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1 INTRODUCTION 

This investigation was carried out on the instructions of the Electricity Alliance West (the 

Engineer) on behalf of National Grid Transmission Plc (the Client), with further technical 

direction and instruction being given by LSTC. 

The purpose of the work was to investigate ground conditions, provide information for the 

design of the Hinkley to Seabank 400kV Connection and to undertake testing to allow others to 

assess the contamination status of the site.  The work included an intrusive investigation, 

laboratory testing and the preparation of this report.   

This report details the work carried out both on site and in the geotechnical and chemical testing 

laboratories; it contains a description of the site and the works undertaken, the exploratory hole 

logs and laboratory testing results.   

The ground investigation has been carried out using cable percussion and rotary cored drilling 

techniques, hand dug trial pitting, TRL-DCP and static cone penetration testing techniques, in 

general accordance with the recommendations of BS5930: 1999 Code of Practice for Site 

Investigations.  Whilst every attempt is made to record full details of the strata encountered in 

the exploratory holes, techniques of hole formation and sampling will inevitably lead to 

disturbance, mixing or loss of material in some soils and rocks.   

A comprehensive desk study, other than an inspection of geological maps, has not been 

requested or undertaken as part of this investigation. Nor has a preliminary risk assessment been 

completed.  No testing has been undertaken to detect the presence of gas in the ground.   

All information given in this report is based on the ground conditions encountered during the site 

work, and on the results of laboratory and field tests performed during the investigation.  

However, there may be conditions at the site that have not been taken into account, such as 

unpredictable soil strata, contaminant concentrations, and water conditions between or below 

exploratory holes.  It should be noted that groundwater levels usually vary due to seasonal and/or 

other effects and may at times differ to those measured during the investigation.   

This report was prepared by Structural Soils Limited for the sole and exclusive use of the 

National Grid Transmission Plc in response to particular instructions.  Any other parties using 

the information contained in this report do so at their own risk and any duty of care to those 

parties is excluded.   
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2 SITE DESCRIPTION 

2.1 Location and Topography 

The overall site comprises the transmission line route (overhead and underground), and 

associated electricity substations, that is proposed between Hinkley Point, near Wick in Somerset 

and Seabank Power Station in Avonmouth (see Site Location Plans in Appendix A).   

The British National Grid Reference of the four main locations on the route are given below: 

• ST 318 396 – Overhead starting point near Bridgewater. 

• ST 373 543 – End of overhead / start of underground section near Webbington. 

• ST 416 605 – End of underground section / start of overhead near Sandford. 

• ST 538 821 – End of overhead section at Seabank Power Station, Avonmouth. 

The site is appximately 50km in length, and follows the line of the proposed 400kV connection 

which is shown in 3 parts (see Site Location Plan in Appendix A), the southerly over-ground 

section, the northerly over-ground section and the central, underground section.  

The majority of the site work was conducted within the underground section between 

Webbington and Sandford in Somerset. Locations were generally positioned either side of any 

road or river crossing, and at periodic positions along the route in between. The underground 

route runs predominantly through the Somerset Levels near Webbington, but does pass through a 

hilly area nearer Sandford.  

The southerly overhead section of the route begins approximately 1.5km south of Puriton and 

continues on a north easterly bearing until it reaches Mark where it then continues north until 

Webbington.  

The northerly route continues on a northerly bearing from Sandford until North End, from where 

it then bears north east, passing Nailsea, Portbury and Avonmouth until its end point at Seabank 

Power Station. 

2.2 Geology 

The British Geological Survey maps (sheets 264, 280, 295, 296, scales 1:63,360 and 1:50,000) 

show the site to be underlain by (at different points of the route); Carboniferous Limestone, the 

Mercia Mudstone Group, the Lias Group, and recent Tidal Flat Deposits and Head Deposits.  
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The underground section of the connection is shown to be underlain, in the lower lying areas, by 

Tidal Flat Deposits (Clay, Silt and Sand) over by the Mercia Mudstone Group (Mudstone and 

Halite). 
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3 FIELDWORK 

3.1 Scope of Works   

37 no. cable percussion boreholes, of which 32 no. were extended by rotary coring, 40 no. hand 

dug trial pits, 159 no. California Bearing Ratio (CBR) correlation tests and 35 no. static cone 

penetrometer tests (CPT) were completed between 12 March and 11 July 2013 at locations 

shown on the Exploratory Hole Location Plans in Appendix A.   

The scope of investigation and choice of investigation equipment was decided by the Engineer. 

Sampling and in-situ testing details were specified by the Engineer.   

