weight basis, after correction for moisture content where applicable.


Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as 
amended) and EA Guidance WM3.


This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may be 
hazardous or non-hazardous.


800 100035.6 500


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-69067-2 Vanguard 12500255
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Analytical Report Number : 17-69067


Project / Site name: Vanguard


Lab Sample 


Number


Sample 


Reference


Sample 


Number
Depth (m) Sample Description *


866066 18-C1-02 None Supplied 0.90 Light brown sand with gravel.


* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation. The 
laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 


Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-69067-2 Vanguard 12500255
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Analytical Report Number : 17-69067


Project / Site name: Vanguard


Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)


Analytical Test Name Analytical Method Description Analytical Method Reference
Method 


number


Wet / Dry 


Analysis


Accreditation 


Status


Acid neutralisation capacity of soil Determination of acid neutralisation capacity by 
addition of acid or alkali followed by electronic 
probe.


In-house method based on Guidance an 
Sampling and Testing of Wastes to Meet 
Landfill Waste Acceptance""


L046-UK W NONE


BS EN 12457-2 (10:1) Leachate Prep 10:1 (as recieved, moisture adjusted) end over end 
extraction with water for 24 hours. Eluate filtered 
prior to analysis.


In-house method based on BSEN12457-2. L043-PL W NONE


BTEX in soil   (Monoaromatics) Determination of BTEX in soil by headspace GC-MS. In-house method based on USEPA8260 L073B-PL W MCERTS


Chloride 10:1 WAC Determination of Chloride colorimetrically  by 
discrete analyser.


In house based on MEWAM Method ISBN 
0117516260.


L082-PL W ISO 17025


Dissolved organic carbon 10:1 WAC Determination of dissolved inorganic carbon in 
leachate by TOC/DOC NDIR Analyser.


In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton


L037-PL W NONE


Fluoride 10:1 WAC Determination of fluoride in leachate by 1:1ratio 
with a buffer solution followed by Ion Selective 
Electrode.


In-house method based on Use of Total 
Ionic Strength Adjustment Buffer for 
Electrode Determination"


L033B-PL W ISO 17025


Loss on ignition of soil @ 450oC Determination of loss on ignition in soil by 
gravimetrically with the sample being ignited in a 
muffle furnace.


In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests


L047-PL D MCERTS


Metals in leachate by ICP-OES Determination of metals in leachate by acidification 
followed by ICP-OES.


In-house method based on MEWAM 2006  
Methods for the Determination of Metals in 
Soil""


L039-PL W ISO 17025


Mineral Oil (Soil)  C10 - C40 Determination of mineral oil fraction extractable 
hydrocarbons in soil by GC-MS/GC-FID.


in-house method L076-PL D NONE


Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests


L019-UK/PL W NONE


Monohydric phenols 10:1 WAC Determination of phenols in leachate by distillation 
followed by colorimetry.


In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton


L080-PL W ISO 17025


PCB's By GC-MS in soil Determination of PCB by extraction with acetone 
and hexane followed by GC-MS.


In-house method based on USEPA 8082 L027-PL D MCERTS


pH in soil Determination of pH in soil by addition of water 
followed by electrometric measurement.


In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests


L005-PL W MCERTS


Speciated WAC-17 PAHs in soil Determination of PAH compounds in soil by 
extraction in dichloromethane and hexane followed 
by GC-MS with the use of surrogate and internal 
standards.


In-house method based on USEPA 8270 L064-PL D NONE


Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.


In-house method based on British Standard 
Methods and MCERTS requirements.


L019-UK/PL D NONE


Sulphate 10:1 WAC Determination of sulphate in leachate by ICP-OES In-house method based on MEWAM 1986  
Methods for the Determination of Metals in 
Soil""


L039-PL W ISO 17025


Total dissolved solids 10:1 WAC Determination of total dissolved solids in water by 
electrometric measurement.


In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton


L004-PL W NONE


Total organic carbon (Automated) in 
soil


Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration with 
iron (II) sulphate.


In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests""


L009-PL D MCERTS


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-69067-2 Vanguard 12500255
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Analytical Report Number : 17-69067


Project / Site name: Vanguard


Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)


Analytical Test Name Analytical Method Description Analytical Method Reference
Method 


number


Wet / Dry 


Analysis


Accreditation 


Status


For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.


For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.


Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 


correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.


This certificate should not be reproduced, except in full, without the express permission of the laboratory. 


The results included within the report are representative of the samples submitted for analysis.


Iss No 17-69067-2 Vanguard 12500255


Page 5 of 5
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Appendix G – Calibration Certificates 







SPT Hammer Identification


Borehole SPT Hammer ID


BH18‐C1‐01 7


BH18‐C1‐02 7


BH18‐C1‐03 7


BH18‐C1‐04 7


BH18‐C2‐01 ‐


BH18‐C2‐02 7


BH18‐C2‐03 7


BH18‐C2‐04 5


BH18‐C3‐01 7


BH18‐C3‐02 7


BH18‐C3‐03 7


BH18‐C3‐04 7


BH18‐C4‐01 5


BH18‐C4‐02 5


BH18‐C4‐03 5


BH18‐C4‐04 5
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1. Introduction

GHD have been engaged by Norfolk Vanguard Ltd (Vattenfall) to undertake a limited geotechnical

ground and geo-environmental investigation for an onshore high voltage cable route in Norfolk, England.

GHD have undertaken geotechnical investigation at 4 No. of proposed crossing locations between

November 2017 and January 2018;  

 Crossing 1: Wooded Copse

 Crossing 2: North Walsham and Dilham Canal

 Crossing 3: Kings Beck

 Crossing 4: Wendling Beck

The purpose of this report is to present the factual findings of the investigation including in situ and

laboratory test results at the crossing locations. 

The scope of the investigation works comprised of the following; 

 16 No. of borehole drilled using cable percussion techniques to a maximum depth of 10.0 m.

 Standard penetration tests generally at 1.5 m centres alternating with undisturbed sampling were

applicable.

 Falling head permeability tests

 Photoionization Detection (PID) testing

 Groundwater and ground gas monitoring over a 2 month period (3 No. visits).

 Geotechnical laboratory testing

 Geoenvironmental laboratory testing

 Factual report and AGS data.

The investigation was carried out in accordance with the contract and relevant standards. 

1.1 Background Information 

The sites are all greenfield locations and are currently used as arable farmland, with the exception of the 

west side of Crossing 4, which is peat/marshland.  

This investigation comprises the second phase of work following on from initial investigations at a number 

of other key crossing locations associated with the Norfolk Vanguard and Norfolk Boreas offshore

windfarm project during Phase I works. 

Phase I site investigations were previously undertaken by TerraConsult Limited between July and

August 2017. The factual findings of the investigations are presented in the following factual reports;

 Report No 3318-R001-2: Crossing 1

 Report No 3318-R002-2: Crossing 2

 Report No 3318-R003-3: Crossing 3

 Report No 3318-R004-2: Crossing 4 & 5

 Report No: 3318-R005-2: Crossing 6 & 7

 Report No 3318-R006-3: Landfall
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1.2 Limitations 

This report: has been prepared by GHD for Vattenfall and may only be used and relied on by Vattenfall for

the purpose agreed between GHD and the Vattenfall as set out in this report.

GHD otherwise disclaims responsibility to any person other than Vattenfall arising in connection with this

report. GHD also excludes implied warranties and conditions, to the extent legally permissible.

The services undertaken by GHD in connection with preparing this report were limited to those specifically

detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered 

and information reviewed at the date of preparation of the report. GHD has no responsibility or obligation

to update this report to account for events or changes occurring subsequent to the date that the report was 

prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by 

GHD described in this report. GHD disclaims liability arising from any of the assumptions being incorrect.

The opinions, conclusions and any recommendations in this report are based on information obtained from, 

and testing undertaken at or in connection with, specific sample points. Site conditions at other parts of the 

site may be different from the site conditions found at the specific sample points. 

Investigations undertaken in respect of this report are constrained by the particular site conditions, such as 

the location of buildings, services and vegetation. As a result, not all relevant site features and conditions 

may have been identified in this report. 

Site conditions (including the presence of hazardous substances and/or site contamination) may change 

after the date of this Report. GHD does not accept responsibility arising from, or in connection with, any

change to the site conditions. GHD is also not responsible for updating this report if the site conditions

change. 
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2. Site Description

2.1 Location and Topography 

The locations and topography of the 4 No. of Crossing locations is provided in Table 1. 

Table 1 Site locations and descriptions 

Location 
Approximate 
National Grid 

Reference 
Site Description 

Crossing 1 TG 31851, 31426 

The site is located approximately 3.7 km east of North 
Walsham, off Old Hall Road near Bacton Wood. 

The site comprises of 2 No. arable fields, one either side on Old 
Hall Road. Both fields are relatively flat. 

Crossing 2 TG 29555, 31784 

The site is located approximately 2.0 km north-east of North 
Walsham. The site is dissected by the North Walsham & Dilham 
Canal. 

The western side is slightly undulating whilst the eastern side 

has a gentle slope toward the canal in the south west. Both the 

eastern and western areas of the site are arable farmland. 

Crossing 3 TG 22868 30764 

The site is located approximately 5.3 km west of North 
Walsham, north of Bridge Road. 

Both sides of the site are arable farmland gently sloping towards 

Kings Beck. 

Crossing 4 TF 97002, 14691 

The site is located approximately 2.5 km north of Dereham, near 

the intersection between Dereham Road and Mill Lane. 

The western side of the site is marshland and gently slopes south 

west. The eastern side is arable farmland and gently slopes to 

the west. 

2.2 Published Geology 

2.2.1 Crossing 1 – Wooded Copse 

The 1:50,000 British Geological Survey (BGS) Map (England and Wales) Sheet 132 & 148, Mundesley and

North Walsham, Solid and Drift (1999) and the BGS online viewer indicate the site is underlain by

 Superficial Deposits: Sand and gravel of the Briton’s Lane Sand and Gravel.

 Bedrock: Comprises the Crag Group which include marine and estuarine sands, gravels, silts and

clays.

2.2.2 Crossing 2 – North Walsham and Dilham Canal 

The 1:50,000 BGS Map (England and Wales) Sheet 132 & 148, Mundesley and North Walsham, Solid and

Drift (1999) and the BGS online viewer indicate the site is underlain by

 Superficial Deposits: The site is situated on the border between three superficial geological

deposits, Briton’s Lane Sand and Gravel, peat and head.

 Bedrock: Comprises the Crag Group which include marine and estuarine sands, gravels, silts and

clays.
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2.2.3 Crossing 3 – Kings Beck 

The 1:50,000 BGS Map (England and Wales) Sheet 147, Alysham, Solid and Drift (2014) and the BGS 

online viewer indicate the site is underlain by; 

 Superficial Deposits: The site is situated across four superficial geological deposits, alluvium,

colluvium (head), glaciofluvial sand & gravel (Briton’s Lane Sand and Gravel) and Happisburgh Till
(Happisburgh Glacigenic Formation).

 Bedrock: Comprises the Wroxham Crag Group which comprise interbedded gravels, sands, silts

and clay. However, chalk was encountered in BH18-C3-03, suggesting that the current BGS
mapping may need to be updated.

2.2.4 Crossing 4 – Wendling Beck 

The 1:50,000 BGS Map (England and Wales) Sheet 146, Fakenham, Solid and Drift (1999) and the BGS 

online viewer indicate the site is underlain by; 

 Superficial Deposits: The site is situated across four superficial geological deposits, alluvium and

river terrace deposits, Lowestoft Formation and Briton’s Lane Sand & Gravel.

 Bedrock: Comprises Chalk of the Lewes Nodular Chalk Formation, Seaford Chalk Formation,

Newhaven Chalk Formation and Culver Chalk Formation (undifferentiated).
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3. Fieldwork

3.1 General 

Fieldwork was carried out between the 6th of November 2017 and 30th of January 2018. A summary of the 

scope of works is provided in Table 2. 

Table 2 Scope of intrusive works and in situ testing 

Intrusive 
Hole 

Location Drilling Technique In situ Testing 
Monitoring 
Installation 

BH18-C1-01 

Wooded Copse 

Cable percussion 
SPTs, Falling head test 

and PID 
Y 

BH18-C1-02 Cable percussion 
SPTs, Falling head test 

and PID 
N 

BH18-C1-03 Cable percussion 
SPTs, Falling head test 

and PID 
Y 

BH18-C1-04 Cable percussion 
SPTs, Falling head test 

and PID 
N 

BH18-C2-01 

North Walsham & 
Dilham Canal 

Cable percussion 
SPTs, Falling head test 

and PID 
Y 

BH18-C2-021 Cable percussion 
SPTs, Falling head test 

and PID 
N 

BH18-C2-03 Cable percussion 
SPTs, Falling head test 

and PID 
Y 

BH18-C2-04 Cable percussion 
SPTs, Falling head test 

and PID 
N 

BH18-C3-01 

Kings Beck 

Cable percussion 
SPTs, Falling head test 

and PID 
Y 

BH18-C3-02 Cable percussion 
SPTs, Falling head test 

and PID 
N 

BH18-C3-03 Cable percussion 
SPTs, Falling head test 

and PID 
Y 

BH18-C3-04 Cable percussion 
SPTs, Falling head test 

and PID 
N 

BH18-C4-01 

Wendling Beck 

Cable percussion 
SPTs, Falling head test 

and PID 
Y 

BH18-C4-02 Cable percussion 
SPTs, Falling head test 

and PID 
N 

BH18-C4-03 Cable percussion 
SPTs, Falling head test 

and PID 
Y 

BH18-C4-04 Cable percussion 
SPTs, Falling head test 

and PID 
N 

Exploratory Holes 

In total 15 boreholes were drilled to 10 m bgl using cable percussion drilling techniques. Four boreholes 

were completed at each crossing location, two on either side of the crossing, with the exception of Crossing 

2 where access issues prevented drilling of the fourth borehole (BH18-C2-01). 

Prior to investigation works utility plans were obtained by GHD for each Site covering the proposed

investigation locations. As an extra precaution, service inspection pits were hand dug to 1.2 m below ground 

level (bgl) at each of the borehole locations prior to drilling. 

The exploratory hole locations are shown on the maps in Appendix A. 

1 BH18-C2-01 was cancelled due to access restraints. 
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Exploratory holes were logged in accordance with the recommendations of BS5930:2015, which 

incorporates the requirements of BS EN ISO 14688-1, 14688-2 and 14689-1. Exploratory logs are 

presented in Appendix B. 

3.2 Sampling 

Geotechnical and geoenvironmental samples were taken in general accordance with BS5930:2015, 

BS10175:2011 and BS EN ISO 22475-1:2006 during exploratory works.  

Geoenvironmental samples were taken within the top two meters of the exploratory holes. These samples 

targeted materials encountered at the proposed construction depth and/or materials with high VOC 

readings or visual/olfactory evidence of environmental contamination.  

Prior to the collection of groundwater samples, the groundwater depth was measured using a portable 

interface probe and the wells were purged to ensure that the samples collected were representative of the 

surrounding groundwater and not impacted by the drilling process. Purged waters were contained on Site 

and disposed of by a licensed waste contractor.  

The groundwater samples were collected with the use of dedicated disposable HDPE bailers, decanted 

into laboratory supplied containers and labelled with location of the sample and other pertinent project 

information.  

3.3 In situ Testing 

In situ testing was carried out in general accordance to BS5930:2015, BS1377-9 (1990), BS EN ISO 22282-

1:2012 and BS EN ISO 22282-2:2012 unless otherwise stated. 

SPTs were carried out generally every 1.5 m, the results are presented on the individual exploratory logs 

in Appendix B. Information on hammer identification and calibration certificates are presented in Appendix 

G. 

Falling head tests were undertaken in each borehole at each groundwater strike location. Results are 

presented in Appendix C.  

3.4 Installations and Monitoring 

Monitoring wells were installed in 2 No. of boreholes per crossing location with the exception of Crossing 

2, where 1 No. monitoring well was installed. This was due to the cancellation of a borehole as a result of 

site access restraints. 

The monitoring wells consisted of slotted high density polyethylene (HDPE) with a gravel screen and plain 

HDPE casing from the top of the slotted casing to ground level, surrounded by bentonite.  

Each well was installed with the response zone design based on the geology encountered during drilling. 

The monitoring programme comprised of 3 No. of monitoring visits over a 3 month period (extended due to 

Christmas holiday break). Groundwater and ground gas monitoring data carried out by GHD is presented

in Appendix D.  

Calibration certificates for monitoring instrumentation is provided in Appendix G. 

3.5 Surveying of exploratory locations 

After the completion of the investigation works a GPS unit was used to survey the locations and elevation 

of each exploratory borehole. A summary of the exploratory locations is provided in Table 3. 
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Table 3 Summary of exploratory locations 

Exploratory 
Hole 

Location Type 
Final Depth 

(m) 
Eastings Northings 

Level 
(m 

AOD) 

BH18-C1-01 Wooded Copse CP 10.0 631987.650 331400.457 35.929 

BH18-C1-02 CP 10.0 631940.821 331399.460 34.404 

BH18-C1-03 CP 10.0 631796.420 331387.886 34.223 

BH18-C1-04 CP 10.0 631747.980 331406.927 33.503 

BH18-C2-01 North Walsham & 
Dilham Canal 

Cancelled due to site access constraints 

BH18-C2-02 CP 10.0 629612.075 331684.322 13.233 

BH18-C2-03 CP 10.0 629402.888 331651.331 9.33 

BH18-C2-04 CP 10.0 629258.885 331736.182 11.63 

BH18-C3-01 Kings Beck CP 10.0 623264.030 330525.057 19.639 

BH18-C3-02 CP 10.0 622959.180 330491.049 13.494 

BH18-C3-03 CP 10.0 622735.496 330490.112 13.827 

BH18-C3-04 CP 10.0 622482.953 330435.757 21.001 

BH18-C4-01 Wendling Beck CP 10.0 597251.853 315022.721 40.33 

BH18-C4-02 CP 10.0 597076.315 314888.605 32.813 

BH18-C4-03 CP 10.0 596823.098 314840.409 27.132 

BH18-C4-04 CP 10.0 596504.206 314834.943 29.119 
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4. Laboratory Testing

4.1 Geotechnical Testing 

Testing was scheduled by GHD and carried out by United Kingdom Accreditation Service (UKAS) certified 

laboratory i2 Analytical Ltd. 

A summary of the geotechnical laboratory testing is provided in Table 4 and the test results are presented 

in Appendix E.  

Table 4 Summary of geotechnical laboratory testing 

Laboratory Test Method No. of Tests Undertaken 

Atterberg Limit 
(One point method) 

BS1377-2:1990: Clause 4.4 & 5 7 

Particle Size Distribution BS1377: Part 2:1990, Clause 9.2 5 

Unconsolidated Undrained 
Triaxial 

(Single specimen) 
BS1377: Part 7:1990, Clause 8 2 

BRE suite BS1377: Part 2 & 3,1990 10 

4.2 Geoenvironmental Testing 

Testing was scheduled by GHD and carried out by UKAS certified laboratory i2 Analytical Ltd. 

Soil and groundwater samples were tested for the following contaminants: 

Soil samples 

 Asbestos,

 Poly aromatic hydrocarbons (PAHs),

 Heavy metals including; arsenic, barium, beryllium, boron, cadmium, chromium, coper, lead,

mercury, nickel, selenium, vanadium, zinc,

 Benzene, toluene, ethyl benzene, xylene and MTBE,

 Total petroleum hydrocarbons (TPH),

 Organochlorine pesticides (OCP), and

 Organophosphorous pesticides (OPP)

Groundwater samples 

 PAHs,

 Heavy metals including; arsenic, barium, beryllium, boron, cadmium, chromium, coper, lead,

mercury, nickel, selenium, vanadium, zinc,

 Benzene, toluene, ethyl benzene, xylene and MTBE,

 TPH,

 OCP, and

 OPP

The geoenvironmental laboratory test results are presented in Appendix F. 
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5. Ground Conditions

A summary of the general ground conditions encountered during the site investigation for each location is 

provided in the proceeding subsections. Where applicable GHD have updated strength descriptions in

accordance with BS5930:2015.  

The locations of the exploratory holes are shown in Appendix A and the exploratory logs are presented in 

Appendix B. 

5.1 Crossing 1 – Wooded Copse 

The general ground conditions encountered at Crossing 1 during site investigation works are summarised 

below.  

5.1.1 Site geology 

 Topsoil was encountered in each borehole location to depths between 0.1 and 0.4 m bgl.

 Eastern side of the site - Topsoil is underlain by stiff SILT and very low strength CLAY to depths of

0.8 and 1.1 m bgl.

 Underlying the silt/clay, medium dense and dense becoming very dense SAND was encountered to

10.0 m bgl. The sand was predominately dense becoming very dense in the east of the site and

medium dense in the west.

 The medium dense and very dense SAND was generally interbedded with CLAY layers in BH18-

C1-01 and BH18-C1-04 to 10.0 m bgl.

5.1.2 Observations of contamination 

There was no visual or olfactory evidence of contamination, and VOCs were not detected above the PIDs 

detection limit of 1 part per million (ppm) at any location. 

5.1.3 Groundwater 

Groundwater was not encountered at any of the borehole locations either during drilling or post monitoring. 

5.2 Crossing 2 – North Walsham & Dilham Canal 

The general ground conditions encountered at Crossing 2 during site investigation works are summarised 

below.  

5.2.1 Site geology 

 Topsoil was encountered in each borehole location to depths between 0.3 and 1.0 m bgl.

 Eastern side of site – Underlying topsoil, stiff becoming very stiff silty CLAY and clayey SILT were

encountered to a depth of 9.2 m bgl, underlain by medium dense SAND to 10.0 m bgl.

 Western side of site – Underlying topsoil, interbedded loose to medium dense SAND and stiff to

very stiff silty CLAY/ clayey SILT layers were encountered to 10.0 m bgl.

5.2.2 Observations of contamination 

There was no visual or olfactory evidence of contamination, and VOCs were not detected above the PIDs 

detection limit of 1 part per million (ppm) at any location. 
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5.2.3 Groundwater 

Groundwater was encountered at all of the locations between 1.7 and 3.0 m bgl. Groundwater rose between 

0.7 and 2.7 m bgl in BH18-C2-03 and BH18-C2-04 respectively. 

In BH18-C2-02 a second water strike was encountered at 9.0 m bgl rising to 4.4 m bgl. 

5.3 Crossing 3 – Kings Beck 

The general ground conditions encountered at Crossing 3 during site investigation works are summarised 

below.  

5.3.1 Site geology 

 Topsoil was encountered at each location to depths between 0.3 and 0.5 m bgl.

 Underlying the topsoil in BH18-C3-01 and BH18-C3-04, loose becoming medium dense SAND

and GRAVEL was encountered to depths of 10.0 and 8.4 m bgl respectively. High strength CLAY

underlies the sand and gravel in BH18-C3-04 to 10.0 m bgl.

 Underlying the topsoil in BH18-C3-02 and BH18-C3-03, interbedded layers of loose to medium

dense SAND and firm to stiff CLAY were encountered to depths of 10.0 and 9.4 m bgl

respectively.

 CHALK was encountered between 9.4 and 10.0 m bgl in BH18-C3-03.

5.3.2 Observations of contamination 

There was no visual or olfactory evidence of contamination, and VOCs were not detected above the PIDs 

detection limit of 1 part per million (ppm) at any location. 

5.3.3 Groundwater 

Groundwater was encountered at all locations with the exception of BH18-C3-04. The groundwater was 

encountered between 4.0 and 6.9 m bgl rising between 1.6 and 6.6 m bgl in BH18-C3-02 and BH18-C3-01 

respectively.  

5.4 Crossing 4 – Wendling Beck 

The general ground conditions encountered at Crossing 4 during site investigation works are summarised 

below.  

