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14 Summary of Effective Stress Tests (plots for London Clay Fig 14.1 and 
  Lower London Tertiaries 14.2) 
15 Oedometer Interpretation – Recent Deposits 
16 Oedometer Interpretation – London Clay and Lower London Tertiaries  
17 Methylene Blue Value 
18 SPT N value depth profile – Crag Deposits 
19 Shear Modulus (SBP) – All Strata 
20 Drained Strength Parameters (SBP) – Crag Deposits 
21 Undrained Shear Strength (SBP) – London Clay and Lower London Tertiaries 
22 Crosshole Seismic Test Results – All Strata 
23  CPT Data Summary 
24 Shear Modulus Summary 
25 Undrained Shear Strength Summary – London Clay and Lower London Tertiaries 
26 Drained Shear Strength Summary – Crag Deposits 
  
27 Groundwater Elevation Variation Examples 
28 Groundwater level Tidal Response 
29 Piezometric Profile – Crag Deposits 
 
30 Site Location Plan 
 
ANNEXE 
Pumping Test Interpretive Report 
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1 INTRODUCTION 

 

During February 2010 Soil Mechanics (SM) were commissioned by EDF – DIN CEIDRE TEGG 

(EDF), on behalf of NNB Generation Company Limited (NNB), to carry out a ground investigation 

as part of the Onshore Investigations Phase 1 for Sizewell Site, Suffolk. The investigation was 

required to obtain geotechnical information for the proposed construction of the new Sizewell C 

Nuclear Power Station. 

 

The scope of the investigation, which was specified by EDF, comprised cable percussion, rotary 

drilled and rotasonic boreholes, cone penetration testing, trial pits, in situ testing and laboratory 

testing. The factual fieldwork and laboratory test records are presented in Volumes 1 to 5 of the 

report, see Report Structure. This volume (Volume 6) presents an assessment of the data 

obtained from the investigation and the development of a geotechnical ground model. The results 

of previous ground investigations have not been considered in the current study. 

 

2 THE SITE AND GEOLOGY 

 

2.1 The Site 

 

Sizewell power station is located in Suffolk, East Anglia, on the east coast adjoining the north Sea, 

and some 30 km south of Lowestoft. It is approximately 3 km north east of Leiston at National Grid 

reference TM 473 643, see Site Location Plan, Figure 30. 

 

The proposed Sizewell C Power Station site is immediately to the north of the existing Sizewell B 

site, which has the original Sizewell A Magnox Station to its south. The investigation was carried 

out in three areas, as shown in Figure 30. 

 

• main site area – on the north side of the existing Sizewell B site 

• northern woodland area – the east-west corridor north of 264500 mN 

• Greater Gabbard area – to the south west of the existing Sizewell B site 

 

The majority of the investigation was concentrated at the main site area. This comprises three 

fields of rough grassland, with small areas of woodland and scrub, approximately 600 m by 600 m 

in area. The topography is generally flat at an elevation of less than 5 mOD. The site is separated 

from the North Sea coastline by a bund some 6 m high. To the north and west are various water 

courses and bodies, including nature reserves, beyond which the ground rises to approximately 
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10 mOD. The landscape of the main site area is essentially man-made resulting from stockpiling 

and subsequent reprofiling of material excavated during construction of the Sizewell B power 

station during the 1990s. The sea bund is known to include man-made materials, such as 

concrete. 

 

The northern woodland area comprises a 2 km long, south-west to north-east, corridor intended as 

the access route for construction traffic. This passes through predominantly woodland over natural 

ground at an elevation of about 10 mOD. The Greater Gabbard site comprises an approximately 

circular area 300 m in diameter to the south. 

 

2.2 Published Geology 

 

The published geological map covering the site, BGS Sheet 191 (1996), shows the underlying  

sequence of strata to comprise the following: 

 

SUMMARY OF STRATA 

UNIT FORMATION AGE REMARKS 

Made Ground    
Placed as part of construction of 

Sizewell B power station 

Marine Deposits 

(Tidal flats – mud)  
 Holocene 

Referred to as Recent Deposits in 

this report. 

Crag Group  

Quaternary 

Plio-Pleistocene  

London Clay Formation  

Thames Group 

Harwich Formation 

Lambeth Group 
Formerly Woolwich and 

Reading Beds 

Ormesby Clay Formation 

Tertiary Paleocene-Eocene 
Referred to collectively as Lower 

London Tertiaries in this report.  

Chalk Group Upper Chalk Cretaceous   

 

Previous ground investigations have been carried out at the proposed Sizewell C site and also for 

the existing A and B sites. Reference to historic information was not required as part of this report. 
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3 STRATIGRAPHY 

 

3.1 General 

 

Descriptions of the strata encountered are given on the exploratory hole records contained in 

Volumes 2A and 2B of the report. Note that in the following discussion exploratory hole numbers 

have been abbreviated by not including the 2009 part of the reference, ie CBH 2009_1 is referred 

to as CBH 1, etc. 

 

The following discussion relates to the main site area where the major part of the investigation was 

carried out. 

 

3.2 Assessment of Stratigraphy 

 

The downward succession encountered is in general agreement with the published geological 

information and is broadly uniform across the site, as summarised below. 