The positions were selected by and set out by the Engineer in conjunction with Structural Soils 

Limited, and adjusted where necessary to take account of buried or overhead services, or other 

restrictions.   

The exploratory holes were logged by an engineer in general accordance with the 

recommendations of BS5930: 1999 (2010 Amendment 2, which incorporates the requirements of 

BS EN ISO 14688-1, 14688-2 and 14689-1) and C570 Engineering in Mercia Mudstone.  

Detailed descriptions, together with relevant comments, are given in the logs included in 

Appendix B.   

Prior to the commencement of any exploratory hole or intrusive test a cable avoidance scan was 

carried out using a cable avoidance tool (CAT) and signal generator (‘genny’), and inspection 

pits were hand dug at the borehole locations prior to commencement of drilling.   

3.2 Boreholes 

The boreholes were commenced using a cable tool percussion drilling rig and were 150mm 

diameter.  Upon refusal (i.e. the cable percussion rig could not progress the boreholes further) 

the boreholes were extended by rotary coring to a maximum depth of 21.70m.  100mm diameter 

undisturbed samples were recovered from the cohesive strata in the cable percussive section of 

the boreholes, and small disturbed and bulk soil samples were taken at regular intervals.  

Rotary coring was carried out using a double tube PWF core barrel to produce a hole of 121mm 

(and a core of 87mm diameter).  Steel casing was inserted where necessary to offer temporary 

support to the hole.  Air mist was used as a flush medium.   

Standard Penetration Tests (SPT) were carried out at regular intervals in the boreholes (see 

Section 3.6, In-Situ Testing).   
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Photographs of the core samples are contained in Appendix B.   

3.3 Trial Pits 

The hand dug trial pits were approximately 1.0m x 1.0m in plan and were up to 1.80m deep.  

Hand vane or hand penetrometer tests were carried out in the cohesive strata.  Small disturbed 

and bulk soil samples were taken from the trial pits at regular intervals.  

Photographs of the trial pits are contained with the engineer’s logs in Appendix B.    

3.4 Chemical Contamination Sampling 

Samples for contamination testing were taken from the boreholes and placed in appropriate 

contamination sample containers that were supplied by the laboratory.  Containers for volatiles 

testing of soil samples were filled to capacity.  All samples were then kept in cool boxes with ice 

packs and were transported to the laboratories under Chain of Custody documentation, as 

promptly as possible to maintain sample integrity.   

3.5 Backfill, Monitoring Wells and Installations 

On completion 50mm diameter gas/groundwater monitoring wells were installed in the 

boreholes, the design having been decided by the Client’s consulting engineer.  The installation 

details are shown on the exploratory hole logs in Appendix B and listed on the In-situ Water 

Monitoring Results sheet in Appendix G. 

The client or site owner should ensure that the monitoring wells (and their protective covers) are 

not damaged or covered until such time as information is no longer required from them.  Extra 

costs would be incurred if it were necessary to reinstate damaged wells.   

3.6 In-Situ Testing  

Standard Penetration Tests (SPT) were carried out in the exploratory holes, where noted in the 

preceding sections, in accordance with BS EN ISO 22476-3 using a hammer or hammers which 

had been calibrated for efficiency. The calibration certificates are included in Appendix C.   

The SPT N-values are reported on the exploratory hole logs, on which the serial number of the 

hammers used is recorded. The full results are presented in tabular format on the Summary of 

Standard Penetration Tests in Appendix C, on which the normalised N60 values are also reported 

(equivalent N-value for a hammer delivering 60% of the theoretical drop energy).   
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159 no. in-situ CBR correlation tests were conducted using a TRRL Dynamic Cone 

Penetrometer in accordance with the manufacturer’s guidance.  The results are contained in 

Appendix C.   

3.7 Static CPT (Cone Penetration Testing) 

Static CPT testing was carried out by Lankelma in 35 no. locations along the route.  This was 

carried out using a 20 tonne track-truck and a 30 tonne truck.  Parameters measured included 

cone resistance, friction and pore water pressure.  A magnetometer was used to check for 

possible unexploded ordnance (UXO) at the test locations in and around the Royal Portbury 

Docks in Avonmouth.  The CPT report is reproduced as Appendix F. 

3.8 GPS Surveying 

During the course of the works, a survey of the exploratory hole and in-situ test locations was 

undertaken using Global Positioning System (GPS) equipment.  The coordinates of each 

exploratory hole were measured relative to British National Grid, and the level relative to 

Ordnance Datum. These are shown on the exploratory hole logs contained in Appendix B, which 

have been printed with a reduced level column, on the in-situ test results contained in Appendix 

C, and also on the Exploratory Hole Coordinates Summary sheet in Appendix A.   