5.4.1 Site geology 

 Eastern side of site – Topsoil encountered to depths of 0.2 and 0.3 m bgl, underlain by firm to very

stiff CLAY and SILT to 2.5 and 3.8 m bgl, underlain by medium dense SAND to 7.8 and 9.0 m bgl.

Soft to very stiff CLAY was encountered between 7.8 to 10.0 m bgl.

 In BH18-C4-03, PEAT was encountered to depth of 0.5 m bgl, underlain by GRAVEL to 1.6 m bgl,

underlain by soft to firm CLAY to 3.5 m bgl. Chalk was encountered between 3.5 and 10.0 m bgl.

 In BH18-C4-04, PEAT was encountered to depth of 1.5 m bgl, underlain by interbedded layers of

firm to stiff CLAY and loose SAND & GRAVEL to depth of 10.0 m bgl.

5.4.2 Observations of contamination 

There was no visual or olfactory evidence of contamination, and VOCs were not detected above the PIDs 

detection limit of 1 part per million (ppm) at any location. 
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5.4.3 Groundwater 

Groundwater was encountered at all locations between 0.5 and 8.5 m bgl. The groundwater table was 

significantly higher on the west side of the crossing with the water table ≤1 m bgl in the west and between 

5.5 and 7.5 m bgl in the east. 

Groundwater rose between 1.6 and 8.3 m bgl in BH18-C4-04 and BH18-C4-01 respectively. 
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Appendix A – Investigation Locations 
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Appendix B – Borehole Logs 



70 Blows

50+

50+

37

8

34

Dark greyish brown clayey slightly sandy SILT
with frequent rootlets. Topsoil
Stiff light mottled orangish brown and grey
clayey slightly sandy SILT. Sand is fine to
medium grained. Probable Briton's Lane Sand
and Gravel
Very low strength dark orangish brown sandy
CLAY with brownish orange and white medium
grained sand lenses. Probable Briton's Lane
Sand and Gravel

Very dense, light orangish brown fine to
medium grained SAND with white sand lenses.
Probable Briton's Lane Sand and Gravel

Dense, light orangish brown fine to medium
grained SAND with white sand lenses.
Probable Briton's Lane Sand and Gravel

Firm, light orangish brown sandy CLAY. Sand
is fine to medium grained. Probable Briton's
Lane Sand and Gravel

Dense light orangish brown slightly clayey
SAND with occasional white sand lenses. Rare
rounded to sub-rounded gravel of flint present.
Probable Briton's Lane Sand and Gravel

END OF BOREHOLE @ 10.00m BGS

Plane HDPE
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PROJECT NAME:  Vanguard Site Investigation Phase II

PROJECT NUMBER:  12500255

CLIENT:  Vattenfall

LOCATION:  East Anglia

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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DEPTH
m BGS

18-C1-01
DATE COMPLETED:  23 November 2017

DRILLING METHOD:  Cable Percussion

FIELD PERSONNEL:  M. Foster

STRATIGRAPHIC AND INSTRUMENTATION LOG
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23

34

50+

50+

50+

50+

Firm dark brown clayey slightly sandy SILT with
occasional rootlets. Topsoil
Stiff light mottled orangish brown and grey
clayey slightly sandy SILT. Sand is fine to
medium grained with frequent medium grained
sub-rounded to sub-angular gravel of flint.
Probable Briton's Lane Sand and Gravel
Dense orangish brown slightly clayey fine to
medium grained SAND with occasional
sub-rounded to sub-angular medium grained
gravel of flint. Occasional reddish brown sand
lenses present. Probable Briton's Lane Sand
and Gravel
Dense orangish brown gravelly medium to
coarse grained SAND with occasional gravel
lenses. Gravel is medium to coarse
sub-rounded to angular gravel of flint with rare
cobbles (up to 100mm). Probable Briton's Lane
Sand and Gravel
Very dense light orangish brown medium to
coarse SAND with sandy clay lenses. Probable
Briton's Lane Sand and Gravel

Very dense light orangish brown medium to
coarse grained SAND with white fine to
medium grained sand lenses. Probable Briton's
Lane Sand and Gravel

END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II

PROJECT NUMBER:  12500255

CLIENT:  Vattenfall

LOCATION:  East Anglia

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

1
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10

DEPTH
m BGS

18-C1-02
DATE COMPLETED:  24 November 2017

DRILLING METHOD:  Cable Percussion

FIELD PERSONNEL:  M. Foster

STRATIGRAPHIC AND INSTRUMENTATION LOG
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14

60 Blows

21

23

65 Blows

Brown fine clayey SAND with some flint
cobbles throughout. Topsoil
Yellow/brown fine to medium grained SAND
with some coarse flint gravel and cobbles.
Probable Briton's Lane Sand and Gravel
Medium dense yellow fine to medium grained
SAND. Probable Briton's Lane Sand and
Gravel

Medium dense white fine to medium grained
SAND. Probable Briton's Lane Sand and
Gravel

Medium dense orange/brown slightly clayey
fine grained SAND. Probable Briton's Lane
Sand and Gravel

Medium dense yellow coarse grained SAND
with thin bands of white fine grained sand and
grey brown clay throughout. Probable Briton's
Lane Sand and Gravel

Medium dense orange/brown slightly clayey
fine grained SAND. Probable Briton's Lane
Sand and Gravel

END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II

PROJECT NUMBER:  12500255

CLIENT:  Vattenfall

LOCATION:  East Anglia

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS
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18-C1-03
DATE COMPLETED:  16 November 2017

DRILLING METHOD:  Cable Percussion

FIELD PERSONNEL:  C. Dexter

STRATIGRAPHIC AND INSTRUMENTATION LOG
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14

15

16

19

60 Blows

19

Brown clayey SAND. Topsoil
Medium dense white/yellow gravelly fine to
coarse grained SAND. Gravel comprises flint.
Probable Briton's Lane Sand and Gravel

Medium dense yellow/brown coarse gravelly
SAND. Probable Briton's Lane Sand and
Gravel

High strength brown silty sandy CLAY. Sand is
fine grained. Probable Briton's Lane Sand and
Gravel

Medium dense orange medium to coarse
grained SAND. Probable Briton's Lane Sand
and Gravel
Very stiff brown silty sandy CLAY. Sand is fine
grained. Probable Briton's Lane Sand and
Gravel

END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II

PROJECT NUMBER:  12500255

CLIENT:  Vattenfall

LOCATION:  East Anglia

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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18-C1-04
DATE COMPLETED:  17 November 2017

DRILLING METHOD:  Cable Percussion

FIELD PERSONNEL:  C. Dexter

STRATIGRAPHIC AND INSTRUMENTATION LOG
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9

9

40 Blows

19

50 Blows

18

Dark brown/grey sandy CLAY. Topsoil

Stiff light brown silty slightly sandy CLAY.
Some grey thickly laminated clay bands
throughout. Probable Head Deposits

Stiff light grey silty CLAY with some fine
grained sand throughout. Probable Head
Deposits
Chalk stone at 4.5 m bgl.

Stiff light grey clayey SILT. Probable Head
Deposits

Very stiff grey CLAY. Probable Head Deposits

Medium dense grey coarse grained SAND.
Probable Head Deposits

END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II

PROJECT NUMBER:  12500255

CLIENT:  Vattenfall

LOCATION:  East Anglia

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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18-C2-02
DATE COMPLETED:  15 November 2017

DRILLING METHOD:  Cable Percussion

FIELD PERSONNEL:  C. Dexter

STRATIGRAPHIC AND INSTRUMENTATION LOG
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O
V

E
R

B
U

R
D

E
N

 L
O

G
  V

A
N

G
U

A
R

D
 N

O
R

FO
LK

 B
H

 L
O

G
S

.G
P

J 
 C

R
A

_C
O

R
P

.G
D

T 
 8

/2
/1

8

MONITOR INSTALLATIONDEPTH
m BGS

D1

D2

SPT1 +
D3

D4

SPT2 +
D5

D6

U1
B1
D7

SPT3 +
D8

U2

D9

SPT4 +
D10

B2



19

40 Blows

11

7

9

13

Brown sandy CLAY. Sand is medium to
coarse. Some orange thinly laminated clay
layers throughout. Topsoil

Medium dense dark grey fine to medium
grained clayey SAND. Some sub-rounded fine
grained gravel throughout. Probable Head
Deposits
Medium dense dark grey medium grained
clayey gravelly SAND. Gravel is fine and
angular. Probable Head Deposits
Probably stiff grey sandy CLAY. Sand is
medium grained. Probable Head Deposits

Loose to medium dense grey medium to
coarse grained SAND. Probable Head
Deposits

END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II

PROJECT NUMBER:  12500255

CLIENT:  Vattenfall

LOCATION:  East Anglia

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

1
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DEPTH
m BGS

18-C2-03
DATE COMPLETED:  10 November 2017

DRILLING METHOD:  Cable Percussion

FIELD PERSONNEL:  C. Dexter

STRATIGRAPHIC AND INSTRUMENTATION LOG
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15

17

5

21

17

21

Brown silty CLAY with gravel and frequent
organic matter present. Gravel is sub-rounded
to angular flint to medium of flint and stone.
Topsoil
Loose light brown SAND with frequent brown
silty clay pockets/lenses. Occasional
sub-rounded to sub-angular, medium grained
flint gravel and rare cobbles present.  Probable
Head Deposits
Stiff mottled brown CLAY with occasional
gravel. Gravel is sub-rounded to sub-angular of
chalk and flints. Probable Head Deposits
Stiff (locally soft) brown clayey SILT with
orange brown fine to medium grained sand
lenses. Probable Head Deposits
Medium dense orange brown medium to
coarse grained SAND. Probable Head
Deposits

Loose to medium dense light grey silty fine
grained SAND. Probable Head Deposits
From 7.5m Becoming silty medium grained
SAND.

Stiff to very stiff dark grey silty slightly sandy
CLAY with rare gravel. Gravel is fine to
medium grained sub-rounded to sub-angular of
flint and chalk. Probable Head Deposits
Very stiff dark grey clayey slightly sandy SILT.
Probable Head Deposits

END OF BOREHOLE @ 10.00m BGS

Bentonite and
arrisings

0.30

0.90

1.50

2.40

4.00

8.30

9.00

10.00

(OVERBURDEN) Page 1 of 1

IN
TE

R
V

A
L

SAMPLE

R
E

C
 (%

)

N
U

M
B

E
R

'N
' V

A
LU

E

PROJECT NAME:  Vanguard Site Investigation Phase II

PROJECT NUMBER:  12500255

CLIENT:  Vattenfall

LOCATION:  East Anglia

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS
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18-C2-04
DATE COMPLETED:  10 November 2017

DRILLING METHOD:  Cable Percussion

FIELD PERSONNEL:  M. Foster

STRATIGRAPHIC AND INSTRUMENTATION LOG
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8

14

16

15

18

18

Brown sandy CLAY. Topsoil

Yellow slightly clayey SAND. Happisburgh
Glacigenic Formation
At 0.6 m bgl rounded flint cobbles.

Loose becoming medium dense with depth
yellow slightly clayey SAND. Happisburgh
Glacigenic Formation
Loose yellow coarse grained SAND with some
bands of brown and white sand. Happisburgh
Glacigenic Formation

Medium dense yellow coarse grained SAND
with some bands of brown and white sand.
Happisburgh Glacigenic Formation
Medium dense brown coarse grained SAND.
Happisburgh Glacigenic Formation

END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II

PROJECT NUMBER:  12500255

CLIENT:  Vattenfall

LOCATION:  East Anglia

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

1

2

3

4

5

6

7

8

9

10

DEPTH
m BGS

18-C3-01
DATE COMPLETED:  8 November 2017

DRILLING METHOD:  Cable Percussion

FIELD PERSONNEL:  C. Dexter

STRATIGRAPHIC AND INSTRUMENTATION LOG
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11

40 Blows

7

7

8

21

Brown sandy CLAY. Topsoil

Stiff light grey sandy CLAY with some brown
thickly laminated clay bands. Sand is medium
grained. Happisburgh Glacigenic Formation

Loose brown medium to coarse grained SAND.
Happisburgh Glacigenic Formation

Probably stiff  yellow/brown sandy CLAY, sand
is fine to medium grained. Some rounded fine
to medium grained gravel with depth.
Happisburgh Glacigenic Formation

Loose grey coarse grained sub-angular to
angular flint and chalk clayey GRAVEL.
Happisburgh Glacigenic Formation

Loose grey medium to coarse grained SAND
with rare black sub-rounded to sub-angular
cobbles and coarse grained gravel throughout.
Happisburgh Glacigenic Formation
Loose grey medium to coarse grained SAND.
Happisburgh Glacigenic Formation

Firm grey silty CLAY with some fine grained
sand with depth. Happisburgh Glacigenic
Formation

Medium dense grey medium to coarse grained
SAND. Happisburgh Glacigenic Formation

END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II

PROJECT NUMBER:  12500255

CLIENT:  Vattenfall

LOCATION:  East Anglia

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

1

2

3

4

5

6

7

8

9

10

DEPTH
m BGS

18-C3-02
DATE COMPLETED:  9 November 2017

DRILLING METHOD:  Cable Percussion

FIELD PERSONNEL:  C. Dexter

STRATIGRAPHIC AND INSTRUMENTATION LOG
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13

8

50 Blows

12

Dark brown medium to coarse grained clayey
SAND. Topsoil

Loose dark brown medium to coarse grained
clayey SAND. Probable Head Deposits

Loose to medium dense yellow/brown medium
grained clayey SAND. Some thinly layered
brown and red sandy bands. Probable Head
Deposits

Firm yellow/brown medium grained sandy
CLAY with some thin bands of yellow, brown
and red sand. Probable Head Deposits

Very low strength grey sandy CLAY, sand is
fine grained. Some thinly bedded bands of
coarse grey sand throughout. Probable
alluvium

Grey coarse grained gravelly SAND, gravel is
fine  to coarse grained sub-rounded. Some soft
very sandy clay throughout. Probable alluvium

Medium dense grey coarse grained SAND.
Probable alluvium
From 9.0 m frequent shell fragments present.

White CHALK. Probable white chalk subgroup.

END OF BOREHOLE @ 10.00m BGS

Plane HDPE
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PROJECT NAME:  Vanguard Site Investigation Phase II

PROJECT NUMBER:  12500255

CLIENT:  Vattenfall

LOCATION:  East Anglia

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

1

2

3

4

5
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7

8

9

10

DEPTH
m BGS

18-C3-03
DATE COMPLETED:  7 November 2017

DRILLING METHOD:  Cable Percussion

FIELD PERSONNEL:  C. Dexter

STRATIGRAPHIC AND INSTRUMENTATION LOG
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16

20

16

16

16

40 Blows

Dark brown sandy CLAY with organic matter
and flint cobbles throughout. Topsoil

Loose to medium dense brown/yellow SAND.
Some yellow/white sand bands decreasing with
depth. Probable Briton's Lane Sand and Gravel

Medium dense brown fine to medium grained
SAND. Probable Briton's Lane Sand and
Gravel

Medium dense dark brown slightly clayey
sandy rounded to sub-rounded GRAVEL.
Probable Wroxham Crag Formation

Medium dense sandy sub-rounded medium to
coarse grained GRAVEL of flint, with some flint
cobbles throughout.  Probable Wroxham Crag
Formation
High strength dark brown/black coarse grained
slightly sandy gravelly CLAY. Gravel is coarse
grained.  Probable Wroxham Crag Formation

END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II

PROJECT NUMBER:  12500255

CLIENT:  Vattenfall

LOCATION:  East Anglia

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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DEPTH
m BGS

18-C3-04
DATE COMPLETED:  6 November 2017

DRILLING METHOD:  Cable Percussion

FIELD PERSONNEL:  C. Dexter

STRATIGRAPHIC AND INSTRUMENTATION LOG
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60 Blows

11

26

16

23

17

Brown silty CLAY with rare rootlets. Topsoil

Stiff light brown CLAY with gravel of flint.
Gravel is sub-angular to angular gravel of flint
with sub-angular cobbles. Occasional very thin
peat lenses present containing undecomposed
organics. Alluvium
Low strength orange brown sandy CLAY.
Alluvium

Very stiff light grey brown slightly gravelly
CLAY with occasional fine grained orange
brown sand lenses. Gravel is fine to medium
grained sub-rounded to sub-angular of chalk.
Alluvium

Medium dense brown slightly silty gravelly
medium grained SAND with clay lenses
containing chalk fragments. Gravel is
sub-rounded to angular fine to coarse flint and
stone. Alluvium
Medium dense yellow brown gravelly medium
grained SAND. Gravel is sub-rounded to
angular fine to coarse gravel of chalk with rare
flint and chalk cobbles. Alluvium

Medium dense yellow brown medium grained
SAND. Alluvium

Soft light cream slightly sandy CLAY with
occasional sub-rounded to sub-angular fine to
medium grained gravel of chalk and flint.
Alluvium
END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II

PROJECT NUMBER:  12500255

CLIENT:  Vattenfall

LOCATION:  East Anglia

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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DEPTH
m BGS

18-C4-01
DATE COMPLETED:  9 November 2017

DRILLING METHOD:  Cable Percussion

FIELD PERSONNEL:  M. Foster

STRATIGRAPHIC AND INSTRUMENTATION LOG
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14

13

26

18

36

19

Brown clayey slightly sandy SILT with
occasional gravel and cobbles. Gravel and
cobbles are sub-angular to angular of flint.
Frequent grass and rootlets present. Topsoil
Firm brown clayey slightly sandy SILT with
frequent gravel and cobbles. Gravel and
cobbles are sub-angular to angular of flint.
Alluvium
Stiff brown slightly silty sandy CLAY with
occasional gravel and cobbles. Gravel and
cobbles are sub-rounded to sub-angular of flint.
Alluvium
Stiff mottled grey brown and brown slightly
sandy CLAY with frequent sand lenses and
pockets of peat. Occasional sub-rounded to
sub-angular gravel of flint and organics
present. Alluvium
Medium dense light brown silty medium SAND
with clay lenses. Rare sub-angular to angular
gravel and cobbles of flint present. Alluvium

6.0m - 7.8m Frequent sub-angular to angular
fine grained gravel of chalk and flint cobbles
present.
7.5m Becoming dense.

Firm becoming very stiff dark grey/brown silty
slightly sandy CLAY with pockets of chalk
fragments. Occasional sub-rounded to angular
flint cobbles present. Alluvium

9.0m - 10.0m No chalk fragments or flint.
Occasional very dark grey thin clay lenses
present.

END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II

PROJECT NUMBER:  12500255

CLIENT:  Vattenfall

LOCATION:  East Anglia

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

1
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m BGS

18-C4-02
DATE COMPLETED:  8 November 2017

DRILLING METHOD:  Cable Percussion

FIELD PERSONNEL:  M. Foster

STRATIGRAPHIC AND INSTRUMENTATION LOG
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6

10

14

10

12

14

Dark brown clayey slightly sandy PEAT with
occasional fine to medium sub-rounded to
angular gravel. Frequent rootlets present.
Topsoil
Loose multi colored slightly silty sandy
sub-rounded to angular fine to coarse grained
GRAVEL of mixed lithologies including flint.
Sand is coarse grained. Alluvium

Firm light brown slightly sandy CLAY with
frequent pockets of medium to coarse grained
chalk and flint gravel and rare sub-rounded to
sub-angular flint cobbles. Alluvium

Very soft to soft light whitish brown slightly
sandy chalky CLAY with dark grey clay lenses.
Occasional sub-rounded to sub-angular gravel
of flints present. Alluvium
Stiff light whitish brown very weathered CHALK
displaying soil like properties. Lewes Nodular
Chalk Formation

Firm off white to white putty CHALK with very
thin brownish grey clay lenses. Rare chalk and
flint gravel present. Lewes Nodular Chalk
Formation

END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II

PROJECT NUMBER:  12500255

CLIENT:  Vattenfall

LOCATION:  East Anglia

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

1
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m BGS

18-C4-03
DATE COMPLETED:  7 November 2017

DRILLING METHOD:  Cable Percussion

FIELD PERSONNEL:  M. Foster

STRATIGRAPHIC AND INSTRUMENTATION LOG
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7

9

10

8

12

7

Dark brown clayey slightly sandy PEAT with
frequent rootlets. Topsoil
Soft Dark brown clayey slightly sandy PEAT
with soft greyish brown sandy clay lenses.
Occasional sub-angular medium grained
gravel of flint present. Alluvium

Firm greyish brown slightly silty slightly sandy
gravelly CLAY. Gravel is sub-angular to
angular medium to coarse grained of flint with
frequent sub-angular to angular flint cobbles
present. River Terrace Deposits

Loose light brown SAND and GRAVEL with
pockets of mottled brown clay. Gravel is
sub-angular to angular gravel of chalk and flint.
River Terrace Deposits

Firm to stiff greyish brown slightly silty slighty
sandy CLAY with frequent gravel bands.
Gravel is sub-rounded to sub-angular fine to
coarse grained gravel of chalk and flint. River
Terrace Deposits

Firm to stiff light grey slightly silty slighty sandy
slightly gravelly CLAY with frequent gravel
lenses. Gravel is sub-rounded to angular fine
to coarse chalk and flint with some chalk and
flint cobbles present. River Terrace Deposits

Loose greyish white clayey slightly sandy fine
to medium grained sub-angular to angular
GRAVEL with soft sandy clay lenses present.
Gravel is of chalk and flints. River Terrace
Deposits

END OF BOREHOLE @ 10.00m BGS
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PROJECT NAME:  Vanguard Site Investigation Phase II

PROJECT NUMBER:  12500255

CLIENT:  Vattenfall

LOCATION:  East Anglia

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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18-C4-04
DATE COMPLETED:  6 November 2017

DRILLING METHOD:  Cable Percussion

FIELD PERSONNEL:  M. Foster

STRATIGRAPHIC AND INSTRUMENTATION LOG
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Appendix C – Falling Head Test Results 



Variable Head Permeability Test Results

Project East Anglia (North) Offshore Windfarm

Project Number 6610854 Calculations by DH

Borehole  BH18‐C2‐02 (Test 1) Checked by MF

Static Water Level (m) 1.9

Internal Diameter (D) (m) 0.2

Length of standpipe below ground level  (m) 0

Height of water above ground level  (m)  0

Length of standpipe above ground level  (m) 0

Water level at start of test (m) 0

Top of response zone (m) 2

Bottom of response zone (m) 3

Time (t0) (s) 0 Initial head h(0) at t(0) 3

Time (t) (s) 3600 Final head h(t) at t 2.8

Length of response zone (L) 1

Cross sectional area (S) 0.031

Material Description sandy silty clay

Elapsed time
Water below 

datum

Head of 

Water

(s) (m) (m)

0 0 3

10 0.02 2.98

20 0.04 2.96

30 0.05 2.95

60 0.06 2.94

120 0.07 2.93

180 0.075 2.925

240 0.078 2.922

300 0.08 2.92

600 0.09 2.91

900 0.1 2.9

1200 0.12 2.88

1500 0.13 2.87

1800 0.14 2.86

2400 0.16 2.84

3000 0.18 2.82

3600 0.2 2.8

F = 2.72 k = 2.22E‐07 m/s
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Variable Head Permeability Test Results

Project East Anglia (North) Offshore Windfarm

Project Number 6610854 Calculations by DH

Borehole  BH18‐C2‐02 (Test 2) Checked by MF

Static Water Level (m) 4.4

Internal Diameter (D) (m) 0.15

Length of standpipe below ground level  (m) 0

Height of water above ground level  (m)  0

Length of standpipe above ground level  (m) 0

Water level at start of test (m) 0

Top of response zone (m) 6

Bottom of response zone (m) 10

Time (t0) (s) 0 Initial head h(0) at t(0) 10.00

Time (t) (s) 3600 Final head h(t) at t 8.88

Length of response zone (L) 4

Cross sectional area (S) 0.018

Material Description sand/clay

Elapsed time
Water below 

datum

Head of 

Water

(s) (m) (m)

0 0.00 10.00

10 0.06 9.94

20 0.10 9.90

30 0.13 9.87

60 0.18 9.82

120 0.27 9.73

180 0.32 9.68

240 0.38 9.62

300 0.43 9.57

600 0.58 9.42

900 0.69 9.31

1200 0.78 9.22

1500 0.86 9.14

1800 0.91 9.09

2400 1.00 9.00

3000 1.06 8.94

3600 1.12 8.88

F = 6.32 k = 9.23E‐08 m/s
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Variable Head Permeability Test Results

Project East Anglia (North) Offshore Windfarm

Project Number 6610854 Calculations by DH

Borehole  BH18‐C2‐03 Checked by MF

Static Water Level (m) 0.7

Internal Diameter (D) (m) 0.15

Length of standpipe below ground level  (m) 0

Height of water above ground level  (m)  0

Length of standpipe above ground level  (m) 0

Water level at start of test (m) 0

Top of response zone (m) 9

Bottom of response zone (m) 10

Time (t0) (s) 0 Initial head h(0) at t(0) 10.00

Time (t) (s) 3600 Final head h(t) at t 9.44

Length of response zone (L) 1

Cross sectional area (S) 0.018

Material Description sand

Elapsed time
Water below 

datum

Head of 

Water

(s) (m) (m)

0 0.00 10.00

10 0.05 9.95

20 0.06 9.94

30 0.07 9.93

60 0.10 9.90

120 0.14 9.86

180 0.17 9.83

240 0.20 9.80

300 0.22 9.78

600 0.28 9.72

900 0.32 9.68

1200 0.37 9.63

1500 0.40 9.60

1800 0.44 9.56

2400 0.48 9.52

3000 0.52 9.48

3600 0.56 9.44

F = 2.42 k = 1.17E‐07 m/s
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Variable Head Permeability Test Results

Project East Anglia (North) Offshore Windfarm

Project Number 6610854 Calculations by DH

Borehole  BH18‐C2‐04 Checked by MF

Static Water Level (m) 3

Internal Diameter (D) (m) 0.15

Length of standpipe below ground level  (m) 0

Height of water above ground level  (m)  0

Length of standpipe above ground level  (m) 0

Water level at start of test (m) 0

Top of response zone (m) 3.5

Bottom of response zone (m) 4

Time (t0) (s) 0 Initial head h(0) at t(0) 2.00

Time (t) (s) 3600 Final head h(t) at t 1

Length of response zone (L) 0.5

Cross sectional area (S) 0.018

Material Description sand

Elapsed time
Water below 

datum

Head of 

Water

(s) (m) (m)

0 2.00 2.00

10 2.20 1.80

20 2.25 1.75

30 2.35 1.65

60 2.50 1.50

120 2.55 1.45

180 2.65 1.35

240 2.65 1.35

300 2.70 1.30

600 2.73 1.27

900 2.75 1.25

1200 2.80 1.20

1500 2.89 1.11

1800 2.95 1.05

2400 3.00 1.00

3000 3.00 1.00

3600 3.00 1.00

F = 1.64 k = 2.08E‐06 m/s
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Variable Head Permeability Test Results

Project East Anglia (North) Offshore Windfarm

Project Number 6610854 Calculations by DH

Borehole  BH18‐C3‐01 Checked by MF

Static Water Level (m) 6.4

Internal Diameter (D) (m) 0.15

Length of standpipe below ground level  (m) 0

Height of water above ground level  (m)  0

Length of standpipe above ground level  (m) 0

Water level at start of test (m) 0

Top of response zone (m) 7

Bottom of response zone (m) 8

Time (t0) (s) 0 Initial head h(0) at t(0) 8.00

Time (t) (s) 3600 Final head h(t) at t 7.78

Length of response zone (L) 1

Cross sectional area (S) 0.018

Material Description sand

Elapsed time
Water below 

datum

Head of 

Water

(s) (m) (m)

0 0.00 8.00

10 0.01 7.99

20 0.02 7.98

30 0.03 7.97

60 0.05 7.95

120 0.07 7.93

180 0.08 7.92

240 0.09 7.91

300 0.10 7.90

600 0.12 7.88

900 0.14 7.86

1200 0.15 7.85

1500 0.16 7.84

1800 0.17 7.83

2400 0.19 7.81

3000 0.21 7.79

3600 0.22 7.78

F = 2.42 k = 5.66E‐08 m/s
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Variable Head Permeability Test Results

Project East Anglia (North) Offshore Windfarm

Project Number 6610854 Calculations by DH

Borehole  BH18‐C3‐03 Checked by MF

Static Water Level (m) 2.8

Internal Diameter (D) (m) 0.15

Length of standpipe below ground level  (m) 0

Height of water above ground level  (m)  0

Length of standpipe above ground level  (m) 0

Water level at start of test (m) 0

Top of response zone (m) 4

Bottom of response zone (m) 5

Time (t0) (s) 0 Initial head h(0) at t(0) 5.00

Time (t) (s) 3600 Final head h(t) at t 3.86

Length of response zone (L) 1

Cross sectional area (S) 0.018

Material Description sandy clay

Elapsed time
Water below 

datum

Head of 

Water

(s) (m) (m)

0 0.00 5.00

10 0.12 4.88

20 0.18 4.82

30 0.23 4.77

60 0.27 4.73

120 0.38 4.62

180 0.44 4.56

240 0.49 4.51

300 0.56 4.44

600 0.70 4.30

900 0.79 4.21

1200 0.86 4.14

1500 0.94 4.06

1800 1.00 4.00

2400 1.06 3.94

3000 1.10 3.90

3600 1.14 3.86

F = 2.42 k = 5.25E‐07 m/s
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Variable Head Permeability Test Results

Project East Anglia (North) Offshore Windfarm

Project Number 6610854 Calculations by DH

Borehole  BH18‐C4‐01 Checked by MF

Static Water Level (m) 8

Internal Diameter (D) (m) 0.15

Length of standpipe below ground level  (m) 0

Height of water above ground level  (m)  0

Length of standpipe above ground level  (m) 0

Water level at start of test (m) 0

Top of response zone (m) 8

Bottom of response zone (m) 8.5

Time (t0) (s) 0 Initial head h(0) at t(0) 1.50

Time (t) (s) 3600 Final head h(t) at t 0.25

Length of response zone (L) 0.5

Cross sectional area (S) 0.018

Material Description gravelly sand

Elapsed time
Water below 

datum

Head of 

Water

(s) (m) (m)

0 7.00 1.50

10 7.10 1.40

20 7.20 1.30

30 7.40 1.10

60 7.50 1.00

120 7.65 0.85

180 7.80 0.70

240 8.00 0.50

300 8.00 0.50

600 8.20 0.30

900 8.20 0.30

1200 8.20 0.30

1500 8.20 0.30

1800 8.30 0.20

2400 8.30 0.20

3000 8.30 0.20

3600 8.25 0.25

F = 1.64 k = 5.37E‐06 m/s
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Variable Head Permeability Test Results

Project East Anglia (North) Offshore Windfarm

Project Number 6610854 Calculations by DH

Borehole  BH18‐C4‐02 Checked by MF

Static Water Level (m) 5

Internal Diameter (D) (m) 0.15

Length of standpipe below ground level  (m) 0

Height of water above ground level  (m)  0

Length of standpipe above ground level  (m) 0

Water level at start of test (m) 0

Top of response zone (m) 5.5

Bottom of response zone (m) 6

Time (t0) (s) 0 Initial head h(0) at t(0) 3.00

Time (t) (s) 3600 Final head h(t) at t 1

Length of response zone (L) 0.5

Cross sectional area (S) 0.018

Material Description sand

Elapsed time
Water below 

datum

Head of 

Water

(s) (m) (m)

0 3.00 3.00

10 3.20 2.80

20 3.80 2.20

30 3.80 2.20

60 4.00 2.00

120 4.10 1.90

180 4.25 1.75

240 4.40 1.60

300 4.50 1.50

600 4.72 1.28

900 4.95 1.05

1200 5.00 1.00

1500 5.00 1.00

1800 5.00 1.00

2400 5.00 1.00

3000 5.00 1.00

3600 5.00 1.00

F = 1.64 k = 3.29E‐06 m/s
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Variable Head Permeability Test Results

Project East Anglia (North) Offshore Windfarm

Project Number 6610854 Calculations by DH

Borehole  BH18‐C4‐03 Checked by MF

Static Water Level (m) 0.5

Internal Diameter (D) (m) 0.15

Length of standpipe below ground level  (m) 0

Height of water above ground level  (m)  0

Length of standpipe above ground level  (m) 0

Water level at start of test (m) 0

Top of response zone (m) 1

Bottom of response zone (m) 1.5

Time (t0) (s) 0 Initial head h(0) at t(0) 1.50

Time (t) (s) 3600 Final head h(t) at t 1.1

Length of response zone (L) 0.5

Cross sectional area (S) 0.018

Material Description slightly silty sandy gravel

Elapsed time
Water below 

datum

Head of 

Water

(s) (m) (m)

0 0.00 1.50

10 0.10 1.40

20 0.10 1.40

30 0.10 1.40

60 0.10 1.40

120 0.10 1.40

180 0.10 1.40

240 0.20 1.30

300 0.20 1.30

600 0.20 1.30

900 0.20 1.30

1200 0.30 1.20

1500 0.30 1.20

1800 0.30 1.20

2400 0.30 1.20

3000 0.40 1.10

3600 0.40 1.10

F = 1.64 k = 9.30E‐07 m/s
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Variable Head Permeability Test Results

Project East Anglia (North) Offshore Windfarm

Project Number 6610854 Calculations by DH

Borehole  BH18‐C4‐04 Checked by MF

Static Water Level (m) 1.6

Internal Diameter (D) (m) 0.15

Length of standpipe below ground level  (m) 0

Height of water above ground level  (m)  0

Length of standpipe above ground level  (m) 0

Water level at start of test (m) 0

Top of response zone (m) 3

Bottom of response zone (m) 3.5

Time (t0) (s) 0 Initial head h(0) at t(0) 3.50

Time (t) (s) 3600 Final head h(t) at t 2.6

Length of response zone (L) 0.5

Cross sectional area (S) 0.018

Material Description sand and gravel

Elapsed time
Water below 

datum

Head of 

Water

(s) (m) (m)

0 0.00 3.50

10 0.10 3.40

20 0.10 3.40

30 0.20 3.30

60 0.30 3.20

120 0.40 3.10

180 0.40 3.10

240 0.40 3.10

300 0.40 3.10

600 0.50 3.00

900 0.60 2.90

1200 0.60 2.90

1500 0.70 2.80

1800 0.70 2.80

2400 0.80 2.70

3000 0.80 2.70

3600 0.90 2.60

F = 1.64 k = 8.91E‐07 m/s
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Appendix D – Monitoring Data 



Groundwater Monitoring Data

Borehole Date
Monitored 

By

Standpipe 

Diameter 

(mm)

Depth to 

Top 

(m bgl)

Depth to 

Base 

(m bgl)

Water 

Depth

(m bgl)

Water 

Sample 

Taken

18‐C1‐01 24/11/2017 CD 50 1.0 10.0 Dry N

18‐C1‐01 20/12/2017 CD 50 1.0 10.0 Dry N

18‐C1‐01 29/01/2018 CD 50 1.0 10.0 Dry N

18‐C1‐03 24/11/2017 CD 50 1.0 10.0 Dry  N

18‐C1‐03 20/12/2017 CD 50 1.0 10.0 Dry  N

18‐C1‐03 29/01/2018 CD 50 1.0 10.0 Dry  N

18‐C2‐03 24/11/2017 CD 50 1.0 10.0 0.50 N

18‐C2‐03 20/12/2017 CD 50 1.0 10.0 0.49 Y

18‐C2‐03 29/01/2018 CD 50 1.0 10.0 1.49 N

18‐C3‐01 24/11/2017 CD 50 1.0 10.0 6.16 N

18‐C3‐01 20/12/2017 CD 50 1.0 10.0 6.10 Y

18‐C3‐01 29/01/2018 CD 50 1.0 10.0 4.93 N

18‐C3‐03 24/11/2017 CD 50 4.0 9.4 1.35 N

18‐C3‐03 20/12/2017 CD 50 4.0 9.4 1.27 Y

18‐C3‐03 29/01/2018 CD 50 4.0 9.4 1.19 N

18‐C4‐01 23/11/2017 CD 50 1.0 10.0 9.26 N

18‐C4‐01 21/12/2017 CD 50 1.0 10.0 9.33 Y

18‐C4‐01 29/01/2018 CD 50 1.0 10.0 8.99 N

18‐C4‐03 23/11/2017 CD 50 1.0 4.0 0.41 N

18‐C4‐03 21/12/2017 CD 50 1.0 4.0 0.20 Y

18‐C4‐03 29/01/2018 CD 50 1.0 4.0 1.2 N

Well Details Groundwater
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Ground Gas Monitoring

Location Date
Flow

(l/hr)

Methane

(%)

Carbon Dioxide

(%)

Oxygen

(%)

Balance

(%)

Carbon Monoxide

(ppm)

Hydrogen Sulphide

(ppm)

Barometric Pressure

(mbar)

Relative Pressure 

(mbar)

VOC

(ppm)

18-C1-01 24/11/2017 0 0.1 0.1 - 99.8 0 0 1007 -0.02 0

18-C1-01 20/12/2017 0 0 0.6 20.9 78.5 0 0 1032 0.12 0

18-C1-01 29/01/2018 0 0 1.3 20.5 99.8 0 0 1019 -0.09 0

18-C1-03 24/11/2017 0 0.1 0.3 - 99.5 0 0 1008 0.26 0

18-C1-03 20/12/2017 -0.1 0 0 20.3 78.7 0 0 1031 0.05 0

18-C1-03 29/01/2018 0 0 1.9 20.4 77.8 0 0 1019 -0.17 0

18-C2-03 24/11/2017 0.2 0.1 1.1 20.6 78.4 0 0 1010 1.4 0

18-C2-03 20/12/2017 0.4 0 0.8 16.8 82.4 0 0 1032 1.84 0

18-C2-03 29/01/2018 0 0 0.6 19.1 80.3 0 0 1020 0.2 0

18-C3-01 24/11/2017 0 0 1.7 19.8 78.5 0 0 1008 -0.03 0

18-C3-01 20/12/2017 0 0 1.7 20.3 78.1 0 0 1032 0.1 0

18-C3-01 29/01/2018 0 0 1.7 20.2 78.2 0 0 1020 -0.07 0

18-C3-03 24/11/2017 0 0 0.2 21.3 78.4 0 0 1010 0.05 0

18-C3-03 20/12/2017 0 0 1.2 20.9 78.1 0 0 1033 0.02 0

18-C3-03 29/01/2018 0 0 0.7 20.9 78.5 0 0 1020 -0.09 0

18-C4-01 23/11/2017 -0.2 0.1 1.5 20.2 78.2 0 0 993 -0.27 0

18-C4-01 21/12/2017 0 0 0.2 21.3 78.5 0 0 1032 0.09 0

18-C4-01 29/01/2018 0 0 3.5 18.1 78.4 0 0 1017 0.41 0

18-C4-03 23/11/2017 0 0 0.2 21.6 78.2 1 0 996 -0.01 0

18-C4-03 21/12/2017 0 0 0.2 21.3 78.5 0 0 1032 0.09 0

18-C4-03 29/01/2018 0 0 0 20.1 78.9 0 0 1017 -0.04 0
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Appendix E – Geotechnical Laboratory Test Results 



Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference:
Sample Reference:

Description: Sample Type:

Location: Depth Top [m]:

Sample Preparation: Depth Base [m]:

Legend, based on BS 5930:2015 Code of practice for site investigations

Plasticity Liquid Limit

C Clay L Low below 35

M Silt I Medium 35 to 50

H High 50 to 70

V Very high 70 to 90

E Extremely high exceeding 90

Organic O append to classification for organic material ( eg CHO )

Remarks

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

17/01/2018

"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."      

Dariusz Piotrowski Mark Beastall

PL Laboratory 
Manager Geotechnical 
Section

Geotechnical Commercial 
Manager

19 26 17 9 100

Tested in natural condition
Not Given

As Received Moisture 
Content [%]

Liquid Limit
[%]

Plastic Limit
[%]

Plasticity Index
[%]

% Passing 425µm 
BS Test Sieve

C1 01

Yellowish brown very sandy CLAY B

BH18 0.50

Norfolk Vanguard Not Given
Not Given

880452

Synergy House
Unit 1
Calverton Business Park
Calverton

 Nottingham, NG14 6QL

17-71425
Not Given

19/12/2017

Charles Dexter      03/01/2018

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Liquid and Plastic Limits

Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method

GHD Environment Ltd (GHD) 12500255
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference:
Sample Reference:

Description: Sample Type:

Location: Depth Top [m]:

Sample Preparation: Depth Base [m]:

Legend, based on BS 5930:2015 Code of practice for site investigations

Plasticity Liquid Limit

C Clay L Low below 35

M Silt I Medium 35 to 50

H High 50 to 70

V Very high 70 to 90

E Extremely high exceeding 90

Organic O append to classification for organic material ( eg CHO )

Remarks

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

17/01/2018

"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."      

Dariusz Piotrowski Mark Beastall

PL Laboratory 
Manager Geotechnical 
Section

Geotechnical Commercial 
Manager

15 25 13 12 100

Tested in natural condition
7.95

As Received Moisture 
Content [%]

Liquid Limit
[%]

Plastic Limit
[%]

Plasticity Index
[%]

% Passing 425µm 
BS Test Sieve

C1 01

Yellowish brown clayey SAND B

BH18 7.50

Norfolk Vanguard Not Given
Not Given

880454

Synergy House
Unit 1
Calverton Business Park
Calverton

 Nottingham, NG14 6QL

17-71425
Not Given

19/12/2017

Charles Dexter      03/01/2018

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Liquid and Plastic Limits

Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method

GHD Environment Ltd (GHD) 12500255
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference:
Sample Reference:

Description: Sample Type:

Location: Depth Top [m]:

Sample Preparation: Depth Base [m]:

Legend, based on BS 5930:2015 Code of practice for site investigations

Plasticity Liquid Limit

C Clay L Low below 35

M Silt I Medium 35 to 50

H High 50 to 70

V Very high 70 to 90

E Extremely high exceeding 90

Organic O append to classification for organic material ( eg CHO )

Remarks

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

17/01/2018

"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."      

Dariusz Piotrowski Mark Beastall

PL Laboratory 
Manager Geotechnical 
Section

Geotechnical Commercial
Manager

14 25 16 9 77

Tested after washing to remove >425um
2.00

As Received Moisture 
Content [%]

Liquid Limit
[%]

Plastic Limit
[%]

Plasticity Index
[%]

% Passing 425µm 
BS Test Sieve

C2 04

Yellowish brown slightly gravelly slightly sandy CLAY B

BH18 1.50

Norfolk Vanguard Not Given
Not Given

880456

Synergy House
Unit 1
Calverton Business Park
Calverton

 Nottingham, NG14 6QL

17-71425
Not Given

19/12/2017

Charles Dexter      03/01/2018

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Liquid and Plastic Limits

Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method

GHD Environment Ltd (GHD) 12500255

CL

CI

CH

CV

CE

ML
MI

MH

MV

ME

A line

880456
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference:
Sample Reference:

Description: Sample Type:

Location: Depth Top [m]:

Sample Preparation: Depth Base [m]:

Legend, based on BS 5930:2015 Code of practice for site investigations

Plasticity Liquid Limit

C Clay L Low below 35

M Silt I Medium 35 to 50

H High 50 to 70

V Very high 70 to 90

E Extremely high exceeding 90

Organic O append to classification for organic material ( eg CHO )

Remarks

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

17/01/2018

"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."      

Dariusz Piotrowski Mark Beastall

PL Laboratory 
Manager Geotechnical 
Section

Geotechnical Commercial 
Manager

17 22 11 11 100

Tested in natural condition
9.50

As Received Moisture 
Content [%]

Liquid Limit
[%]

Plastic Limit
[%]

Plasticity Index
[%]

% Passing 425µm 
BS Test Sieve

C2 04

Dark brown sandy CLAY B

BH18 9.00

Norfolk Vanguard Not Given
Not Given

880457

Synergy House
Unit 1
Calverton Business Park
Calverton

 Nottingham, NG14 6QL

17-71425
Not Given

19/12/2017

Charles Dexter      03/01/2018

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Liquid and Plastic Limits

Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method

GHD Environment Ltd (GHD) 12500255

CL

CI

CH

CV

CE

ML
MI

MH

MV

ME

A line

880457
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference:
Sample Reference:

Description: Sample Type:

Location: Depth Top [m]:

Sample Preparation: Depth Base [m]:

Legend, based on BS 5930:2015 Code of practice for site investigations

Plasticity Liquid Limit

C Clay L Low below 35

M Silt I Medium 35 to 50

H High 50 to 70

V Very high 70 to 90

E Extremely high exceeding 90

Organic O append to classification for organic material ( eg CHO )

Remarks

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

17/01/2018

"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."      

Dariusz Piotrowski Mark Beastall

PL Laboratory 
Manager Geotechnical 
Section

Geotechnical Commercial 
Manager

16 25 12 13 77

Tested after washing to remove >425um
Not Given

As Received Moisture 
Content [%]

Liquid Limit
[%]

Plastic Limit
[%]

Plasticity Index
[%]

% Passing 425µm 
BS Test Sieve

C4 02

Brown slightly gravelly clayey SAND B

BH18 1.20

Norfolk Vanguard Not Given
Not Given

880458

Synergy House
Unit 1
Calverton Business Park
Calverton

 Nottingham, NG14 6QL

17-71425
Not Given

19/12/2017

Charles Dexter      03/01/2018

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Liquid and Plastic Limits

Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method

GHD Environment Ltd (GHD) 12500255

CL

CI
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CE

ML
MI
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference:
Sample Reference:

Description: Sample Type:

Location: Depth Top [m]:

Sample Preparation: Depth Base [m]:

Legend, based on BS 5930:2015 Code of practice for site investigations

Plasticity Liquid Limit

C Clay L Low below 35

M Silt I Medium 35 to 50

H High 50 to 70

V Very high 70 to 90

E Extremely high exceeding 90

Organic O append to classification for organic material ( eg CHO )

Remarks

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

17/01/2018

"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."      

NP – non plastic

Dariusz Piotrowski Mark Beastall

PL Laboratory 
Manager Geotechnical 
Section

Geotechnical Commercial 
Manager

7.7 19 NP NP 100

Tested in natural condition
Not Given

As Received Moisture 
Content [%]

Liquid Limit
[%]

Plastic Limit
[%]

Plasticity Index
[%]

% Passing 425µm 
BS Test Sieve

C1 02

Yellowish brown SAND B

BH18 1.00

Norfolk Vanguard Not Given
Not Given

880460

Synergy House
Unit 1
Calverton Business Park
Calverton

 Nottingham, NG14 6QL

17-71425
Not Given

19/12/2017

Charles Dexter      03/01/2018

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Liquid and Plastic Limits

Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method

GHD Environment Ltd (GHD) 12500255

CL
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference:
Sample Reference:

Description: Sample Type:

Location: Depth Top [m]:

Sample Preparation: Depth Base [m]:

Legend, based on BS 5930:2015 Code of practice for site investigations

Plasticity Liquid Limit

C Clay L Low below 35

M Silt I Medium 35 to 50

H High 50 to 70

V Very high 70 to 90

E Extremely high exceeding 90

Organic O append to classification for organic material ( eg CHO )

Remarks

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

17/01/2018

"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."      