3.9 Monitoring and Post Fieldwork Monitoring 

Groundwater levels were recorded in the monitoring wells on one occasion during the fieldwork 

period.  The results together with the temporal (weather) conditions are tabulated in Appendix D.   

At the time of issue of this report three further quarterly rounds of monitoring are planned over 

the next 9 months. 
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4 LABORATORY TESTING 

Samples for potential geotechnical testing were returned to the company’s laboratory in Bristol 

and those for potential contamination testing were sent to an accredited chemical testing 

laboratory.  Geotechnical and contamination tests were scheduled by the Clients consulting 

engineer. 

Geotechnical laboratory testing was generally carried out in accordance with BS1377: 1990, 

Methods of Test for Soils for Civil Engineering Purposes, Parts 1 to 8, unless indicated 

otherwise.  Where non-standard procedures have been undertaken, this is recorded on the report 

sheet.  The results are reported in tabular and/or graphical form and included as Appendix D of 

this report.   

Contamination testing was carried out in accordance with MCERTs/UKAS standards.  The 

results are reported in Appendix E of this report, along with the accreditation certificate for the 

laboratory. 

4.1 Moisture Content 

63 no. moisture content tests were undertaken using the oven-drying method in accordance with 

BS1377: Part 2: 1990.  The results are tabulated in the Summary of Soil Classification Tests and 

below the Plasticity Chart (see Section 4.2, below). 

4.2 Liquid Limit, Plastic Limit and Plasticity Index 

63 no. liquid and plastic limit tests were performed in accordance with BS1377: Part 2: 1990.  

The results are plotted on the Plasticity Chart (in accordance with BS5930: 1999 Amendment 2) 

and tabulated below the chart, and in the Summary of Soil Classification Tests.   

4.3 Particle Density 

14 no. particle density tests were undertaken in accordance with BS1377: Part 2: 1990.  The 

results are tabulated in the Summary of Classification Tests.   

4.4 Particle Size Distribution 

54 no. particle size distribution tests were undertaken by sieving.  All tests were in accordance 

with BS1377: Part 2: 1990.  The results are represented graphically as particle size distribution 

curves and in tabular format. 
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4.5 Unconsolidated Undrained Triaxial Compressive Shear Strength Tests (without 

the measurement of pore pressure) 

14 no. single stage unconsolidated undrained triaxial compression tests without the measurement 

of pore pressure were undertaken in accordance with BS1377: Part 7: 1990.  Each test was 

carried out on a single specimen nominally 100mm in diameter and 200mm in length.  The 

confining pressures ranged between 20kPa and 180kPa. 

Each test result is reported on an individual sheet that records test details including sample 

dimensions, confining pressures, mode of failure and measured undrained shear strength. A plot 

of applied deviator stress versus axial strain is also included on each sheet.   

4.6 Unconfined Compressive Strength 

2 no. unconfined compressive strength tests were carried out on selected rock cores following the 

recommendations of ISRM (1981). 

4.7 Point Load Index 

36 no. point load index determinations were carried out using axial, diametral and irregular tests 

in accordance with ISRM (1985).  The results are tabulated on a summary sheet. 

4.8 Chemical Analyses 

37 no. soil samples were tested to determine their pH values, water soluble sulphate, total acid 

soluble sulphate and total sulphur contents.  The results are tabulated in the Summary of 

Chemical Analysis.  

4.9 Thermal Resistivity Testing 

509 no. soil samples were tested to determine their thermal resistivity in accordance with 

recommendations of IEEE Standard 442-1981.  The results are tabulated in the Summary of 

Thermal Properties of Soil Tests.  

4.10 Contamination 

3 no. soil samples were analysed for arsenic, cadmium, chromium (total), lead, mercury, 

selenium, copper, nickel, zinc, barium, beryllium, vanadium, water soluble boron, total phenols, 

total cyanide, speciated polycyclic aromatic hydrocarbons (PAH), total petroleum hydrocarbons 

(TPHCWG (speciated)), organic matter, soluble sulphate and pH. 
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APPENDIX A 

(i) Site Location Plan 

(ii) Exploratory Hole Location Plans  

(iii) Exploratory Hole Location Coordinate Summary Sheet 
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APPENDIX B 

(i) Key to Exploratory Hole Logs 

(ii) Borehole Logs & Photographs 

(iii) Trial Pit Logs & Photographs 
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