Dariusz Piotrowski Mark Beastall

PL Laboratory 
Manager Geotechnical 
Section

Geotechnical Commercial 
Manager

11 18 9 9 73

Tested after washing to remove >425um
Not Given

As Received Moisture 
Content [%]

Liquid Limit
[%]

Plastic Limit
[%]

Plasticity Index
[%]

% Passing 425µm 
BS Test Sieve

C4 03

Light brown slightly gravelly SAND B

BH18 1.60

Norfolk Vanguard Not Given
Not Given

880461

Synergy House
Unit 1
Calverton Business Park
Calverton

 Nottingham, NG14 6QL

17-71425
Not Given

19/12/2017

Charles Dexter      03/01/2018

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Liquid and Plastic Limits

Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method

GHD Environment Ltd (GHD) 12500255
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Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test results

bulk dry

Mg/m3 Mg/m3 % % % % % Mg/m3

C1 01 0.50 Not Given B 19 100 26 17 9

C1 02 1.00 Not Given B 7.7 100 19 NP NP*

C4 02 1.20 Not Given B 16 77 25 12 13

C2 04 1.50 2.00 B 14 77 25 16 9

C4 03 1.60 Not Given B 11 73 18 9 9

C1 01 7.50 7.95 B 15 100 25 13 12

C2 04 9.00 9.50 B 17 100 22 11 11

Comments:

Approved: Signed:

Date Reported:

for and on behalf of i2 Analytical Ltd

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Summary of Classification Test Results

GHD Environment Ltd (GHD) 12500255
 Synergy House

 Unit 1
Calverton Business Park

 Calverton
 Nottingham, NG14 6QL

17-71425

Not Given

19/12/2017

Charles Dexter      03/01/2018

Norfolk Vanguard Not Given

Not Given

Laboratory
 Reference

Hole No.

Sample

 Soil Description

Density
PD

Reference
Top depth

[m]
Base depth

[m]
Type

% Passing 425um LL PL PI

M/C
Atterberg

880452 BH18 Yellowish brown very sandy CLAY

880460 BH18 Yellowish brown SAND

880458 BH18 Brown slightly gravelly clayey SAND

880456 BH18 Yellowish brown slightly gravelly slightly sandy CLAY

880461 BH18 Light brown slightly gravelly SAND

880454 BH18 Yellowish brown clayey SAND

880457 BH18 Dark brown sandy CLAY

17/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis. 

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

* NP - Non Plastic

Dariusz Piotrowski Mark Beastall
PL Laboratory Manager 
Geotechnical Section

Geotechnical Commercial Manage

Page 1 of 1 GF 159.4



Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:

Dry Mass of sample [g]:

mm
mm
mm
mm

Remarks
Preparation and testing in accordance with BS1377 unless noted below

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

17/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Dariusz Piotrowski Mark Beastall
PL Laboratory Manager 
Geotechnical Section

Geotechnical Commercial 
Manager

0.212 55
0.15 38

0.063 24

0.6 93 Particle density (assumed)
0.425 84 2.65 Mg/m3
0.3 71

2 97 Curvature Coefficient 21
1.18 97

5 98 D10 0.00172
3.35 98 Uniformity Coefficient 140

10 100 D60 0.238
6.3 99 D30 0.0922

20 100 Grading Analysis
14 100 D100 10

37.5 100 0.0141 16 Clay 10.40
28 100 0.0016 10

63 100 0.0270 20 Sand 73.70
50 100 0.0192 18 Silt 13.20

90 100 0.0537 22 Very coarse 0.00
75 100 0.0382 20 Gravel 2.70

Particle Size 
mm

% Passing
Particle Size 

mm
% Passing

125 100 0.0630 24 Sample Proportions %  dry mass

BH18 8.50
Not Given 9.00

Sieving Sedimentation 308

Charles Dexter                03/01/2018
Norfolk Vanguard Not Given
Not Given

880455 C1 01
Yellowish brown very clayey SAND B

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution

Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5

GHD Environment Ltd (GHD) 12500255
 Synergy House

 Unit 1
 Calverton Business Park

 Calverton
 Nottingham, NG14 6QL

17-71425

Not Given

19/12/2017

SILT
Fine Medium Coarse

SAND
Fine Medium Coarse

GRAVEL
Fine Medium Coarse

CLAY COBBLES BOULDERS
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference: Sample Reference:

Sample description: Sample Type:

Location: Depth Top [m]:
Supplier: Depth Base [m]:

Dry Mass of sample [g]:

mm
mm
mm
mm

Remarks
Preparation and testing in accordance with BS1377 unless noted below

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

17/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Dariusz Piotrowski Mark Beastall
PL Laboratory Manager 
Geotechnical Section

Geotechnical Commercial 
Manager

The material submitted - fails to meet the minimum mass requirements 
as stated in BS1377 Part 2 Table 30.212 66

0.15 61

0.063 51

0.6 78 Particle density (assumed)
0.425 75 2.65 Mg/m3
0.3 70

2 84 Curvature Coefficient
1.18 82

5 87 D10
3.35 86 Uniformity Coefficient

10 93 D60 0.136
6.3 89 D30 0.0142

20 100 Grading Analysis
14 94 D100 20

37.5 100 0.0134 29 Clay 14.50
28 100 0.0016 13

63 100 0.0247 41 Sand 33.00
50 100 0.0179 35 Silt 36.60

90 100 0.0476 49 Very coarse 0.00
75 100 0.0341 46 Gravel 15.90

Particle Size 
mm

% Passing
Particle Size 

mm
% Passing

125 100 0.0630 51 Sample Proportions %  dry mass

BH18 1.50
Not Given 2.00

Sieving Sedimentation 427

Charles Dexter     03/01/2018
Norfolk Vanguard Not Given
Not Given

880456 C2 04
Yellowish brown slightly gravelly slightly sandy 
CLAY

B

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution

Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5

GHD Environment Ltd (GHD) 12500255
Synergy House
Unit 1
Calverton Business Park
Calverton

 Nottingham, NG14 6QL

17-71425

Not Given

19/12/2017

SILT
Fine Medium Coarse

SAND
Fine Medium Coarse

GRAVEL
Fine Medium Coarse

CLAY COBBLES BOULDERS
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:

Dry Mass of sample [g]:

mm
mm
mm
mm

Remarks
Preparation and testing in accordance with BS1377 unless noted below

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

17/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Dariusz Piotrowski Mark Beastall
PL Laboratory Manager 
Geotechnical Section

Geotechnical Commercial 
Manager

0.212 82
0.15 71

0.063 57

0.6 98 Particle density (assumed)
0.425 96 2.65 Mg/m3
0.3 91

2 100 Curvature Coefficient
1.18 99

5 100 D10
3.35 100 Uniformity Coefficient

10 100 D60 0.0773
6.3 100 D30 0.00495

20 100 Grading Analysis
14 100 D100 5

37.5 100 0.0134 39 Clay 21.70
28 100 0.0016 20

63 100 0.0253 48 Sand 43.10
50 100 0.0181 44 Silt 34.90

90 100 0.0496 54 Very coarse 0.00
75 100 0.0353 52 Gravel 0.30

Particle Size 
mm

% Passing
Particle Size 

mm
% Passing

125 100 0.0630 57 Sample Proportions %  dry mass

BH18 9.00
Not Given 9.50

Sieving Sedimentation 296

Charles Dexter     03/01/2018
Norfolk Vanguard Not Given
Not Given

880457 C2 04
Dark brown sandy CLAY B

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution

Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5

GHD Environment Ltd (GHD) 12500255
Synergy House
Unit 1
Calverton Business Park
Calverton

 Nottingham, NG14 6QL

17-71425

Not Given

19/12/2017

SILT
Fine Medium Coarse

SAND
Fine Medium Coarse

GRAVEL
Fine Medium Coarse

CLAY COBBLES BOULDERS
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference: Sample Reference:

Sample description: Sample Type:

Location: Depth Top [m]:
Supplier: Depth Base [m]:

Dry Mass of sample [g]:

mm
mm
mm
mm

Remarks
Preparation and testing in accordance with BS1377 unless noted below

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

17/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Dariusz Piotrowski Mark Beastall
PL Laboratory Manager 
Geotechnical Section

Geotechnical Commercial 
Manager

0.212 50
0.15 40

0.063 30

0.6 94 Particle density (assumed)
0.425 87 2.65 Mg/m3
0.3 69

2 97 Curvature Coefficient
1.18 97

5 98 D10
3.35 98 Uniformity Coefficient

10 100 D60 0.253
6.3 99 D30 0.0633

20 100 Grading Analysis
14 100 D100 10

37.5 100 0.0144 18 Clay 12.50
28 100 0.0016 12

63 100 0.0277 21 Sand 67.30
50 100 0.0197 18 Silt 17.50

90 100 0.0549 27 Very coarse 0.00
75 100 0.0390 24 Gravel 2.70

Particle Size 
mm

% Passing
Particle Size 

mm
% Passing

125 100 0.0630 30 Sample Proportions %  dry mass

BH18 6.00
Not Given 6.50

Sieving Sedimentation 852

Charles Dexter     03/01/2018
Norfolk Vanguard Not Given
Not Given

880459 C4 02

Yellowish brown slightly gravelly very clayey SAND B

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution

Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5

GHD Environment Ltd (GHD) 12500255
Synergy House
Unit 1
Calverton Business Park
Calverton

 Nottingham, NG14 6QL

17-71425

Not Given

19/12/2017

SILT
Fine Medium Coarse

SAND
Fine Medium Coarse

GRAVEL
Fine Medium Coarse

CLAY COBBLES BOULDERS
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:

Dry Mass of sample [g]:

mm
mm
mm
mm

Remarks
Preparation and testing in accordance with BS1377 unless noted below

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

17/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Dariusz Piotrowski Mark Beastall
PL Laboratory Manager 
Geotechnical Section

Geotechnical Commercial 
Manager

The material submitted - fails to meet the minimum mass requirements 
as stated in BS1377 Part 2 Table 30.212 12

0.15 5

0.063 2

0.6 72
0.425 60
0.3 37

2 81 Curvature Coefficient 0.91
1.18 79

5 84 D10 0.191
3.35 82 Uniformity Coefficient 2.2

10 88 D60 0.425
6.3 85 D30 0.273

20 91 Grading Analysis
14 90 D100 28

37.5 100 Fines <0.063mm 2.40
28 100

63 100 Sand 78.20
50 100

90 100 Very coarse 0.00
75 100 Gravel 19.40

Particle Size 
mm

% Passing
Particle Size 

mm
% Passing

125 100 Sample Proportions %  dry mass

BH18 6.00
Not Given 6.50

Sieving Sedimentation 917

Charles Dexter                03/01/2018
Norfolk Vanguard Not Given
Not Given

880463 C4 01
Yellowish brown gravelly SAND B

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution

Tested in Accordance with BS1377:Part 2:1990, clause 9.2

GHD Environment Ltd (GHD) 12500255
 Synergy House

 Unit 1
 Calverton Business Park

 Calverton
 Nottingham, NG14 6QL

17-71425

Not Given

19/12/2017

SILT
Fine Medium Coarse

SAND
Fine Medium Coarse

GRAVEL
Fine Medium Coarse
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Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test Result
Laboratory Reference: Depth Top [m]:
Hole No.: Depth Base [m]:
Sample Reference: Sample Type:
Sample Description:
Test Number Rate of Strain %/min
Length mm Cell Pressure kPa
Diameter mm Axial Strain at failure %
Bulk Density Mg/m3 Deviator Stress,  ( σ1 - σ3 )f kPa
Moisture Content % Undrained Shear Strength, cu kPa  ½( σ1 - σ3 )f

Dry Density Mg/m3 Mode of Failure

Notes: Remarks:

Comments:

Approved: Signed:

Mark Beastall

Date Reported:
for and on behalf of i2 Analytical Ltd

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.

Unable to take a photo.

Dariusz Piotrowski
PL Laboratory Manager 
Geotechnical Section

Geotechnical 
Commercial Manager

17/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis. 

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Position 
within 

sample

2.01 38
6.1 19

1.90 Compound

1 2.00
70.10 30
37.50 1.9

BH18 1.95
C1 01 U
Orangish brown SAND

Norfolk Vanguard Not Given

Not Given

880453 1.50

Charles Dexter      01/04/2018

GHD Environment Ltd (GHD) 12500255
Synergy House
Unit 1
Calverton Business Park
Calverton

 Nottingham, NG14 6QL

17-71425

Not Given

19/12/2017

TEST CERTIFICATE i2 Analytical Ltd
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS 

Determination of Unconsolidated Undrained Triaxial Compression

Tested in Accordance with BS1377: Part 7: 1990, clause 8, single specimen
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Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test Result
Laboratory Reference: Depth Top [m]:
Hole No.: Depth Base [m]:
Sample Reference: Sample Type:
Sample Description:
Test Number Rate of Strain %/min
Length mm Cell Pressure kPa
Diameter mm Axial Strain at failure %
Bulk Density Mg/m3 Deviator Stress,  ( σ1 - σ3 )f kPa
Moisture Content % Undrained Shear Strength, cu kPa  ½( σ1 - σ3 )f

Dry Density Mg/m3 Mode of Failure

Notes: Remarks:

Comments:

Approved: Signed:

Mark Beastall

Date Reported:
for and on behalf of i2 Analytical Ltd

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.

Dariusz Piotrowski
PL Laboratory Manager 
Geotechnical Section

Geotechnical 
Commercial Manager

17/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis. 

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Position 
within 

sample

2.02 75
16 38

1.74 Compound

1 1.88
212.23 20
102.32 19.9

BH18 Not Given
C4 01 U
Light brown gravelly CLAY

Norfolk Vanguard Not Given

Not Given

880462 1.50

Charles Dexter      01/04/2018

GHD Environment Ltd (GHD) 12500255
Synergy House
Unit 1
Calverton Business Park
Calverton

 Nottingham, NG14 6QL

17-71425

Not Given

19/12/2017

TEST CERTIFICATE i2 Analytical Ltd
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS 

Determination of Unconsolidated Undrained Triaxial Compression

Tested in Accordance with BS1377: Part 7: 1990, clause 8, single specimen
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:
Contact: Date Tested:
Site Name: Sampled By:
Site Address:

Test Results
Laboratory Reference: Depth Top [m]:
Hole No.: Depth Base [m]:
Sample Reference: Sample Type:

Preparation

Index tests Liquid limit: % Plastic limit: %

Orientation of the sample
Particle density Mg/m3

Specimen details
Diameter mm
Height mm
Moisture Content %
Bulk density Mg/m3
Dry density Mg/m3
Voids Ratio
Saturation %
Average temperature for test °C

Swelling Pressure kPa
Settlement on saturation %

Remarks

Note: Final values should be used with caution, Cv corrected to 20°C

Comments:

Approved: Signed:

Mark Beastall

Date Reported:
for and on behalf of i2 Analytical Ltd

Dariusz Piotrowski
PL Laboratory Manager 
Geotechnical Section

Geotechnical Commercial 
Manager

17/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

22.0
Not measured

0.244 0.202
66 143

2.26 2.44
2.13 2.20

25 0.202 0.015 19.90 19.24
6.1 11.0

Initial Final
50 0.202 0.017 50.00 -

50 0.220 0.43 53 58 0.0004
25 0.233

100 0.201 0.31 66 72 0.00044

0.38 N/A 90 0.00065

N/A N/A
Vertical

assumed 2.65

0.0 0.244 - - - -
12 0.239 0.3 N/A 99 0.00047

C1 01 U
Sample Description:

Orangish brown SAND

Applied 
Pressure Voids ratio

Mv
Cv

( t50, log )
Cv

( t90, root )
Csec

kPa m2/MN m2/yr m2/yr

Charles Dexter                04/01/2018
Norfolk Vanguard Not Given
Not Given

880453 1.50
BH18 1.95

TEST CERTIFICATE
i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS 

One Dimensional Consolidation Test
Tested in Accordance with BS1377: Part 5: 1990 Clause 3

GHD Environment Ltd (GHD) 12500255
 Synergy House

 Unit 1
  Calverton Business Park, Calverton

 Nottingham, NG14 6QL

17-71425

Not Given

19/12/2017
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:
Contact: Date Tested:
Site Name: Sampled By:
Site Address:

Test Results
Laboratory Reference: Depth Top [m]:
Hole No.: Depth Base [m]:
Sample Reference: Sample Type:

Preparation

Index tests Liquid limit: % Plastic limit: %

Orientation of the sample
Particle density Mg/m3

Specimen details
Diameter mm
Height mm
Moisture Content %
Bulk density Mg/m3
Dry density Mg/m3
Voids Ratio
Saturation %
Average temperature for test °C

Swelling Pressure kPa
Settlement on saturation %

Remarks

Note: Final values should be used with caution, Cv corrected to 20°C

Comments:

Approved: Signed:

Mark Beastall

Date Reported:
for and on behalf of i2 Analytical Ltd

Dariusz Piotrowski
PL Laboratory Manager 
Geotechnical Section

Geotechnical Commercial 
Manager

17/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

22.0
Not measured

0.370 0.342
112 117

2.24 2.27
1.93 1.97

25 0.342 0.034 19.99 19.59
16.0 15.0

Initial Final
100 0.339 0.0067 50.03 -

100 0.351 0.13 25 20 0.00075
50 0.360

200 0.338 0.097 36 25 0.0012

0.15 14 9 0.00063

N/A N/A
Vertical

assumed 2.65

0.0 0.370 - - - -
25 0.365 0.15 N/A 13 0.0013

C4 01 U
Sample Description:

Light brown gravelly CLAY

Applied 
Pressure Voids ratio

Mv
Cv

( t50, log )
Cv

( t90, root )
Csec

kPa m2/MN m2/yr m2/yr

Charles Dexter  04/01/2018
Norfolk Vanguard Not Given
Not Given

880462 1.50
BH18 Not Given

TEST CERTIFICATE
i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS 

One Dimensional Consolidation Test
Tested in Accordance with BS1377: Part 5: 1990 Clause 3

GHD Environment Ltd (GHD) 12500255
 Synergy House

 Unit 1
  Calverton Business Park, Calverton

 Nottingham, NG14 6QL

17-71425

Not Given

19/12/2017
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference:
Sample Reference:

Description: Sample Type:

Location: Depth Top [m]:

Sample Preparation: Depth Base [m]:

Legend, based on BS 5930:2015 Code of practice for site investigations

Plasticity Liquid Limit

C Clay L Low below 35

M Silt I Medium 35 to 50

H High 50 to 70

V Very high 70 to 90

E Extremely high exceeding 90

Organic O append to classification for organic material ( eg CHO )

Remarks

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Liquid and Plastic Limits

Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method

GHD Environment Ltd (GHD) 1200255
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL

17-69407
Not Given

28/11/2017

Charles Dexter      08/12/2017
Vanguard Not Given
Not Given

868090
Not Given

Brownish grey very sandy CLAY D

BH18-C3-02 1.50

Tested in natural condition
Not Given

As Received Moisture 
Content [%]

Liquid Limit
[%]

Plastic Limit
[%]

Plasticity Index
[%]

% Passing 425µm 
BS Test Sieve

20 27 17 10 100

16/01/2018

"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."      

Re-issue 1 - Site Name changed as per client request

Dariusz Piotrowski Darren Berrill

PL Laboratory 
Manager Geotechnical 
Section

Geotechnical General 
Manager
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference:
Sample Reference:

Description: Sample Type:

Location: Depth Top [m]:

Sample Preparation: Depth Base [m]:

Legend, based on BS 5930:2015 Code of practice for site investigations

Plasticity Liquid Limit

C Clay L Low below 35

M Silt I Medium 35 to 50

H High 50 to 70

V Very high 70 to 90

E Extremely high exceeding 90

Organic O append to classification for organic material ( eg CHO )

Remarks

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Liquid and Plastic Limits

Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method

GHD Environment Ltd (GHD) 1200255
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL

17-69407
Not Given

28/11/2017

Charles Dexter      08/12/2017
Vanguard Not Given
Not Given

868091
Not Given

Yellowish brown slightly sandy CLAY B

BH18-C3-03 3.00

Tested after >425um removed by hand
Not Given

As Received Moisture 
Content [%]

Liquid Limit
[%]

Plastic Limit
[%]

Plasticity Index
[%]

% Passing 425µm 
BS Test Sieve

31 48 24 24 98

16/01/2018

"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."      

Re-issue 1 - Site Name changed as per client request

Dariusz Piotrowski Darren Berrill

PL Laboratory 
Manager Geotechnical 
Section

Geotechnical General 
Manager
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Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test results

bulk dry

Mg/m3 Mg/m3 % % % % % Mg/m3

Not Given 1.50 Not Given D 20 100 27 17 10

Not Given 3.00 Not Given B 31 98 48 24 24

Comments:

Approved:    Signed:

Date Reported:

for and on behalf of i2 Analytical Ltd

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Summary of Classification Test Results

GHD Environment Ltd (GHD) 1200255
 Synergy House

 Unit 1
 Calverton Business Park

 Calverton
 Nottingham

NG14 6QL

17-69407

Not Given

28/11/2017

Charles Dexter                08/12/2017

Vanguard Not Given

Not Given

Laboratory
 Reference

Hole No.

Sample

 Soil Description

Density
PD

Reference
Top depth

[m]
Base depth

[m]
Type

% Passing 425um LL PL PI

M/C
Atterberg

868090 BH18-C3-02 Brownish grey very sandy CLAY

868091 BH18-C3-03 Yellowish brown slightly sandy CLAY

16/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis. 

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Re-issue 1 - Site Name changed as per client request

Dariusz Piotrowski Darren Berrill
PL Laboratory Manager 
Geotechnical Section

Geotechnical General Manager

Page 1 of 1 GF 159.4



Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:

Dry Mass of sample [g]:

mm
mm
mm
mm

Remarks
Preparation and testing in accordance with BS1377 unless noted below

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution

Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5

GHD Environment Ltd (GHD) 1200255
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL

17-69407

Not Given

28/11/2017

Charles Dexter 08/12/2017
Vanguard Not Given
Not Given

868083 Not Given
Yellowish brown slightly clayey SAND B

BH18-C1-04 1.50
Not Given Not Given

Sieving Sedimentation 267

Particle Size 
mm

% Passing
Particle Size 

mm
% Passing

125 100 0.0630 12 Sample Proportions %  dry mass
90 100 0.0543 11 Very coarse 0.00
75 100 0.0386 10 Gravel 1.70
63 100 0.0275 8 Sand 86.40
50 100 0.0195 7 Silt 7.00

37.5 100 0.0143 7 Clay 4.90
28 100 0.0018 5
20 100 Grading Analysis
14 100 D100 14
10 100 D60 0.207
6.3 99 D30 0.141
5 99 D10 0.0443

3.35 99 Uniformity Coefficient 4.7
2 98 Curvature Coefficient 2.2

1.18 97
0.6 90 Particle density (assumed)

0.425 86 2.65 Mg/m3
0.3 81

0.212 62
0.15 31

Re-issue 1 - Site Name changed as per client request
0.063 12

16/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Dariusz Piotrowski Darren Berrill
PL Laboratory Manager 
Geotechnical Section

Geotechnical General 
Manager

SILT
Fine Medium Coarse
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Fine Medium Coarse
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Fine Medium Coarse
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:

Dry Mass of sample [g]:

mm
mm
mm
mm

Remarks
Preparation and testing in accordance with BS1377 unless noted below

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution

Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5

GHD Environment Ltd (GHD) 1200255
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL

17-69407

Not Given

28/11/2017

Charles Dexter 08/12/2017
Vanguard Not Given
Not Given

868085 Not Given
Yellowish brown very clayey SAND B

BH18-C1-03 3.00
Not Given Not Given

Sieving Sedimentation 409

Particle Size 
mm

% Passing
Particle Size 

mm
% Passing

125 100 0.0630 36 Sample Proportions %  dry mass
90 100 0.0517 34 Very coarse 0.00
75 100 0.0370 30 Gravel 0.90
63 100 0.0263 28 Sand 63.50
50 100 0.0187 27 Silt 17.20

37.5 100 0.0137 27 Clay 18.40
28 100 0.0017 18
20 100 Grading Analysis
14 100 D100 10
10 100 D60 0.188
6.3 100 D30 0.0352
5 100 D10

3.35 100 Uniformity Coefficient
2 99 Curvature Coefficient

1.18 99
0.6 96 Particle density (assumed)

0.425 92 2.65 Mg/m3
0.3 82

0.212 66
0.15 49

Re-issue 1 - Site Name changed as per client request
0.063 36

16/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Dariusz Piotrowski Darren Berrill
PL Laboratory Manager 
Geotechnical Section

Geotechnical General 
Manager

SILT
Fine Medium Coarse

SAND
Fine Medium Coarse

GRAVEL
Fine Medium Coarse
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:

Dry Mass of sample [g]:

mm
mm
mm
mm

Remarks
Preparation and testing in accordance with BS1377 unless noted below

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution

Tested in Accordance with BS1377:Part 2:1990, clause 9.2

GHD Environment Ltd (GHD) 1200255
 Synergy House

 Unit 1
 Calverton Business Park

 Calverton
 Nottingham

NG14 6QL

17-69407

Not Given

28/11/2017

Charles Dexter                08/12/2017
Vanguard Not Given
Not Given

868086 Not Given
Yellow SAND B

BH18-C1-03 7.50
Not Given Not Given

Sieving Sedimentation 463

Particle Size 
mm

% Passing
Particle Size 

mm
% Passing

125 100 Sample Proportions %  dry mass
90 100 Very coarse 0.00
75 100 Gravel 6.20
63 100 Sand 88.90
50 100

37.5 100 Fines <0.063mm 4.90
28 100
20 100 Grading Analysis
14 98 D100 20
10 97 D60 0.332
6.3 96 D30 0.213
5 95 D10 0.109

3.35 95 Uniformity Coefficient 3
2 94 Curvature Coefficient 1.3

1.18 93
0.6 87

0.425 75
0.3 54

0.212 30
0.15 13

Re-issue 1 - Site Name changed as per client request
0.063 5

16/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Dariusz Piotrowski Darren Berrill
PL Laboratory Manager 
Geotechnical Section

Geotechnical General 
Manager
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:

Dry Mass of sample [g]:

mm
mm
mm
mm

Remarks
Preparation and testing in accordance with BS1377 unless noted below

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution

Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5

GHD Environment Ltd (GHD) 1200255
 Synergy House

 Unit 1
 Calverton Business Park

 Calverton
 Nottingham

NG14 6QL

17-69407

Not Given

28/11/2017

Charles Dexter                08/12/2017
Vanguard Not Given
Not Given

868087 Not Given
Mottled brown clayey SAND U

BH18-C1-03 9.00
Not Given Not Given

Sieving Sedimentation 561

Particle Size 
mm

% Passing
Particle Size 

mm
% Passing

125 100 0.0630 26 Sample Proportions %  dry mass
90 100 0.0540 24 Very coarse 0.00
75 100 0.0382 24 Gravel 0.30
63 100 0.0272 21 Sand 73.80
50 100 0.0192 21 Silt 7.10

37.5 100 0.0141 19 Clay 18.80
28 100 0.0017 19
20 100 Grading Analysis
14 100 D100 6.3
10 100 D60 0.211
6.3 100 D30 0.0789
5 100 D10

3.35 100 Uniformity Coefficient
2 100 Curvature Coefficient

1.18 100
0.6 99 Particle density (assumed)

0.425 97 2.65 Mg/m3
0.3 94

0.212 60
0.15 42

Re-issue 1 - Site Name changed as per client request
0.063 26

16/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Dariusz Piotrowski Darren Berrill
PL Laboratory Manager 
Geotechnical Section

Geotechnical General 
Manager

SILT
Fine Medium Coarse
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Fine Medium Coarse

GRAVEL
Fine Medium Coarse
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:

Dry Mass of sample [g]:

mm
mm
mm
mm

Remarks
Preparation and testing in accordance with BS1377 unless noted below

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution

Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5

GHD Environment Ltd (GHD) 1200255
 Synergy House

 Unit 1
 Calverton Business Park

 Calverton
 Nottingham

NG14 6QL

17-69407

Not Given

28/11/2017

Charles Dexter                08/12/2017
Vanguard Not Given
Not Given

868088 Not Given
Brownish grey slightly clayey sandy SILT B

BH18-C2-02 4.50
Not Given Not Given

Sieving Sedimentation 350

Particle Size 
mm

% Passing
Particle Size 

mm
% Passing

125 100 0.0636 79 Sample Proportions %  dry mass
90 100 0.0457 75 Very coarse 0.00
75 100 0.0336 65 Gravel 0.30
63 100 0.0250 50 Sand 20.40
50 100 0.0185 35 Silt 67.70

37.5 100 0.0138 29 Clay 11.60
28 100 0.0018 10
20 100 Grading Analysis
14 100 D100 10
10 100 D60 0.0306
6.3 100 D30 0.0143
5 100 D10

3.35 100 Uniformity Coefficient
2 100 Curvature Coefficient

1.18 100
0.6 99 Particle density (assumed)

0.425 99 2.65 Mg/m3
0.3 98

0.212 96
0.15 91

Re-issue 1 - Site Name changed as per client request
0.063 79

16/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Dariusz Piotrowski Darren Berrill
PL Laboratory Manager 
Geotechnical Section

Geotechnical General 
Manager

SILT
Fine Medium Coarse

SAND
Fine Medium Coarse

GRAVEL
Fine Medium Coarse
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:

Dry Mass of sample [g]:

mm
mm
mm
mm

Remarks
Preparation and testing in accordance with BS1377 unless noted below

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution

Tested in Accordance with BS1377:Part 2:1990, clause 9.2

GHD Environment Ltd (GHD) 1200255
 Synergy House

 Unit 1
 Calverton Business Park

 Calverton
 Nottingham

NG14 6QL

17-69407

Not Given

28/11/2017

Charles Dexter                08/12/2017
Vanguard Not Given
Not Given

868089 Not Given
Greyish brown slightly clayey sandy GRAVEL B

BH18-C3-02 4.00
Not Given Not Given

Sieving Sedimentation 4061

Particle Size 
mm

% Passing
Particle Size 

mm
% Passing

125 100 Sample Proportions %  dry mass
90 100 Very coarse 0.00
75 100 Gravel 61.50
63 100 Sand 29.30
50 100

37.5 100 Fines <0.063mm 9.20
28 98
20 76 Grading Analysis
14 69 D100 37.5
10 55 D60 11.3
6.3 47 D30 0.752
5 44 D10 0.0919

3.35 41 Uniformity Coefficient 120
2 39 Curvature Coefficient 0.55

1.18 35
0.6 27

0.425 20
0.3 15

0.212 13
0.15 11

Re-issue 1 - Site Name changed as per client request
0.063 9

16/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Dariusz Piotrowski Darren Berrill
PL Laboratory Manager 
Geotechnical Section

Geotechnical General 
Manager

SILT
Fine Medium Coarse

SAND
Fine Medium Coarse

GRAVEL
Fine Medium Coarse
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Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test Result
Laboratory Reference: Depth Top [m]:
Hole No.: Depth Base [m]:
Sample Reference: Sample Type:
Sample Description:
Test Number Rate of Strain %/min
Length mm Cell Pressure kPa
Diameter mm Axial Strain at failure %
Bulk Density Mg/m3 Deviator Stress,  ( σ1 - σ3 )f kPa
Moisture Content % Undrained Shear Strength, cu kPa  ½( σ1 - σ3 )f

Dry Density Mg/m3 Mode of Failure

Notes: Remarks:

Comments:

Approved: Signed:

Darren Berrill

Date Reported:
for and on behalf of i2 Analytical Ltd

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.

Re-issue 1 - Site Name changed as per client request

Dariusz Piotrowski
PL Laboratory Manager 
Geotechnical Section

Geotechnical General 
Manager

16/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis. 

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Position 
within 

sample

2.05 196
16 98

1.78 Compound

1 1.96
203.61 150
101.85 10.7

BH18-C1-04 Not Given
Not Given U
Yellowish brown sandy CLAY

Vanguard Not Given

Not Given

868084 7.50

Charles Dexter                11/12/2017

GHD Environment Ltd (GHD) 1200255
 Synergy House

 Unit 1
 Calverton Business Park

 Calverton
 Nottingham

NG14 6QL

17-69407

Not Given

28/11/2017

TEST CERTIFICATE i2 Analytical Ltd
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS 

Determination of Unconsolidated Undrained Triaxial Compression

Tested in Accordance with BS1377: Part 7: 1990, clause 8, single specimen
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Client: Client Reference:
Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

TEST RESULTS Laboratory Reference: Sample Reference:
Sample description: Sample Type:
Location: Depth Top [m]:
Supplier: Depth Base [m]:

Dry Mass of sample [g]:

mm
mm
mm
mm

Remarks
Preparation and testing in accordance with BS1377 unless noted below

Approved: Signed:

Date Reported:
for and on behalf of i2 Analytical Ltd

16/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Dariusz Piotrowski Mark Beastall
PL Laboratory Manager 
Geotechnical Section

Geotechnical Commercial 
Manager

0.212 11
0.15 9

Re-issue 1 - Site Name changed as per client request
0.063 7

0.6 19
0.425 17
0.3 14

2 25 Curvature Coefficient 6.9
1.18 23

5 30 D10 0.173
3.35 27 Uniformity Coefficient 130

10 39 D60 21.9
6.3 32 D30 5.13

20 51 Grading Analysis
14 46 D100 50

37.5 92 Fines <0.063mm 6.90
28 85

63 100 Sand 17.50
50 100

90 100 Very coarse 0.00
75 100 Gravel 75.50

Particle Size 
mm

% Passing
Particle Size 

mm
% Passing

125 100 Sample Proportions %  dry mass

18-C3-04 7.00
Not Given 7.40

Sieving Sedimentation 7690

Charles Dexter      13/12/2017
Vanguard Not Given
Not Given

869871 Not Given
Dark brown slightly clayey sandy GRAVEL B

TEST CERTIFICATE i2 Analytical Ltd 
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS Determination of Particle Size Distribution

Tested in Accordance with BS1377:Part 2:1990, clause 9.2

GHD Environment Ltd (GHD) 1200255
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL

17-69756

Not Given

28/11/2017

SILT
Fine Medium Coarse

SAND
Fine Medium Coarse

GRAVEL
Fine Medium Coarse

CLAY COBBLES BOULDERS
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Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test Result
Laboratory Reference: Depth Top [m]:
Hole No.: Depth Base [m]:
Sample Reference: Sample Type:
Sample Description:
Test Number Rate of Strain %/min
Length mm Cell Pressure kPa
Diameter mm Axial Strain at failure %
Bulk Density Mg/m3 Deviator Stress,  ( σ1 - σ3 )f kPa
Moisture Content % Undrained Shear Strength, cu kPa  ½( σ1 - σ3 )f

Dry Density Mg/m3 Mode of Failure

Notes: Remarks:

Comments:

Approved: Signed:

Mark Beastall

Date Reported:
for and on behalf of i2 Analytical Ltd

TEST CERTIFICATE i2 Analytical Ltd
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS 

Determination of Unconsolidated Undrained Triaxial Compression

Tested in Accordance with BS1377: Part 7: 1990, clause 8, single specimen

GHD Environment Ltd (GHD) 1200255
 Synergy House

 Unit 1
Calverton Business Park

 Calverton
 Nottingham

NG14 6QL

17-69756

Not Given

28/11/2017

Vanguard Not Given

Not Given

869870 4.50

Charles Dexter      13/12/2017

18-C3-03 4.95
Not Given U
Brownish grey clayey SAND

1 1.85
216.40 90
101.37 19.8

Position 
within 

sample

1.96 35
29 18

1.53 Plastic

PL Laboratory Manager 
Geotechnical Section

Geotechnical 
Commercial Manager

16/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis. 

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

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.

Re-issue 1 - Site Name changed as per client request

Dariusz Piotrowski
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Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test Result
Laboratory Reference: Depth Top [m]:
Hole No.: Depth Base [m]:
Sample Reference: Sample Type:
Sample Description:
Test Number Rate of Strain %/min
Length mm Cell Pressure kPa
Diameter mm Axial Strain at failure %
Bulk Density Mg/m3 Deviator Stress,  ( σ1 - σ3 )f kPa
Moisture Content % Undrained Shear Strength, cu kPa  ½( σ1 - σ3 )f

Dry Density Mg/m3 Mode of Failure

Notes: Remarks:

Comments:

Approved: Signed:

Mark Beastall

Date Reported:
for and on behalf of i2 Analytical Ltd

TEST CERTIFICATE i2 Analytical Ltd
7 Woodshots Meadow 
Croxley Green Business Park 
Watford Herts WD18 8YS 

Determination of Unconsolidated Undrained Triaxial Compression

Tested in Accordance with BS1377: Part 7: 1990, clause 8, single specimen

GHD Environment Ltd (GHD) 1200255
 Synergy House

 Unit 1
Calverton Business Park

 Calverton
 Nottingham

NG14 6QL

17-69756

Not Given

28/11/2017

Vanguard Not Given

Not Given

869872 9.00

Charles Dexter      13/12/2017

18-C3-04 9.45
Not Given U
Brown slightly sandy CLAY

1 1.90
210.18 180
103.34 16.9

Position 
within 

sample

2.21 186
15 93

1.92 Compound

PL Laboratory Manager 
Geotechnical Section

Geotechnical 
Commercial Manager

16/01/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis. 

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

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.

Re-issue 1 - Site Name changed as per client request

Dariusz Piotrowski
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Charles Dexter

t: 01923 225404
f: 01923 237404

e: charles.dexter@ghd.com e:

Project / Site name: Samples received on: 28/11/2017

Your job number: 12500255 Samples instructed on: 29/11/2017

Your order number: Analysis completed by: 08/12/2017

Report Issue Number: 2 Report issued on: 10/01/2018

Samples Analysed:

Signed:

Reporting Manager
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

reception@i2analytical.com

Jordan Hill

4 soil samples

Vanguard

GHD Environment Ltd (GHD)
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green
Business Park,
Watford, 
Herts, 
WD18 8YS

Replaces Analytical Report Number : 17-69203, issue no. 1

Analytical Report Number : 17-69203

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-69203-2 Vanguard 12500255

Page 1 of 4



Analytical Report Number: 17-69203

Project / Site name: Vanguard

Lab Sample Number 867007 867008 867009 867010
Sample Reference BH18-C1-04 BH18-C2-02 BH18-C2-02 BH18-C3-03
Sample Number None Supplied None Supplied None Supplied None Supplied
Depth (m) 9.00 1.50 6.00 9.00
Date Sampled 28/11/2017 28/11/2017 28/11/2017 28/11/2017
Time Taken None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)

U
n

its

L
im

it o
f 

d
e

te
c
tio

n

A
c
c
re

d
ita

tio
n

 

S
ta

tu
s

Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1 < 0.1
Moisture Content % N/A NONE 10 11 16 10
Total mass of sample received kg 0.001 NONE 0.70 0.71 0.74 0.65

General Inorganics

pH - Automated pH Units N/A MCERTS 6.9 7.6 7.7 7.7
Total Sulphate as SO4 % 0.005 MCERTS 0.020 0.020 0.061 0.066
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) g/l 0.00125 MCERTS 0.031 0.0090 0.18 0.30
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) mg/l 1.25 MCERTS 30.8 9.0 176 299
Total Sulphur % 0.005 MCERTS 0.008 0.009 0.334 1.33

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-69203-2 Vanguard 12500255

Page 2 of 4



Analytical Report Number : 17-69203

Project / Site name: Vanguard

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

867007 BH18-C1-04 None Supplied 9.00 Light brown clay and sand with gravel.
867008 BH18-C2-02 None Supplied 1.50 Light brown sandy clay.
867009 BH18-C2-02 None Supplied 6.00 Brown clay and sand.
867010 BH18-C3-03 None Supplied 9.00 Grey sand with gravel.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS 
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-69203-2 Vanguard 12500255

Page 3 of 4



Analytical Report Number : 17-69203

Project / Site name: Vanguard

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests

L019-UK/PL W NONE

pH in soil (automated) Determination of pH in soil by addition of water 
followed by automated electrometric 
measurement.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests

L099-PL D MCERTS

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

Sulphate, water soluble, in soil (16hr 
extraction)

Determination of water soluble sulphate by ICP-
OES. Results reported directly (leachate 
equivalent) and corrected for extraction ratio (soil 
equivalent).

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests, 
2:1 water:soil extraction, analysis by ICP-
OES.

L038-PL D MCERTS

Total Sulphate in soil as % Determination of total sulphate in soil by extraction 
with 10% HCl followed by ICP-OES.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests""

L038 D MCERTS

Total Sulphur in soil as % Determination of total sulphur in soil by extraction 
with aqua-regia, potassium bromide/bromate 
followed by ICP-OES.

In-house method based on BS1377 Part 3, 
1990, and MEWAM 2006  Methods for the 
Determination of Metals in Soil

L038 W MCERTS

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-69203-2 Vanguard 12500255

Page 4 of 4



Charles Dexter

t: 01923 225404
f: 01923 237404

e: charles.dexter@ghd.com e:

Project / Site name: Samples received on: 19/12/2017

Your job number: Samples instructed on: 19/12/2017

Your order number: Analysis completed by: 04/01/2018

Report Issue Number: 1 Report issued on: 04/01/2018

Samples Analysed:

Signed:

Reporting Manager
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

reception@i2analytical.com

Jordan Hill

6 soil samples

12500255

GHD Environment Ltd (GHD)
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green
Business Park,
Watford, 
Herts, 
WD18 8YS

Analytical Report Number : 17-71487

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-71487-1 12500255

Page 1 of 6



Analytical Report Number: 17-71487

Project / Site name: 12500255

Lab Sample Number 880883 880884 880885 880886 880887
Sample Reference BH18-C1-01 BH18-C2-04 BH18-C2-04 BH18-C1-02 BH18-C4-03
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 4.50-4.95 0.30 4.50-5.00 1.00 0.50
Date Sampled 23/11/2017 10/11/2017 10/11/2017 24/11/2017 07/11/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1 3.1 18
Moisture Content % N/A NONE 12 8.3 15 5.7 4.7
Total mass of sample received kg 0.001 NONE 0.64 0.76 0.75 0.42 0.93

General Inorganics

pH - Automated pH Units N/A MCERTS 8.6 8.3 8.8 8.4 8.3
Total Sulphate as SO4 % 0.005 MCERTS 0.014 0.022 0.032 0.017 0.055
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) g/l 0.00125 MCERTS 0.021 0.016 0.096 0.011 0.14
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) mg/l 1.25 MCERTS 20.8 16.4 96.2 10.9 144
Total Sulphur % 0.005 MCERTS 0.009 0.009 0.069 0.006 0.095

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-71487-1 12500255

Page 2 of 6



Analytical Report Number: 17-71487

Project / Site name: 12500255

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)
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Stone Content % 0.1 NONE

Moisture Content % N/A NONE

Total mass of sample received kg 0.001 NONE

General Inorganics

pH - Automated pH Units N/A MCERTS
Total Sulphate as SO4 % 0.005 MCERTS
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) g/l 0.00125 MCERTS
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) mg/l 1.25 MCERTS

Total Sulphur % 0.005 MCERTS

880888
BH18-C4-01

None Supplied
1.00

09/11/2017
None Supplied

< 0.1
13

0.63

8.1
0.031

0.021

20.7
0.011

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-71487-1 12500255

Page 3 of 6



Analytical Report Number : 17-71487

Project / Site name: 12500255

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

880883 BH18-C1-01 None Supplied 4.50-4.95 Light brown sand.
880884 BH18-C2-04 None Supplied 0.30 Brown sandy clay with gravel.
880885 BH18-C2-04 None Supplied 4.50-5.00 Grey sand.
880886 BH18-C1-02 None Supplied 1.00 Light brown sand with stones.
880887 BH18-C4-03 None Supplied 0.50 Grey sandy gravel with stones. **
880888 BH18-C4-01 None Supplied 1.00 Light brown clay and sand with gravel.

** Non MCERTS matrix.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS 
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-71487-1 12500255

Page 4 of 6



Analytical Report Number : 17-71487

Project / Site name: 12500255

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests

L019-UK/PL W NONE

pH in soil (automated) Determination of pH in soil by addition of water 
followed by automated electrometric 
measurement.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests

L099-PL D MCERTS

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

Sulphate, water soluble, in soil (16hr 
extraction)

Determination of water soluble sulphate by ICP-
OES. Results reported directly (leachate 
equivalent) and corrected for extraction ratio (soil 
equivalent).

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests, 
2:1 water:soil extraction, analysis by ICP-
OES.

L038-PL D MCERTS

Total Sulphate in soil as % Determination of total sulphate in soil by extraction 
with 10% HCl followed by ICP-OES.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests""

L038 D MCERTS

Total Sulphur in soil as % Determination of total sulphur in soil by extraction 
with aqua-regia, potassium bromide/bromate 
followed by ICP-OES.

In-house method based on BS1377 Part 3, 
1990, and MEWAM 2006  Methods for the 
Determination of Metals in Soil

L038 W MCERTS

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-71487-1 12500255

Page 5 of 6



Sample Deviation Report

Sample ID Other_ID Sample Type Job Sample Number Sample Deviation Code test_name test_ref Test Deviation code

BH18-C2-04  S 17-71487 880884 c  pH in soil (automated)  L099-PL  c  

BH18-C2-04  S 17-71487 880885 c  pH in soil (automated)  L099-PL  c  

BH18-C4-01  S 17-71487 880888 c  pH in soil (automated)  L099-PL  c  

BH18-C4-03  S 17-71487 880887 c  pH in soil (automated)  L099-PL  c  

Iss No:17-71487-1 12500255
Key: a - No sampling date b - Incorrect container

c - Holding time d - Headspace e - Temperature Page 6 of 6
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Charles Dexter

t: 01923 225404
f: 01923 237404

e: charles.dexter@ghd.com                            e:

Project / Site name: Samples received on: 10/11/2017

Your job number: 12500555 12500587 Samples instructed on: 10/11/2017

Your order number: Analysis completed by: 22/11/2017

Report Issue Number: 1 Report issued on: 22/11/2017

Samples Analysed:

Signed:

Reporting Manager
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

7 soil samples

Vanguard - EA

GHD Environment Ltd (GHD)
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green                               
Business Park,
Watford, 
Herts, 
WD18 8YS

Analytical Report Number : 17-67095

reception@i2analytical.com

Jordan Hill

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-67095-1 Vanguard - EA 12500555 12500587

Page 1 of 9



Analytical Report Number: 17-67095

Project / Site name: Vanguard - EA

Lab Sample Number 854633 854634 854635 854636 854637
Sample Reference 18-C4-04 18-C4-03 18-C3-04 18-C3-03 18-C3-01
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 1.50 1.50 1.00 0.70 0.30
Date Sampled 06/11/2017 07/11/2017 06/11/2017 07/11/2017 08/11/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Stone Content % 0.1 NONE < 0.1 30 < 0.1 < 0.1 < 0.1
Moisture Content % N/A NONE 22 9.2 4.5 13 13
Total mass of sample received kg 0.001 NONE 2.0 2.0 2.0 2.0 2.0

Asbestos in Soil Type N/A ISO 17025 Not-detected Not-detected Not-detected Not-detected Not-detected

General Inorganics

pH - Automated pH Units N/A MCERTS 7.8 8.1 8.1 7.7 7.6
Organic Matter % 0.1 MCERTS 3.7 0.7 0.4 2.2 1.6

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Acenaphthylene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Acenaphthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Fluorene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Phenanthrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(a)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Chrysene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(b)fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(k)fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(a)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(ghi)perylene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS < 0.80 < 0.80 < 0.80 < 0.80 < 0.80

Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS 13 8.0 4.8 12 9.2
Barium (aqua regia extractable) mg/kg 1 MCERTS 64 31 21 56 43
Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS 0.45 0.19 0.33 0.52 0.40
Boron (water soluble) mg/kg 0.2 MCERTS 1.2 0.3 0.8 1.8 1.2
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Chromium (aqua regia extractable) mg/kg 1 MCERTS 14 12 11 16 16
Copper (aqua regia extractable) mg/kg 1 MCERTS 9.7 8.6 7.1 12 11
Lead (aqua regia extractable) mg/kg 1 MCERTS 12 4.1 5.3 17 15
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS < 0.3 < 0.3 < 0.3 < 0.3 < 0.3
Nickel (aqua regia extractable) mg/kg 1 MCERTS 13 12 9.8 11 10
Selenium (aqua regia extractable) mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Vanadium (aqua regia extractable) mg/kg 1 MCERTS 25 12 17 22 22
Zinc (aqua regia extractable) mg/kg 1 MCERTS 22 9.4 20 29 33

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-67095-1 Vanguard - EA 12500555 12500587

Page 2 of 9



Analytical Report Number: 17-67095

Project / Site name: Vanguard - EA

Lab Sample Number 854633 854634 854635 854636 854637
Sample Reference 18-C4-04 18-C4-03 18-C3-04 18-C3-03 18-C3-01
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 1.50 1.50 1.00 0.70 0.30
Date Sampled 06/11/2017 07/11/2017 06/11/2017 07/11/2017 08/11/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Monoaromatics

Benzene ug/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Toluene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Ethylbenzene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
p & m-xylene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
o-xylene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
MTBE (Methyl Tertiary Butyl Ether) µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Petroleum Hydrocarbons

TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS < 2.0 < 2.0 < 2.0 < 2.0 < 2.0
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS < 8.0 < 8.0 < 8.0 < 8.0 < 8.0
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS < 8.0 < 8.0 < 8.0 < 8.0 < 8.0
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS < 10 < 10 < 10 < 10 < 10

TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS < 2.0 < 2.0 < 2.0 < 2.0 < 2.0
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS < 10 < 10 < 10 < 10 < 10

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-67095-1 Vanguard - EA 12500555 12500587

Page 3 of 9



Analytical Report Number: 17-67095

Project / Site name: Vanguard - EA

Lab Sample Number 854633 854634 854635 854636 854637
Sample Reference 18-C4-04 18-C4-03 18-C3-04 18-C3-03 18-C3-01
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 1.50 1.50 1.00 0.70 0.30
Date Sampled 06/11/2017 07/11/2017 06/11/2017 07/11/2017 08/11/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Environmental Forensics

Organochlorine Pesticides

Aldrin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Alpha-HCH (Alpha BHC) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Beta-HCH (Beta-BHC) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Chlordane (sum of cis & trans isomers) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Delta-HCH (Delta-BHC) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Dieldrin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Endosulphan A µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Endosulphan B µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Endrin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Gamma-HCH (Lindane) (Gamma-BHC) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
HCB (Hexachlorobenzene) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Heptachlor µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Heptachlor Epoxide µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Isodrin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
pp-Methoxychlor µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
o,p-DDE µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
o,p-DDT µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
o,p-TDE (o,p-DDD) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
p,p-DDE µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
p,p-DDT µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
p,p-TDE (p,p-DDD) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Trifluralin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10

Organophosphorous pesticides

Azinphos-methyl µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Chlorfenvinphos I (cis) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Chlorfenvinphos II (trans) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Chlorfenvinphos-methyl µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Diazinon µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Dichlorvos µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Dimethoate µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
E-mevinphos µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Z-mevinphos µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Fenitrothion µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Fenthion µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Malathion µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Parathion-ethyl µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Parathion-methyl µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Phorate µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-67095-1 Vanguard - EA 12500555 12500587

Page 4 of 9



Analytical Report Number: 17-67095

Project / Site name: Vanguard - EA

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)
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Stone Content % 0.1 NONE

Moisture Content % N/A NONE

Total mass of sample received kg 0.001 NONE

Asbestos in Soil Type N/A ISO 17025

General Inorganics

pH - Automated pH Units N/A MCERTS

Organic Matter % 0.1 MCERTS

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS

Acenaphthylene mg/kg 0.05 MCERTS

Acenaphthene mg/kg 0.05 MCERTS

Fluorene mg/kg 0.05 MCERTS

Phenanthrene mg/kg 0.05 MCERTS

Anthracene mg/kg 0.05 MCERTS

Fluoranthene mg/kg 0.05 MCERTS

Pyrene mg/kg 0.05 MCERTS

Benzo(a)anthracene mg/kg 0.05 MCERTS

Chrysene mg/kg 0.05 MCERTS

Benzo(b)fluoranthene mg/kg 0.05 MCERTS

Benzo(k)fluoranthene mg/kg 0.05 MCERTS

Benzo(a)pyrene mg/kg 0.05 MCERTS

Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS

Dibenz(a,h)anthracene mg/kg 0.05 MCERTS

Benzo(ghi)perylene mg/kg 0.05 MCERTS

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS

Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS

Barium (aqua regia extractable) mg/kg 1 MCERTS

Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS

Boron (water soluble) mg/kg 0.2 MCERTS

Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS

Chromium (aqua regia extractable) mg/kg 1 MCERTS

Copper (aqua regia extractable) mg/kg 1 MCERTS

Lead (aqua regia extractable) mg/kg 1 MCERTS

Mercury (aqua regia extractable) mg/kg 0.3 MCERTS

Nickel (aqua regia extractable) mg/kg 1 MCERTS

Selenium (aqua regia extractable) mg/kg 1 MCERTS

Vanadium (aqua regia extractable) mg/kg 1 MCERTS

Zinc (aqua regia extractable) mg/kg 1 MCERTS

854638 854639
18-C3-02 18-C4-02

None Supplied None Supplied
0.50 1.20

09/11/2017 08/11/2017
None Supplied None Supplied

< 0.1 45
15 8.0
2.0 2.0

Not-detected Not-detected

7.8 7.5
0.6 0.6

< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05

< 0.80 < 0.80

3.1 6.7
62 23

0.60 0.37
0.8 0.5

< 0.2 < 0.2
24 12
8.9 9.2
8.9 6.8

< 0.3 < 0.3
14 11

< 1.0 < 1.0
28 18
21 25

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-67095

Project / Site name: Vanguard - EA

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)
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Monoaromatics

Benzene ug/kg 1 MCERTS

Toluene µg/kg 1 MCERTS

Ethylbenzene µg/kg 1 MCERTS

p & m-xylene µg/kg 1 MCERTS

o-xylene µg/kg 1 MCERTS

MTBE (Methyl Tertiary Butyl Ether) µg/kg 1 MCERTS

Petroleum Hydrocarbons

TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS

TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS

TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS

TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS

TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS

TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS

TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS

TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.001 MCERTS

TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS

TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS

TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS

TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS

TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS

TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS

854638 854639
18-C3-02 18-C4-02

None Supplied None Supplied
0.50 1.20

09/11/2017 08/11/2017
None Supplied None Supplied

< 1.0 < 1.0
< 1.0 < 1.0
< 1.0 < 1.0
< 1.0 < 1.0
< 1.0 < 1.0
< 1.0 < 1.0

< 0.001 < 0.001
< 0.001 < 0.001
< 0.001 < 0.001
< 1.0 < 1.0
< 2.0 < 2.0
< 8.0 < 8.0
< 8.0 < 8.0
< 10 < 10

< 0.001 < 0.001
< 0.001 < 0.001
< 0.001 < 0.001
< 1.0 < 1.0
< 2.0 < 2.0
< 10 < 10
< 10 < 10
< 10 < 10

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-67095

Project / Site name: Vanguard - EA

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)
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Environmental Forensics

Organochlorine Pesticides

Aldrin µg/kg 10 NONE

Alpha-HCH (Alpha BHC) µg/kg 10 NONE

Beta-HCH (Beta-BHC) µg/kg 10 NONE

Chlordane (sum of cis & trans isomers) µg/kg 10 NONE

Delta-HCH (Delta-BHC) µg/kg 10 NONE

Dieldrin µg/kg 10 NONE

Endosulphan A µg/kg 10 NONE

Endosulphan B µg/kg 10 NONE

Endrin µg/kg 10 NONE

Gamma-HCH (Lindane) (Gamma-BHC) µg/kg 10 NONE

HCB (Hexachlorobenzene) µg/kg 10 NONE

Heptachlor µg/kg 10 NONE

Heptachlor Epoxide µg/kg 10 NONE

Isodrin µg/kg 10 NONE

pp-Methoxychlor µg/kg 10 NONE

o,p-DDE µg/kg 10 NONE

o,p-DDT µg/kg 10 NONE

o,p-TDE (o,p-DDD) µg/kg 10 NONE

p,p-DDE µg/kg 10 NONE

p,p-DDT µg/kg 10 NONE

p,p-TDE (p,p-DDD) µg/kg 10 NONE

Trifluralin µg/kg 10 NONE

Organophosphorous pesticides

Azinphos-methyl µg/kg 10 NONE

Chlorfenvinphos I (cis) µg/kg 10 NONE

Chlorfenvinphos II (trans) µg/kg 10 NONE

Chlorfenvinphos-methyl µg/kg 10 NONE

Diazinon µg/kg 10 NONE

Dichlorvos µg/kg 10 NONE

Dimethoate µg/kg 10 NONE

E-mevinphos µg/kg 10 NONE

Z-mevinphos µg/kg 10 NONE

Fenitrothion µg/kg 10 NONE

Fenthion µg/kg 10 NONE

Malathion µg/kg 10 NONE

Parathion-ethyl µg/kg 10 NONE

Parathion-methyl µg/kg 10 NONE

Phorate µg/kg 10 NONE

854638 854639
18-C3-02 18-C4-02

None Supplied None Supplied
0.50 1.20

09/11/2017 08/11/2017
None Supplied None Supplied

< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10

< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-67095-1 Vanguard - EA 12500555 12500587

Page 7 of 9



Analytical Report Number : 17-67095

Project / Site name: Vanguard - EA

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

854633 18-C4-04 None Supplied 1.50 Brown clay and sand with gravel.
854634 18-C4-03 None Supplied 1.50 Brown gravelly sand with stones.
854635 18-C3-04 None Supplied 1.00 Light brown sand.
854636 18-C3-03 None Supplied 0.70 Brown loam and clay with gravel and vegetation.
854637 18-C3-01 None Supplied 0.30 Brown loam and clay with gravel and vegetation.
854638 18-C3-02 None Supplied 0.50 Light grey clay and sand.
854639 18-C4-02 None Supplied 1.20 Light brown sandy clay with stones.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS 
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 17-67095

Project / Site name: Vanguard - EA

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Asbestos identification in soil Asbestos Identification with the use of polarised 
light microscopy in conjunction with disperion 
staining techniques.

In house method based on HSG 248 A001-PL D ISO 17025

Boron, water soluble, in soil Determination of water soluble boron in soil by hot 
water extract followed by ICP-OES.

In-house method based on Second Site 
Properties version 3

L038-PL D MCERTS

BTEX and MTBE in soil   
(Monoaromatics)

Determination of BTEX in soil by headspace GC-
MS.

In-house method based on USEPA8260 L073B-PL W MCERTS

Metals in soil by ICP-OES Determination of metals in soil by aqua-regia 
digestion followed by ICP-OES.

In-house method based on MEWAM 2006  
Methods for the Determination of Metals in 
Soil.

L038-PL D MCERTS

Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests

L019-UK/PL W NONE

Organic matter (Automated) in soil Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration 
with iron (II) sulphate.

BS1377 Part 3, 1990, Chemical and 
Electrochemical Tests""

L009-PL D MCERTS

pH in soil (automated) Determination of pH in soil by addition of water 
followed by automated electrometric 
measurement.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests

L099-PL D MCERTS

Speciated EPA-16 PAHs in soil Determination of PAH compounds in soil by 
extraction in dichloromethane and hexane followed 
by GC-MS with the use of surrogate and internal 
standards.

In-house method based on USEPA 8270 L064-PL D MCERTS

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

TO - Organochlorine pesticides in soil Determination of OCPs by extraction with hexane 
followed by GC-MS.

In-house method W NONE

TO - Organophosphorous pesticides 
in soil

Determination of OPPs by extraction with DCM 
followed by GC-MS.

In-house method W NONE

TPHCWG (Soil) Determination of hexane extractable hydrocarbons 
in soil by GC-MS/GC-FID.

In-house method L088/76-PL W MCERTS

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Charles Dexter

t: 01923 225404
f: 01923 237404

e: charles.dexter@ghd.com e:

Project / Site name: Samples received on: 23/11/2017

Your job number: 12500555 Samples instructed on: 23/11/2017

Your order number: Analysis completed by: 01/12/2017

Report Issue Number: 1 Report issued on: 01/12/2017

Samples Analysed:

Signed:

Reporting Manager
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

7 soil samples

Vanguard

GHD Environment Ltd (GHD)
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green
Business Park,
Watford, 
Herts, 
WD18 8YS

Analytical Report Number : 17-68615

reception@i2analytical.com

Jordan Hill

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-68615

Project / Site name: Vanguard

Lab Sample Number 863437 863438 863439 863440 863441
Sample Reference BH18-C2-04 BH18-C2-04 BH18-C2-02 BH18-C2-03 BH18-C1-03
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 0.50 1.20 1.50 1.50 0.30
Date Sampled 10/11/2017 15/11/2017 10/11/2017 10/11/2017 16/11/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Moisture Content % N/A NONE 6.8 12 17 9.5 16
Total mass of sample received kg 0.001 NONE 1.6 1.5 1.6 1.6 1.6

Asbestos in Soil Type N/A ISO 17025 Not-detected Not-detected Not-detected Not-detected Not-detected

General Inorganics

pH - Automated pH Units N/A MCERTS 6.7 7.2 7.4 8.3 7.9
Organic Matter % 0.1 MCERTS 0.8 0.4 0.5 0.6 1.5

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Acenaphthylene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Acenaphthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Fluorene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Phenanthrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(a)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Chrysene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(b)fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(k)fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(a)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(ghi)perylene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS < 0.80 < 0.80 < 0.80 < 0.80 < 0.80

Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS 4.4 4.3 11 15 5.7
Barium (aqua regia extractable) mg/kg 1 MCERTS 50 62 21 30 25
Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS 0.33 0.95 0.56 0.38 0.23
Boron (water soluble) mg/kg 0.2 MCERTS 0.9 0.6 0.6 1.2 1.1
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Chromium (aqua regia extractable) mg/kg 1 MCERTS 13 26 23 13 13
Copper (aqua regia extractable) mg/kg 1 MCERTS 5.5 16 11 6.8 8.7
Lead (aqua regia extractable) mg/kg 1 MCERTS 9.5 11 11 6.5 16
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS < 0.3 < 0.3 < 0.3 < 0.3 < 0.3
Nickel (aqua regia extractable) mg/kg 1 MCERTS 11 22 27 12 8.5
Selenium (aqua regia extractable) mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Vanadium (aqua regia extractable) mg/kg 1 MCERTS 18 35 37 16 19
Zinc (aqua regia extractable) mg/kg 1 MCERTS 20 42 45 22 29

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-68615

Project / Site name: Vanguard

Lab Sample Number 863437 863438 863439 863440 863441
Sample Reference BH18-C2-04 BH18-C2-04 BH18-C2-02 BH18-C2-03 BH18-C1-03
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 0.50 1.20 1.50 1.50 0.30
Date Sampled 10/11/2017 15/11/2017 10/11/2017 10/11/2017 16/11/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Monoaromatics

Benzene ug/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Toluene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Ethylbenzene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
p & m-xylene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
o-xylene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
MTBE (Methyl Tertiary Butyl Ether) µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Petroleum Hydrocarbons

TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS < 2.0 < 2.0 < 2.0 < 2.0 < 2.0
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS < 8.0 < 8.0 < 8.0 < 8.0 < 8.0
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS < 8.0 < 8.0 < 8.0 < 8.0 < 8.0
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS < 10 < 10 < 10 < 10 < 10

TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS < 2.0 < 2.0 < 2.0 < 2.0 < 2.0
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS < 10 < 10 < 10 < 10 < 10

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-68615

Project / Site name: Vanguard

Lab Sample Number 863437 863438 863439 863440 863441
Sample Reference BH18-C2-04 BH18-C2-04 BH18-C2-02 BH18-C2-03 BH18-C1-03
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 0.50 1.20 1.50 1.50 0.30
Date Sampled 10/11/2017 15/11/2017 10/11/2017 10/11/2017 16/11/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Environmental Forensics

Organochlorine Pesticides

Aldrin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Alpha-HCH (Alpha BHC) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Beta-HCH (Beta-BHC) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Chlordane (sum of cis & trans isomers) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Delta-HCH (Delta-BHC) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Dieldrin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Endosulphan A µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Endosulphan B µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Endrin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Gamma-HCH (Lindane) (Gamma-BHC) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
HCB (Hexachlorobenzene) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Heptachlor µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Heptachlor Epoxide µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Isodrin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
pp-Methoxychlor µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
o,p-DDE µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
o,p-DDT µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
o,p-TDE (o,p-DDD) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
p,p-DDE µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
p,p-DDT µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
p,p-TDE (p,p-DDD) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Trifluralin µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10

Organophosphorous pesticides

Azinphos-methyl µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Chlorfenvinphos I (cis) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Chlorfenvinphos II (trans) µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Chlorfenvinphos-methyl µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Diazinon µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Dichlorvos µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Dimethoate µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
E-mevinphos µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Z-mevinphos µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Fenitrothion µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Fenthion µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Malathion µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Parathion-ethyl µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Parathion-methyl µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10
Phorate µg/kg 10 NONE < 10 < 10 < 10 < 10 < 10

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-68615

Project / Site name: Vanguard

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)
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Stone Content % 0.1 NONE

Moisture Content % N/A NONE

Total mass of sample received kg 0.001 NONE

Asbestos in Soil Type N/A ISO 17025

General Inorganics

pH - Automated pH Units N/A MCERTS

Organic Matter % 0.1 MCERTS

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS

Acenaphthylene mg/kg 0.05 MCERTS

Acenaphthene mg/kg 0.05 MCERTS

Fluorene mg/kg 0.05 MCERTS

Phenanthrene mg/kg 0.05 MCERTS

Anthracene mg/kg 0.05 MCERTS

Fluoranthene mg/kg 0.05 MCERTS

Pyrene mg/kg 0.05 MCERTS

Benzo(a)anthracene mg/kg 0.05 MCERTS

Chrysene mg/kg 0.05 MCERTS

Benzo(b)fluoranthene mg/kg 0.05 MCERTS

Benzo(k)fluoranthene mg/kg 0.05 MCERTS

Benzo(a)pyrene mg/kg 0.05 MCERTS

Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS

Dibenz(a,h)anthracene mg/kg 0.05 MCERTS

Benzo(ghi)perylene mg/kg 0.05 MCERTS

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS

Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS

Barium (aqua regia extractable) mg/kg 1 MCERTS

Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS

Boron (water soluble) mg/kg 0.2 MCERTS

Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS

Chromium (aqua regia extractable) mg/kg 1 MCERTS

Copper (aqua regia extractable) mg/kg 1 MCERTS

Lead (aqua regia extractable) mg/kg 1 MCERTS

Mercury (aqua regia extractable) mg/kg 0.3 MCERTS

Nickel (aqua regia extractable) mg/kg 1 MCERTS

Selenium (aqua regia extractable) mg/kg 1 MCERTS

Vanadium (aqua regia extractable) mg/kg 1 MCERTS

Zinc (aqua regia extractable) mg/kg 1 MCERTS

863442 863443
BH18-C1-03 BH18-C4-01

None Supplied None Supplied
1.50 1.20

16/11/2017 09/11/2017
None Supplied None Supplied

< 0.1 < 0.1
3.9 12
1.5 1.4

Not-detected Not-detected

7.4 7.3
< 0.1 0.6

< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05
< 0.05 < 0.05

< 0.80 < 0.80

6.2 16
18 72

0.23 1.4
0.5 0.7

< 0.2 < 0.2
8.6 36
5.6 22
6.0 16

< 0.3 < 0.3
8.3 41

< 1.0 < 1.0
15 49
19 62

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-68615

Project / Site name: Vanguard

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)
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Monoaromatics

Benzene ug/kg 1 MCERTS

Toluene µg/kg 1 MCERTS

Ethylbenzene µg/kg 1 MCERTS

p & m-xylene µg/kg 1 MCERTS

o-xylene µg/kg 1 MCERTS

MTBE (Methyl Tertiary Butyl Ether) µg/kg 1 MCERTS

Petroleum Hydrocarbons

TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS

TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS

TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS

TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS

TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS

TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS

TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS

TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.001 MCERTS

TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS

TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS

TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS

TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS

TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS

TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS

863442 863443
BH18-C1-03 BH18-C4-01

None Supplied None Supplied
1.50 1.20

16/11/2017 09/11/2017
None Supplied None Supplied

< 1.0 < 1.0
< 1.0 < 1.0
< 1.0 < 1.0
< 1.0 < 1.0
< 1.0 < 1.0
< 1.0 < 1.0

< 0.001 < 0.001
< 0.001 < 0.001
< 0.001 < 0.001
< 1.0 < 1.0
< 2.0 3.6
< 8.0 < 8.0
< 8.0 21
< 10 32

< 0.001 < 0.001
< 0.001 < 0.001
< 0.001 < 0.001
< 1.0 < 1.0
< 2.0 < 2.0
< 10 < 10
< 10 < 10
< 10 < 10

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-68615-1 Vanguard 12500555
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Analytical Report Number: 17-68615

Project / Site name: Vanguard

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)
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Environmental Forensics

Organochlorine Pesticides

Aldrin µg/kg 10 NONE

Alpha-HCH (Alpha BHC) µg/kg 10 NONE

Beta-HCH (Beta-BHC) µg/kg 10 NONE

Chlordane (sum of cis & trans isomers) µg/kg 10 NONE

Delta-HCH (Delta-BHC) µg/kg 10 NONE

Dieldrin µg/kg 10 NONE

Endosulphan A µg/kg 10 NONE

Endosulphan B µg/kg 10 NONE

Endrin µg/kg 10 NONE

Gamma-HCH (Lindane) (Gamma-BHC) µg/kg 10 NONE

HCB (Hexachlorobenzene) µg/kg 10 NONE

Heptachlor µg/kg 10 NONE

Heptachlor Epoxide µg/kg 10 NONE

Isodrin µg/kg 10 NONE

pp-Methoxychlor µg/kg 10 NONE

o,p-DDE µg/kg 10 NONE

o,p-DDT µg/kg 10 NONE

o,p-TDE (o,p-DDD) µg/kg 10 NONE

p,p-DDE µg/kg 10 NONE

p,p-DDT µg/kg 10 NONE

p,p-TDE (p,p-DDD) µg/kg 10 NONE

Trifluralin µg/kg 10 NONE

Organophosphorous pesticides

Azinphos-methyl µg/kg 10 NONE

Chlorfenvinphos I (cis) µg/kg 10 NONE

Chlorfenvinphos II (trans) µg/kg 10 NONE

Chlorfenvinphos-methyl µg/kg 10 NONE

Diazinon µg/kg 10 NONE

Dichlorvos µg/kg 10 NONE

Dimethoate µg/kg 10 NONE

E-mevinphos µg/kg 10 NONE

Z-mevinphos µg/kg 10 NONE

Fenitrothion µg/kg 10 NONE

Fenthion µg/kg 10 NONE

Malathion µg/kg 10 NONE

Parathion-ethyl µg/kg 10 NONE

Parathion-methyl µg/kg 10 NONE

Phorate µg/kg 10 NONE

863442 863443
BH18-C1-03 BH18-C4-01

None Supplied None Supplied
1.50 1.20

16/11/2017 09/11/2017
None Supplied None Supplied

< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10

< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10
< 10 < 10

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 17-68615

Project / Site name: Vanguard

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

863437 BH18-C2-04 None Supplied 0.50 Brown sand with gravel.
863438 BH18-C2-04 None Supplied 1.20 Light brown clay and sand.
863439 BH18-C2-02 None Supplied 1.50 Brown sandy clay with gravel.
863440 BH18-C2-03 None Supplied 1.50 Grey sand with gravel.
863441 BH18-C1-03 None Supplied 0.30 Brown clay and sand with gravel and vegetation.
863442 BH18-C1-03 None Supplied 1.50 Light brown sand.
863443 BH18-C4-01 None Supplied 1.20 Light brown clay and sand with gravel.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS 
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-68615-1 Vanguard 12500555
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Analytical Report Number : 17-68615

Project / Site name: Vanguard

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Asbestos identification in soil Asbestos Identification with the use of polarised 
light microscopy in conjunction with disperion 
staining techniques.

In house method based on HSG 248 A001-PL D ISO 17025

Boron, water soluble, in soil Determination of water soluble boron in soil by hot 
water extract followed by ICP-OES.

In-house method based on Second Site 
Properties version 3

L038-PL D MCERTS

BTEX and MTBE in soil   
(Monoaromatics)

Determination of BTEX in soil by headspace GC-
MS.

In-house method based on USEPA8260 L073B-PL W MCERTS

Metals in soil by ICP-OES Determination of metals in soil by aqua-regia 
digestion followed by ICP-OES.

In-house method based on MEWAM 2006  
Methods for the Determination of Metals in 
Soil.

L038-PL D MCERTS

Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests

L019-UK/PL W NONE

Organic matter (Automated) in soil Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration 
with iron (II) sulphate.

BS1377 Part 3, 1990, Chemical and 
Electrochemical Tests""

L009-PL D MCERTS

pH in soil (automated) Determination of pH in soil by addition of water 
followed by automated electrometric 
measurement.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests

L099-PL D MCERTS

Speciated EPA-16 PAHs in soil Determination of PAH compounds in soil by 
extraction in dichloromethane and hexane followed 
by GC-MS with the use of surrogate and internal 
standards.

In-house method based on USEPA 8270 L064-PL D MCERTS

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

TO - Organochlorine pesticides in soil Determination of OCPs by extraction with hexane 
followed by GC-MS.

In-house method W NONE

TO - Organophosphorous pesticides 
in soil

Determination of OPPs by extraction with DCM 
followed by GC-MS.

In-house method W NONE

TPHCWG (Soil) Determination of hexane extractable hydrocarbons 
in soil by GC-MS/GC-FID.

In-house method L088/76-PL W MCERTS

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-68615-1 Vanguard 12500555
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Sample Deviation Report

Sample ID Other_ID Sample Type Job Sample Number Sample Deviation Code test_name test_ref Test Deviation code

BH18-C4-01                               S 17-68615 863443 c     BTEX and MTBE in soil   (Monoaromatics)           L073B-PL  c     

Iss No:17-68615-1 Vanguard 12500555
Key: a - No sampling date b - Incorrect container

c - Holding time d - Headspace e - Temperature Page 10 of 10



Charles Dexter

t: 01923 225404
f: 01923 237404

e: charles.dexter@ghd.com e:

Project / Site name: Samples received on: 28/11/2017

Your job number: 12500255 Samples instructed on: 28/11/2017

Your order number: Analysis completed by: 06/12/2017

Report Issue Number: 2 Report issued on: 11/01/2018

Samples Analysed:

Signed:

Reporting Manager
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

reception@i2analytical.com

Jordan Hill

2 soil samples

Vanguard

GHD Environment Ltd (GHD)
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green
Business Park,
Watford, 
Herts, 
WD18 8YS

Replaces Analytical Report Number : 17-69066, issue no. 1

Analytical Report Number : 17-69066

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-69066-2 Vanguard 12500255
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Analytical Report Number: 17-69066

Project / Site name: Vanguard

Lab Sample Number 866064 866065
Sample Reference 18-C1-01 18-C1-01
Sample Number None Supplied None Supplied
Depth (m) 0.50 1.20
Date Sampled 23/11/2017 23/11/2017
Time Taken None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Stone Content % 0.1 NONE < 0.1 < 0.1
Moisture Content % N/A NONE 15 15
Total mass of sample received kg 0.001 NONE 1.5 1.5

Asbestos in Soil Type N/A ISO 17025 Not-detected Not-detected

General Inorganics

pH - Automated pH Units N/A MCERTS 7.6 7.5
Organic Matter % 0.1 MCERTS 0.8 0.5

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS < 0.05 < 0.05
Acenaphthylene mg/kg 0.05 MCERTS < 0.05 < 0.05
Acenaphthene mg/kg 0.05 MCERTS < 0.05 < 0.05
Fluorene mg/kg 0.05 MCERTS < 0.05 < 0.05
Phenanthrene mg/kg 0.05 MCERTS < 0.05 < 0.05
Anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05
Fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05
Pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05
Benzo(a)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05
Chrysene mg/kg 0.05 MCERTS < 0.05 < 0.05
Benzo(b)fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05
Benzo(k)fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05
Benzo(a)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05
Benzo(ghi)perylene mg/kg 0.05 MCERTS < 0.05 < 0.05

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS < 0.80 < 0.80

Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS 8.7 5.7
Boron (water soluble) mg/kg 0.2 MCERTS 1.5 0.6
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS < 0.2 < 0.2
Chromium (aqua regia extractable) mg/kg 1 MCERTS 24 11
Copper (aqua regia extractable) mg/kg 1 MCERTS 9.4 5.6
Lead (aqua regia extractable) mg/kg 1 MCERTS 14 10
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS < 0.3 < 0.3
Nickel (aqua regia extractable) mg/kg 1 MCERTS 16 7.3
Selenium (aqua regia extractable) mg/kg 1 MCERTS < 1.0 < 1.0
Zinc (aqua regia extractable) mg/kg 1 MCERTS 34 17

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-69066

Project / Site name: Vanguard

Lab Sample Number 866064 866065
Sample Reference 18-C1-01 18-C1-01
Sample Number None Supplied None Supplied
Depth (m) 0.50 1.20
Date Sampled 23/11/2017 23/11/2017
Time Taken None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Monoaromatics

Benzene ug/kg 1 MCERTS < 1.0 < 1.0
Toluene µg/kg 1 MCERTS < 1.0 < 1.0
Ethylbenzene µg/kg 1 MCERTS < 1.0 < 1.0
p & m-xylene µg/kg 1 MCERTS < 1.0 < 1.0
o-xylene µg/kg 1 MCERTS < 1.0 < 1.0
MTBE (Methyl Tertiary Butyl Ether) µg/kg 1 MCERTS < 1.0 < 1.0

Petroleum Hydrocarbons

TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS < 0.001 < 0.001
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS < 0.001 < 0.001
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS < 0.001 < 0.001
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS < 1.0 < 1.0
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS < 2.0 < 2.0
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS < 8.0 < 8.0
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS < 8.0 < 8.0
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS < 10 < 10

TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.001 MCERTS < 0.001 < 0.001
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS < 0.001 < 0.001
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS < 0.001 < 0.001
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS < 1.0 < 1.0
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS < 2.0 < 2.0
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS < 10 < 10
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS < 10 < 10
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS < 10 < 10

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-69066

Project / Site name: Vanguard

Lab Sample Number 866064 866065
Sample Reference 18-C1-01 18-C1-01
Sample Number None Supplied None Supplied
Depth (m) 0.50 1.20
Date Sampled 23/11/2017 23/11/2017
Time Taken None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Environmental Forensics

Organochlorine Pesticides

Aldrin µg/kg 10 NONE < 10 < 10
Alpha-HCH (Alpha BHC) µg/kg 10 NONE < 10 < 10
Beta-HCH (Beta-BHC) µg/kg 10 NONE < 10 < 10
Chlordane (sum of cis & trans isomers) µg/kg 10 NONE < 10 < 10
Delta-HCH (Delta-BHC) µg/kg 10 NONE < 10 < 10
Dieldrin µg/kg 10 NONE < 10 < 10
Endosulphan A µg/kg 10 NONE < 10 < 10
Endosulphan B µg/kg 10 NONE < 10 < 10
Endrin µg/kg 10 NONE < 10 < 10
Gamma-HCH (Lindane) (Gamma-BHC) µg/kg 10 NONE < 10 < 10
HCB (Hexachlorobenzene) µg/kg 10 NONE < 10 < 10
Heptachlor µg/kg 10 NONE < 10 < 10
Heptachlor Epoxide µg/kg 10 NONE < 10 < 10
Isodrin µg/kg 10 NONE < 10 < 10
pp-Methoxychlor µg/kg 10 NONE < 10 < 10
o,p-DDE µg/kg 10 NONE < 10 < 10
o,p-DDT µg/kg 10 NONE < 10 < 10
o,p-TDE (o,p-DDD) µg/kg 10 NONE < 10 < 10
p,p-DDE µg/kg 10 NONE < 10 < 10
p,p-DDT µg/kg 10 NONE < 10 < 10
p,p-TDE (p,p-DDD) µg/kg 10 NONE < 10 < 10
Trifluralin µg/kg 10 NONE < 10 < 10

Organophosphorous pesticides

Azinphos-methyl µg/kg 10 NONE < 10 < 10
Chlorfenvinphos I (cis) µg/kg 10 NONE < 10 < 10
Chlorfenvinphos II (trans) µg/kg 10 NONE < 10 < 10
Chlorfenvinphos-methyl µg/kg 10 NONE < 10 < 10
Diazinon µg/kg 10 NONE < 10 < 10
Dichlorvos µg/kg 10 NONE < 10 < 10
Dimethoate µg/kg 10 NONE < 10 < 10
E-mevinphos µg/kg 10 NONE < 10 < 10
Z-mevinphos µg/kg 10 NONE < 10 < 10
Fenitrothion µg/kg 10 NONE < 10 < 10
Fenthion µg/kg 10 NONE < 10 < 10
Malathion µg/kg 10 NONE < 10 < 10
Parathion-ethyl µg/kg 10 NONE < 10 < 10
Parathion-methyl µg/kg 10 NONE < 10 < 10
Phorate µg/kg 10 NONE < 10 < 10

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 17-69066

Project / Site name: Vanguard

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

866064 18-C1-01 None Supplied 0.50 Light brown loam and clay.
866065 18-C1-01 None Supplied 1.20 Light brown sandy clay.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS 
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 17-69066

Project / Site name: Vanguard

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Asbestos identification in soil Asbestos Identification with the use of polarised 
light microscopy in conjunction with disperion 
staining techniques.

In house method based on HSG 248 A001-PL D ISO 17025

Boron, water soluble, in soil Determination of water soluble boron in soil by hot 
water extract followed by ICP-OES.

In-house method based on Second Site 
Properties version 3

L038-PL D MCERTS

BTEX and MTBE in soil   
(Monoaromatics)

Determination of BTEX in soil by headspace GC-
MS.

In-house method based on USEPA8260 L073B-PL W MCERTS

Metals in soil by ICP-OES Determination of metals in soil by aqua-regia 
digestion followed by ICP-OES.

In-house method based on MEWAM 2006  
Methods for the Determination of Metals in 
Soil.

L038-PL D MCERTS

Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests

L019-UK/PL W NONE

Organic matter (Automated) in soil Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration 
with iron (II) sulphate.

BS1377 Part 3, 1990, Chemical and 
Electrochemical Tests""

L009-PL D MCERTS

pH in soil (automated) Determination of pH in soil by addition of water 
followed by automated electrometric 
measurement.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests

L099-PL D MCERTS

Speciated EPA-16 PAHs in soil Determination of PAH compounds in soil by 
extraction in dichloromethane and hexane followed 
by GC-MS with the use of surrogate and internal 
standards.

In-house method based on USEPA 8270 L064-PL D MCERTS

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

TO - Organochlorine pesticides in soil Determination of OCPs by extraction with hexane 
followed by GC-MS.

In-house method W NONE

TO - Organophosphorous pesticides 
in soil

Determination of OPPs by extraction with DCM 
followed by GC-MS.

In-house method W NONE

TPHCWG (Soil) Determination of hexane extractable hydrocarbons 
in soil by GC-MS/GC-FID.

In-house method L088/76-PL W MCERTS

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-69066-2 Vanguard 12500255
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Charles Dexter

t: 01923 225404
f: 01923 237404

e: charles.dexter@ghd.com e:

Project / Site name: Samples received on: 22/12/2017

Your job number: 012500255 Samples instructed on: 22/12/2017

Your order number: Analysis completed by: 09/01/2018

Report Issue Number: 2 Report issued on: 09/01/2018

Samples Analysed:

Signed:

Reporting Manager
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

reception@i2analytical.com

Jordan Hill

5 water samples

Norfolk Vanguard

GHD Environment Ltd (GHD)
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green
Business Park,
Watford, 
Herts, 
WD18 8YS

Replaces Analytical Report Number : 17-71533, issue no. 1

Analytical Report Number : 17-71533

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-71533-2 Norfolk Vanguard 012500255

Page 1 of 5



Analytical Report Number: 17-71533

Project / Site name: Norfolk Vanguard

Lab Sample Number 881282 881283 881284 881285 881286
Sample Reference 18-C2-03 18-C3-01 18-C3-03 18-C4-01 18-C4-03
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) None Supplied None Supplied None Supplied None Supplied None Supplied
Date Sampled 20/12/2017 20/12/2017 20/12/2017 21/12/2017 21/12/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Water Analysis)
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General Inorganics

pH pH Units N/A ISO 17025 7.4 7.4 7.2 7.2 7.4
Sulphate as SO4 µg/l 45 ISO 17025 256000 70100 99900 27400 21200
Sulphate as SO4 mg/l 0.045 ISO 17025 256 70.1 99.9 27.4 21.2

Speciated PAHs

Naphthalene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Acenaphthylene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Acenaphthene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Fluorene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Phenanthrene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Anthracene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Fluoranthene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Pyrene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Benzo(a)anthracene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Chrysene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Benzo(b)fluoranthene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Benzo(k)fluoranthene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Benzo(a)pyrene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Indeno(1,2,3-cd)pyrene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Dibenz(a,h)anthracene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Benzo(ghi)perylene µg/l 0.01 ISO 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

Total PAH

Total EPA-16 PAHs µg/l 0.16 ISO 17025 < 0.16 < 0.16 < 0.16 < 0.16 < 0.16

Heavy Metals / Metalloids

Arsenic (dissolved) µg/l 0.15 ISO 17025 7.19 2.11 1.64 2.81 1.36
Barium (dissolved) µg/l 0.06 ISO 17025 61 43 53 33 120
Beryllium (dissolved) µg/l 0.1 ISO 17025 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Boron  (dissolved) µg/l 10 ISO 17025 150 14 43 < 10 15
Cadmium  (dissolved) µg/l 0.02 ISO 17025 0.04 0.13 0.05 < 0.02 < 0.02
Chromium  (dissolved) µg/l 0.2 ISO 17025 0.8 0.3 < 0.2 < 0.2 0.3
Copper (dissolved) µg/l 0.5 ISO 17025 24 1.8 2.0 1.1 20
Lead (dissolved) µg/l 0.2 ISO 17025 2.8 0.6 < 0.2 < 0.2 1.7
Mercury (dissolved) µg/l 0.05 ISO 17025 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Nickel (dissolved) µg/l 0.5 ISO 17025 11 4.0 1.2 7.5 1.8
Selenium (dissolved) µg/l 0.6 ISO 17025 1.4 2.0 1.6 1.2 0.9
Vanadium (dissolved) µg/l 0.2 ISO 17025 1.1 1.0 0.3 0.2 < 0.2
Zinc (dissolved) µg/l 0.5 ISO 17025 8.0 26 33 47 170

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-71533-2 Norfolk Vanguard 012500255
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Analytical Report Number: 17-71533

Project / Site name: Norfolk Vanguard

Lab Sample Number 881282 881283 881284 881285 881286
Sample Reference 18-C2-03 18-C3-01 18-C3-03 18-C4-01 18-C4-03
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) None Supplied None Supplied None Supplied None Supplied None Supplied
Date Sampled 20/12/2017 20/12/2017 20/12/2017 21/12/2017 21/12/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Water Analysis)
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Monoaromatics

Benzene µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Toluene µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Ethylbenzene µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
p & m-xylene µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
o-xylene µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
MTBE (Methyl Tertiary Butyl Ether) µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Petroleum Hydrocarbons

TPH-CWG - Aliphatic >C5 - C6 µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aliphatic >C6 - C8 µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aliphatic >C8 - C10 µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aliphatic >C10 - C12 µg/l 10 NONE < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aliphatic >C12 - C16 µg/l 10 NONE < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aliphatic >C16 - C21 µg/l 10 NONE < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aliphatic >C21 - C35 µg/l 10 NONE < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aliphatic (C5 - C35) µg/l 10 NONE < 10 < 10 < 10 < 10 < 10

TPH-CWG - Aromatic >C5 - C7 µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aromatic >C7 - C8 µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aromatic >C8 - C10 µg/l 1 ISO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aromatic >C10 - C12 µg/l 10 NONE < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aromatic >C12 - C16 µg/l 10 NONE < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aromatic >C16 - C21 µg/l 10 NONE < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aromatic >C21 - C35 µg/l 10 NONE < 10 < 10 < 10 < 10 < 10
TPH-CWG - Aromatic (C5 - C35) µg/l 10 NONE < 10 < 10 < 10 < 10 < 10

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-71533-2 Norfolk Vanguard 012500255
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Analytical Report Number: 17-71533

Project / Site name: Norfolk Vanguard

Lab Sample Number 881282 881283 881284 881285 881286
Sample Reference 18-C2-03 18-C3-01 18-C3-03 18-C4-01 18-C4-03
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) None Supplied None Supplied None Supplied None Supplied None Supplied
Date Sampled 20/12/2017 20/12/2017 20/12/2017 21/12/2017 21/12/2017
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Water Analysis)
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Environmental Forensics

Organochlorine Pesticides

Aldrin µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
alpha-HCH (alpha-BHC) µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
beta-HCH (beta-BHC) µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Chlordane µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
delta-HCH (delta-BHC) µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Dieldrin µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Endosulphan A µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Endosulphan B µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Endrin µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
gamma-HCH (gamma-BHC) µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
HCB (Hexachlorobenzene) µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Heptachlor µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Heptachlor Epoxide µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Isodrin µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Methoxychlor µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
o,p-DDE µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
o,p-DDT µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
o,p-TDE (o,p-DDD) µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
p,p-DDE µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
p,p-DDT µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
p,p-TDE (o,p-DDD) µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Trifluralin µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

Organophosphorous pesticides

Azinphos-methyl µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Chlorfenvinphos I µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Chlorfenvinphos II µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Chlorpyriphos-methyl µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Diazinon µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Dichlorvos µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Dimethoate µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
E-mevinphos µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Endrin µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Fenitrothion µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Fenthion µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Malathion µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Parathion-ethyl µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Parathion-methyl µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Phorate µg/l 0.01 NONE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

U/S = Unsuitable Sample     I/S =  Insufficient Sample

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-71533-2 Norfolk Vanguard 012500255

Page 4 of 5



Analytical Report Number : 17-71533

Project / Site name: Norfolk Vanguard

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Boron in water Determination of boron in water by acidification 
followed by ICP-OES.  Accredited matrices: SW PW 
GW

In-house method based on MEWAM L039-PL W ISO 17025

BTEX and MTBE in water   
(Monoaromatics)

Determination of BTEX and MTBE in water by 
headspace GC-MS.  Accredited matrices: SW PW 
GW

In-house method based on USEPA8260 L073B-PL W ISO 17025

Metals in water by ICP-MS (dissolved) Determination of metals in water by acidification 
followed by ICP-MS. Accredited Matrices: SW, GW, 
PW except B=SW,GW, Hg=SW,PW, Al=SW,PW.

In-house method based on USEPA Method 
6020 & 200.8 "for the determination of 
trace elements in water by ICP-MS.

L012-PL W ISO 17025

pH at 20oC in water (automated) Determination of pH in water by electrometric 
measurement.   Accredited matrices: SW PW GW

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests

L099-PL W ISO 17025

Speciated EPA-16 PAHs in water Determination of PAH compounds in water by 
extraction in dichloromethane followed by GC-MS 
with the use of surrogate and internal standards. 
Accredited matrices: SW PW GW

In-house method based on USEPA 8270 L102B-PL W ISO 17025

Sulphate in water Determination of sulphate in water by acidification 
followed by ICP-OES.   Accredited matrices: SW 
PW GW, PrW.

In-house method based on MEWAM 2006  
Methods for the Determination of Metals in 
Soil.

L039-PL W ISO 17025

TO - OCP in water Determination of OCPs by extraction with hexane 
followed by GC-MS.

In-house method W NONE

TO - OPP in water Determination of OPPs by extraction with DCM 
followed by GC-MS.

In-house method W NONE

TPHCWG (Waters) Determination of dichloromethane extractable 
hydrocarbons in water by GC-MS, speciation by 
interpretation.

In-house method L070-PL W NONE

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-71533-2 Norfolk Vanguard 012500255
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Charles Dexter

t: 01923 225404
f: 01923 237404

e: charles.dexter@ghd.com e:

Project / Site name: Samples received on: 10/11/2017

Your job number: 12500555 12500587 Samples instructed on: 10/11/2017

Your order number: Analysis completed by: 21/11/2017

Report Issue Number: 1 Report issued on: 21/11/2017

Samples Analysed:

Signed:

Reporting Manager
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

reception@i2analytical.com

Jordan Hill

1 WAC 10:1 Sample

Vanguard - EA

GHD Environment Ltd (GHD)
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green
Business Park,
Watford, 
Herts, 
WD18 8YS

Analytical Report Number : 17-67099

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-67099-1 Vanguard - EA 12500555 12500587

Page 1 of 5



i2 Analytical   Telephone: 01923 225404
7 Woodshots Meadow             Fax: 01923 237404
Croxley Green Business Park                email:reception@i2analytical.com
Watford, WD18 8YS

Report No: 

Client:

Location

Sampling Date

Sample ID

Depth (m)

Solid Waste Analysis

TOC (%)** < 0.1 3% 5% 6%

Loss on Ignition (%) ** 0.6 -- -- 10%

BTEX (µg/kg) ** < 10 6000 -- --
Sum of PCBs (mg/kg) ** < 0.007 1 -- --

Mineral Oil (mg/kg) < 10 500 -- --

Total PAH (WAC-17) (mg/kg)   < 0.9 100 -- --

pH (units)** 7.6 -- >6 --

Acid Neutralisation Capacity (mol / kg) 4.1 -- To be evaluated To be evaluated

Arsenic * 0.0025 0.0177 0.5 2 25

Barium * 0.0100 0.0699 20 100 300

Cadmium * < 0.0001 < 0.0008 0.04 1 5

Chromium * 0.0023 0.016 0.5 10 70

Copper * 0.0022 0.016 2 50 100

Mercury * < 0.0005 < 0.0050 0.01 0.2 2

Molybdenum * 0.0006 0.0042 0.5 10 30

Nickel * 0.0026 0.019 0.4 10 40

Lead * 0.0018 0.013 0.5 10 50

Antimony * < 0.0017 < 0.017 0.06 0.7 5

Selenium * < 0.0040 < 0.040 0.1 0.5 7

Zinc * 0.0090 0.063 4 50 200

Chloride * 1.2 8.1 800 4000 25000

Fluoride 0.17 1.2 10 150 500

Sulphate * 1.8 13 1000 20000 50000

TDS 30 210 4000 60000 100000

Phenol Index (Monohydric Phenols) * < 0.010 < 0.10 1 - -

Leach Test Information

Stone Content (%) < 0.1

Sample Mass (kg) 2.0

Dry Matter (%) 96

Moisture (%) 3.7

mg/kg

using BS EN 12457-2 at L/S 10 l/kg (mg/kg)

Waste Acceptance Criteria Analytical Results

Landfill Waste Acceptance Criteria

Vanguard - EA

Limits854653 / 854654

17-67099

GHD

1.50

10:1 10:01

Lab Reference (Sample Number)

mg/l

Eluate Analysis 

(BS EN 12457 - 2 preparation utilising end over end leaching 
procedure)

Stable Non-
reactive

HAZARDOUS
waste in non-

hazardous
Landfill

Limit values for compliance leaching test

Inert Waste
Landfill

Hazardous
Waste Landfill

08/11/2017

18-C3-01

Stated limits are for guidance only and i2 cannot be held responsible for any discrepancies with current legislation

*=  UKAS accredited (liquid eluate analysis only)

** = MCERTS accredited

800 100031.3 500

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as 
amended) and EA Guidance WM3.

This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may be 
hazardous or non-hazardous.

DOC 4.47

Results are expressed on a dry weight basis, after correction for moisture content where applicable.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-67099-1 Vanguard - EA 12500555 12500587
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Analytical Report Number : 17-67099

Project / Site name: Vanguard - EA

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

854653 18-C3-01 None Supplied 1.50 Light brown sand.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation. The 
laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-67099-1 Vanguard - EA 12500555 12500587

Page 3 of 5



Analytical Report Number : 17-67099

Project / Site name: Vanguard - EA

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Acid neutralisation capacity of soil Determination of acid neutralisation capacity by 
addition of acid or alkali followed by electronic 
probe.

In-house method based on Guidance an 
Sampling and Testing of Wastes to Meet 
Landfill Waste Acceptance""

L046-UK W NONE

BS EN 12457-2 (10:1) Leachate Prep 10:1 (as recieved, moisture adjusted) end over end 
extraction with water for 24 hours. Eluate filtered 
prior to analysis.

In-house method based on BSEN12457-2. L043-PL W NONE

BTEX in soil   (Monoaromatics) Determination of BTEX in soil by headspace GC-MS. In-house method based on USEPA8260 L073B-PL W MCERTS

Chloride 10:1 WAC Determination of Chloride colorimetrically  by 
discrete analyser.

In house based on MEWAM Method ISBN 
0117516260.

L082-PL W ISO 17025

Dissolved organic carbon 10:1 WAC Determination of dissolved inorganic carbon in 
leachate by TOC/DOC NDIR Analyser.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton

L037-PL W NONE

Fluoride 10:1 WAC Determination of fluoride in leachate by 1:1ratio 
with a buffer solution followed by Ion Selective 
Electrode.

In-house method based on Use of Total 
Ionic Strength Adjustment Buffer for 
Electrode Determination"

L033B-PL W ISO 17025

Loss on ignition of soil @ 450oC Determination of loss on ignition in soil by 
gravimetrically with the sample being ignited in a 
muffle furnace.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests

L047-PL D MCERTS

Metals in leachate by ICP-OES Determination of metals in leachate by acidification 
followed by ICP-OES.

In-house method based on MEWAM 2006  
Methods for the Determination of Metals in 
Soil""

L039-PL W ISO 17025

Mineral Oil (Soil)  C10 - C40 Determination of mineral oil fraction extractable 
hydrocarbons in soil by GC-MS/GC-FID.

in-house method L076-PL D NONE

Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests

L019-UK/PL W NONE

Monohydric phenols 10:1 WAC Determination of phenols in leachate by distillation 
followed by colorimetry.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton

L080-PL W ISO 17025

PCB's By GC-MS in soil Determination of PCB by extraction with acetone 
and hexane followed by GC-MS.

In-house method based on USEPA 8082 L027-PL D MCERTS

pH in soil Determination of pH in soil by addition of water 
followed by electrometric measurement.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests

L005-PL W MCERTS

Speciated WAC-17 PAHs in soil Determination of PAH compounds in soil by 
extraction in dichloromethane and hexane followed 
by GC-MS with the use of surrogate and internal 
standards.

In-house method based on USEPA 8270 L064-PL D NONE

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

Sulphate 10:1 WAC Determination of sulphate in leachate by ICP-OES In-house method based on MEWAM 1986  
Methods for the Determination of Metals in 
Soil""

L039-PL W ISO 17025

Total dissolved solids 10:1 WAC Determination of total dissolved solids in water by 
electrometric measurement.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton

L004-PL W NONE

Total organic carbon (Automated) in 
soil

Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration with 
iron (II) sulphate.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests""

L009-PL D MCERTS

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-67099-1 Vanguard - EA 12500555 12500587
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Analytical Report Number : 17-67099

Project / Site name: Vanguard - EA

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-67099-1 Vanguard - EA 12500555 12500587

Page 5 of 5



Charles Dexter

t: 01923 225404
f: 01923 237404

e: charles.dexter@ghd.com e:

Project / Site name: Samples received on: 23/11/2017

Your job number: 12500555 Samples instructed on: 23/11/2017

Your order number: Analysis completed by: 04/12/2017

Report Issue Number: 1 Report issued on: 04/12/2017

Samples Analysed:

Signed:

Reporting Manager
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

Jordan Hill

2 10:1 WAC Samples

Vanguard

GHD Environment Ltd (GHD)
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green
Business Park,
Watford, 
Herts, 
WD18 8YS

Analytical Report Number : 17-68622

reception@i2analytical.com

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-68622-1 Vanguard 12500555

Page 1 of 7



i2 Analytical   Telephone: 01923 225404
7 Woodshots Meadow Fax: 01923 237404
Croxley Green Business Park email:reception@i2analytical.com
Watford, WD18 8YS

Report No: 

Client:

Location

Sampling Date

Sample ID

Depth (m)

Solid Waste Analysis

TOC (%)** 0.2 3% 5% 6%

Loss on Ignition (%) ** 1.2 -- -- 10%

BTEX (µg/kg) ** < 10 6000 -- --
Sum of PCBs (mg/kg) ** < 0.007 1 -- --

Mineral Oil (mg/kg) < 10 500 -- --

Total PAH (WAC-17) (mg/kg)   < 0.9 100 -- --

pH (units)** 7.9 -- >6 --

Acid Neutralisation Capacity (mol / kg) 3.3 -- To be evaluated To be evaluated

Arsenic * 0.0027 0.0211 0.5 2 25

Barium * 0.0293 0.227 20 100 300

Cadmium * < 0.0001 < 0.0008 0.04 1 5

Chromium * 0.0040 0.031 0.5 10 70

Copper * 0.0032 0.025 2 50 100

Mercury * < 0.0005 < 0.0050 0.01 0.2 2

Molybdenum * 0.0006 0.0048 0.5 10 30

Nickel * 0.0021 0.016 0.4 10 40

Lead * 0.0033 0.025 0.5 10 50

Antimony * < 0.0017 < 0.017 0.06 0.7 5

Selenium * 0.0041 < 0.040 0.1 0.5 7

Zinc * 0.0051 0.040 4 50 200

Chloride * 0.63 4.9 800 4000 25000

Fluoride 0.32 2.5 10 150 500

Sulphate * 0.79 6.1 1000 20000 50000

TDS 52 400 4000 60000 100000

Phenol Index (Monohydric Phenols) * < 0.010 < 0.10 1 - -

Leach Test Information

Stone Content (%) < 0.1

Sample Mass (kg) 1.5

Dry Matter (%) 88

Moisture (%) 12

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as 
amended) and EA Guidance WM3.

This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may be 
hazardous or non-hazardous.

800 100025.9 500DOC 3.35

Results are expressed on a dry weight basis, after correction for moisture content where applicable.

Stated limits are for guidance only and i2 cannot be held responsible for any discrepancies with current legislation

*=  UKAS accredited (liquid eluate analysis only)

** = MCERTS accredited

mg/l

Eluate Analysis 

(BS EN 12457 - 2 preparation utilising end over end leaching 
procedure)

Stable Non-
reactive

HAZARDOUS
waste in non-

hazardous
Landfill

Limit values for compliance leaching test

Inert Waste
Landfill

Hazardous
Waste Landfill

10/11/2017

mg/kg

17-68622

GHD

BH18-C2-04

1.20

10:1 10:01

using BS EN 12457-2 at L/S 10 l/kg (mg/kg)

863464 / 863465

Waste Acceptance Criteria Analytical Results

Landfill Waste Acceptance Criteria

Vanguard

Lab Reference (Sample Number)
Limits

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-68622-1 Vanguard 12500555

Page 2 of 7



i2 Analytical   Telephone: 01923 225404
7 Woodshots Meadow             Fax: 01923 237404
Croxley Green Business Park                email:reception@i2analytical.com
Watford, WD18 8YS

Report No: 

Client:

Location

Sampling Date

Sample ID

Depth (m)

Solid Waste Analysis

TOC (%)** 0.4 3% 5% 6%

Loss on Ignition (%) ** 2.1 -- -- 10%

BTEX (µg/kg) ** < 10 6000 -- --
Sum of PCBs (mg/kg) ** < 0.007 1 -- --

Mineral Oil (mg/kg) 29 500 -- --

Total PAH (WAC-17) (mg/kg)   < 0.9 100 -- --

pH (units)** 7.5 -- >6 --

Acid Neutralisation Capacity (mol / kg) 1.1 -- To be evaluated To be evaluated

Arsenic * 0.0015 < 0.0110 0.5 2 25

Barium * 0.0183 0.129 20 100 300

Cadmium * < 0.0001 < 0.0008 0.04 1 5

Chromium * 0.0062 0.044 0.5 10 70

Copper * 0.0051 0.036 2 50 100

Mercury * < 0.0005 < 0.0050 0.01 0.2 2

Molybdenum * < 0.0004 < 0.0040 0.5 10 30

Nickel * 0.0044 0.031 0.4 10 40

Lead * 0.0030 0.021 0.5 10 50

Antimony * < 0.0017 < 0.017 0.06 0.7 5

Selenium * < 0.0040 < 0.040 0.1 0.5 7

Zinc * 0.0095 0.067 4 50 200

Chloride * 0.60 4.2 800 4000 25000

Fluoride 0.50 3.5 10 150 500

Sulphate * 2.3 16 1000 20000 50000

TDS 34 240 4000 60000 100000

Phenol Index (Monhydric Phenols) * < 0.010 < 0.10 1 - -

Leach Test Information

Stone Content (%) < 0.1

Sample Mass (kg) 1.4

Dry Matter (%) 88

Moisture (%) 12

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as 
amended) and EA Guidance WM3.

This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may be 
hazardous or non-hazardous.

Results are expressed on a dry weight basis, after correction for moisture content where applicable.

Stated limits are for guidance only and i2 cannot be held responsible for any discrepencies with current legislation

*=  UKAS accredited (liquid eluate analysis only)

** = MCERTS accrediited

800 1000

Limits

using BS EN 12457-2 at L/S 10 l/kg (mg/kg)

GHD

863466 / 863467
Landfill Waste Acceptance Criteria

Vanguard

Lab Reference (Sample Number)

Waste Acceptance Criteria Analytical Results
17-68622

09/11/2017

Inert Waste
Landfill

Stable Non-
reactive

HAZARDOUS
waste in non-

hazardous
Landfill

Hazardous
Waste Landfill

BH18-C4-01

1.20

10:1

2.46

mg/l

500DOC 17.4

10:01 Limit values for compliance leaching test

mg/kg

Eluate Analysis 

(BS EN 12457 - 2 preparation utilising end over end leaching 
procedure)

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-68622-1 Vanguard 12500555

Page 3 of 7



Analytical Report Number : 17-68622

Project / Site name: Vanguard

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

863464 BH18-C2-04 None Supplied 1.20 Light brown clay and sand.
863466 BH18-C4-01 None Supplied 1.20 Light brown clay and sand with gravel.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation. The 
laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-68622-1 Vanguard 12500555

Page 4 of 7



Analytical Report Number : 17-68622

Project / Site name: Vanguard

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Acid neutralisation capacity of soil Determination of acid neutralisation capacity by 
addition of acid or alkali followed by electronic 
probe.

In-house method based on Guidance an 
Sampling and Testing of Wastes to Meet 
Landfill Waste Acceptance""

L046-UK W NONE

BS EN 12457-2 (10:1) Leachate Prep 10:1 (as recieved, moisture adjusted) end over end 
extraction with water for 24 hours. Eluate filtered 
prior to analysis.

In-house method based on BSEN12457-2. L043-PL W NONE

BTEX in soil   (Monoaromatics) Determination of BTEX in soil by headspace GC-MS. In-house method based on USEPA8260 L073B-PL W MCERTS

Chloride 10:1 WAC Determination of Chloride colorimetrically  by 
discrete analyser.

In house based on MEWAM Method ISBN 
0117516260.

L082-PL W ISO 17025

Dissolved organic carbon 10:1 WAC Determination of dissolved inorganic carbon in 
leachate by TOC/DOC NDIR Analyser.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton

L037-PL W NONE

Fluoride 10:1 WAC Determination of fluoride in leachate by 1:1ratio 
with a buffer solution followed by Ion Selective 
Electrode.

In-house method based on Use of Total 
Ionic Strength Adjustment Buffer for 
Electrode Determination"

L033B-PL W ISO 17025

Loss on ignition of soil @ 450oC Determination of loss on ignition in soil by 
gravimetrically with the sample being ignited in a 
muffle furnace.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests

L047-PL D MCERTS

Metals in leachate by ICP-OES Determination of metals in leachate by acidification 
followed by ICP-OES.

In-house method based on MEWAM 2006  
Methods for the Determination of Metals in 
Soil""

L039-PL W ISO 17025

Mineral Oil (Soil)  C10 - C40 Determination of mineral oil fraction extractable 
hydrocarbons in soil by GC-MS/GC-FID.

in-house method L076-PL D NONE

Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests

L019-UK/PL W NONE

Monohydric phenols 10:1 WAC Determination of phenols in leachate by distillation 
followed by colorimetry.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton

L080-PL W ISO 17025

PCB's By GC-MS in soil Determination of PCB by extraction with acetone 
and hexane followed by GC-MS.

In-house method based on USEPA 8082 L027-PL D MCERTS

pH in soil Determination of pH in soil by addition of water 
followed by electrometric measurement.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests

L005-PL W MCERTS

Speciated WAC-17 PAHs in soil Determination of PAH compounds in soil by 
extraction in dichloromethane and hexane followed 
by GC-MS with the use of surrogate and internal 
standards.

In-house method based on USEPA 8270 L064-PL D NONE

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

Sulphate 10:1 WAC Determination of sulphate in leachate by ICP-OES In-house method based on MEWAM 1986  
Methods for the Determination of Metals in 
Soil""

L039-PL W ISO 17025

Total dissolved solids 10:1 WAC Determination of total dissolved solids in water by 
electrometric measurement.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton

L004-PL W NONE

Total organic carbon (Automated) in 
soil

Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration with 
iron (II) sulphate.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests""

L009-PL D MCERTS

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-68622-1 Vanguard 12500555

Page 5 of 7



Analytical Report Number : 17-68622

Project / Site name: Vanguard

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-68622-1 Vanguard 12500555

Page 6 of 7



Sample Deviation Report

Sample ID Other_ID Sample Type Job Sample Number Sample Deviation Code test_name test_ref Test Deviation code

BH18-C4-01                               S 17-68622 863466 c     BTEX in soil   (Monoaromatics)                    L073B-PL  c     

BH18-C4-01                               S 17-68622 863466 c     Total BTEX in soil (Poland)                       L073-PL   c     

BH18-C4-01                               S 17-68622 863466 c     Total organic carbon (Automated) in soil          L009-PL   c     

Iss No:17-68622-1 Vanguard 12500555
Key: a - No sampling date b - Incorrect container

c - Holding time d - Headspace e - Temperature Page 7 of 7



Charles Dexter

t: 01923 225404
f: 01923 237404

e: charles.dexter@ghd.com e:

Project / Site name: Samples received on: 28/11/2017

Your job number: 12500255 Samples instructed on: 28/11/2017

Your order number: Analysis completed by: 07/12/2017

Report Issue Number: 2 Report issued on: 11/01/2018

Samples Analysed:

Signed:

Reporting Manager
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

GHD Environment Ltd (GHD)
Synergy House
Unit 1
Calverton Business Park
Calverton
Nottingham
NG14 6QL

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green
Business Park,
Watford, 
Herts, 
WD18 8YS

Replaces Analytical Report Number : 17-69067, issue no. 1

Analytical Report Number : 17-69067

reception@i2analytical.com

Jordan Hill

1 10:1 WAC sample

Vanguard

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-69067-2 Vanguard 12500255

Page 1 of 5



i2 Analytical   Telephone: 01923 225404
7 Woodshots Meadow Fax: 01923 237404
Croxley Green Business Park email:reception@i2analytical.com
Watford, WD18 8YS

Report No: 

Client:

Location

Sampling Date

Sample ID

Depth (m)

Solid Waste Analysis

TOC (%)** < 0.1 3% 5% 6%

Loss on Ignition (%) ** 0.8 -- -- 10%

BTEX (µg/kg) ** < 10 6000 -- --
Sum of PCBs (mg/kg) ** < 0.007 1 -- --

Mineral Oil (mg/kg) < 10 500 -- --

Total PAH (WAC-17) (mg/kg)   < 0.9 100 -- --

pH (units)** 7.3 -- >6 --

Acid Neutralisation Capacity (mol / kg) 1.1 -- To be evaluated To be evaluated

Arsenic * < 0.0011 < 0.0110 0.5 2 25

Barium * 0.0067 0.0485 20 100 300

Cadmium * < 0.0001 < 0.0008 0.04 1 5

Chromium * 0.0022 0.016 0.5 10 70

Copper * 0.011 0.081 2 50 100

Mercury * < 0.0005 < 0.0050 0.01 0.2 2

Molybdenum * < 0.0004 < 0.0040 0.5 10 30

Nickel * 0.0013 0.0092 0.4 10 40

Lead * 0.0022 0.016 0.5 10 50

Antimony * < 0.0017 < 0.017 0.06 0.7 5

Selenium * < 0.0040 < 0.040 0.1 0.5 7

Zinc * 0.0054 0.039 4 50 200

Chloride * 0.57 4.1 800 4000 25000

Fluoride 0.083 0.60 10 150 500

Sulphate * 0.91 6.6 1000 20000 50000

TDS 12 88 4000 60000 100000

Phenol Index (Monohydric Phenols) * < 0.010 < 0.10 1 - -

Leach Test Information

Stone Content (%) < 0.1

Sample Mass (kg) 1.6

Dry Matter (%) 90

Moisture (%) 9.8

mg/kg

using BS EN 12457-2 at L/S 10 l/kg (mg/kg)

Landfill Waste Acceptance Criteria

Vanguard

10:1

Lab Reference (Sample Number)
Limits866066 / 866067

17-69067

GHD

Waste Acceptance Criteria Analytical Results

Stable Non-
reactive

HAZARDOUS
waste in non-

hazardous
Landfill

Limit values for compliance leaching test

Inert Waste
Landfill

Hazardous
Waste Landfill

23/11/2017

18-C1-02

0.90

Stated limits are for guidance only and i2 cannot be held responsible for any discrepancies with current legislation

*=  UKAS accredited (liquid eluate analysis only)

** = MCERTS accredited

mg/l

Eluate Analysis 

(BS EN 12457 - 2 preparation utilising end over end leaching 
procedure)

10:1

DOC 4.94

Results are expressed on a dry weight basis, after correction for moisture content where applicable.

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as 
amended) and EA Guidance WM3.

This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may be 
hazardous or non-hazardous.

800 100035.6 500

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-69067-2 Vanguard 12500255

Page 2 of 5



Analytical Report Number : 17-69067

Project / Site name: Vanguard

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

866066 18-C1-02 None Supplied 0.90 Light brown sand with gravel.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation. The 
laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-69067-2 Vanguard 12500255

Page 3 of 5



Analytical Report Number : 17-69067

Project / Site name: Vanguard

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Acid neutralisation capacity of soil Determination of acid neutralisation capacity by 
addition of acid or alkali followed by electronic 
probe.

In-house method based on Guidance an 
Sampling and Testing of Wastes to Meet 
Landfill Waste Acceptance""

L046-UK W NONE

BS EN 12457-2 (10:1) Leachate Prep 10:1 (as recieved, moisture adjusted) end over end 
extraction with water for 24 hours. Eluate filtered 
prior to analysis.

In-house method based on BSEN12457-2. L043-PL W NONE

BTEX in soil   (Monoaromatics) Determination of BTEX in soil by headspace GC-MS. In-house method based on USEPA8260 L073B-PL W MCERTS

Chloride 10:1 WAC Determination of Chloride colorimetrically  by 
discrete analyser.

In house based on MEWAM Method ISBN 
0117516260.

L082-PL W ISO 17025

Dissolved organic carbon 10:1 WAC Determination of dissolved inorganic carbon in 
leachate by TOC/DOC NDIR Analyser.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton

L037-PL W NONE

Fluoride 10:1 WAC Determination of fluoride in leachate by 1:1ratio 
with a buffer solution followed by Ion Selective 
Electrode.

In-house method based on Use of Total 
Ionic Strength Adjustment Buffer for 
Electrode Determination"

L033B-PL W ISO 17025

Loss on ignition of soil @ 450oC Determination of loss on ignition in soil by 
gravimetrically with the sample being ignited in a 
muffle furnace.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests

L047-PL D MCERTS

Metals in leachate by ICP-OES Determination of metals in leachate by acidification 
followed by ICP-OES.

In-house method based on MEWAM 2006  
Methods for the Determination of Metals in 
Soil""

L039-PL W ISO 17025

Mineral Oil (Soil)  C10 - C40 Determination of mineral oil fraction extractable 
hydrocarbons in soil by GC-MS/GC-FID.

in-house method L076-PL D NONE

Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests

L019-UK/PL W NONE

Monohydric phenols 10:1 WAC Determination of phenols in leachate by distillation 
followed by colorimetry.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton

L080-PL W ISO 17025

PCB's By GC-MS in soil Determination of PCB by extraction with acetone 
and hexane followed by GC-MS.

In-house method based on USEPA 8082 L027-PL D MCERTS

pH in soil Determination of pH in soil by addition of water 
followed by electrometric measurement.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests

L005-PL W MCERTS

Speciated WAC-17 PAHs in soil Determination of PAH compounds in soil by 
extraction in dichloromethane and hexane followed 
by GC-MS with the use of surrogate and internal 
standards.

In-house method based on USEPA 8270 L064-PL D NONE

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

Sulphate 10:1 WAC Determination of sulphate in leachate by ICP-OES In-house method based on MEWAM 1986  
Methods for the Determination of Metals in 
Soil""

L039-PL W ISO 17025

Total dissolved solids 10:1 WAC Determination of total dissolved solids in water by 
electrometric measurement.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton

L004-PL W NONE

Total organic carbon (Automated) in 
soil

Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration with 
iron (II) sulphate.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests""

L009-PL D MCERTS

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 17-69067

Project / Site name: Vanguard

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Appendix G – Calibration Certificates 



SPT Hammer Identification

Borehole SPT Hammer ID

BH18‐C1‐01 7

BH18‐C1‐02 7

BH18‐C1‐03 7

BH18‐C1‐04 7

BH18‐C2‐01 ‐

BH18‐C2‐02 7

BH18‐C2‐03 7

BH18‐C2‐04 5

BH18‐C3‐01 7

BH18‐C3‐02 7

BH18‐C3‐03 7

BH18‐C3‐04 7

BH18‐C4‐01 5

BH18‐C4‐02 5

BH18‐C4‐03 5

BH18‐C4‐04 5
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