 

SUMMARY OF GROUND CONDITIONS 

 

STRATUM ENCOUNTERED 

(GEOLOGICAL UNIT) 

 

STRATUM TOP 

(mOD) 

THICKNESS 

(m) 

Average 

Range 

REMARKS 

Made Ground (including Topsoil) Ground level 
4.5 

0 to 23.5 

Stratum thickness variable due to previous site 

activities 

Recent Deposits 
-1.5 

range 6 to -8 

6.5 

1 to 17 

Stratum thickness variable and influenced by 

surface topography and depth to underlying 

Crag Deposits 

Crag Deposits 
-8 

range 3 to -16 

34 

29 to 42 
Stratum top variable, see contour plot 

London Clay 
-43 

range -40 to -45 

13.5 

10 to 19.5 
Stratum top dipping to south-east overall 

Lower London Tertiaries 
-57 

range -54 to -61 

23.5 

16.5 to 27 

Stratum thickening slightly to east. Comprises 

sequence of upper clay layer (absent at some 

locations), sand layer and lower clay layer. 

Chalk 
-80 

range -78 to -83 
Not proved Stratum top dipping slightly to east 

 

Note: levels quoted to nearest 1 m, thickness to nearest 0.5 m 
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The vertical and lateral distribution of the geological units across the site are shown in the following 

drawings (see also Contents Page): 

 

• Figure 2 : Summary Deep Geological Cross Section - for full thickness of strata penetrated 

• Figure 3.1 to 3.5 : North - South Geological Cross Sections 

• Figure 3.6 to 3.9 : Four West - East Geological Cross Sections 

• Figure 4.1 to 4.3 : Contour Plots showing top of Recent Cohesive Deposits, Crag Deposits 

and London Clay 

• Figure 5 : Isopachyte Drawing showing thickness of Recent Cohesive Deposits 

 

The positions of the exploratory holes in the main site area are shown on the plan, Figure 1, which 

also includes the locations of the geological cross sections. 

 

The accuracy of assessment of stratum boundary depths will differ for the various exploratory hole 

types used in the investigation, ranging from continuously sampled boreholes to open 

(destructively drilled) holes. While conventionally greater reliance would be placed on the 

continuously cored boreholes there were significant zones of core loss in some cases which make 

these less reliable than usual. Generally the assessment of stratum boundary depths has been 

made treating all exploratory holes equally, unless there is clear evidence to the contrary. In such 

cases this has been noted. 

 

A simple statistical analysis was carried out on the stratum boundary depths below ground level, 

their corresponding Reduced Levels and the stratum thicknesses. Table 1 presents the minimum, 

maximum and average values for these together with their standard deviations. The reliability of 

this approach will be influenced by: 

 

• the irregular distribution of exploratory holes across the site (ie not a simple grid 

arrangement), with average and standard deviations distorted by concentrations of holes in  

particular areas 

• the accuracy of depth assessment in different hole types, as discussed above 

• variation in the topography (for depths below ground level) 

• actual geological structure (eg the dip of the surface of the Chalk) 

 

The results of geophysical wireline logging (CBH series holes, MPM4 and 7, SD1 and 3) have also 

been referred to as a check on stratum boundary depths in these holes. 



 

 
August 2011 Report No A0012-10/6 
Issue 1 Page 7 of 17  

An assessment of the stratigraphy has been carried out by Fondasol for the MPM and DBH series 

boreholes, using data obtained from drilling parameter monitoring (primarily penetration rate) and 

Menard pressuremeter tests, see Volume 3A. The drilling parameter data was considered by 

Fondasol to be a less reliable indicator of stratigraphy than CPT or sampled boreholes, and has 

not been used. However, the stratum boundary depths presented on the Fondasol borehole logs, 

which are based on driller's observations, have been included in the overall assessment. 

 

3.3 Comments on Stratigraphy 

 

3.3.1 Introduction 

 

The full sequence of strata was encountered at three locations on the main site where boreholes 

were drilled to depths of 100 m or more: 

 

• south west group - CBH 1, SD 1, MPM 1 

• north west group - CBH 2, MPM 2, SBP 2, DBH 1 and DBH 2 

• east group - CBH 8U, SD 3, MPM 13 

 

The boreholes are shown schematically on the Summary Deep Geological Cross Section, Figure 

2,  which also includes the other three SBP series boreholes which penetrated to the top of the 

Chalk. The interpretation has assumed that stratigraphic boundaries below the top of the London 

Clay are planar between the three groups of holes. 

 

Discussion of the stratigraphy commences with the deepest stratum, the Chalk. 

 

3.3.2 Chalk 

 

The level of the chalk boundary appears to be essentially flat, the variation in level between 

locations being no more that the variation between boreholes at any one location. However, taking 

the average values for the boreholes for each group, the boundary apparently dips slightly to the 

east, by about 1.5 m over nearly 400 m, which would be in agreement with the regional geological 

information. 
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3.3.2 Lower London Tertiaries 

 

The strata between the Chalk and overlying London Clay, comprise deposits of the Lower London 

Tertiaries. The published geological information for the area shows these to be a downward 

sequence of deposits of the Harwich Group, Lambeth Group and Ormesby Clay Formation. 

However, clear differentiation of these units has not been possible and the strata have been 

collectively referred to as the Lower London Tertiaries. 

 

The level of the top of the Lower London Tertiaries (ie its boundary with the overlying London Clay) 

is flat with no convincing evidence of slope between the three groups of holes penetrating to this 

depth. The average thickness is 25 m, apparently slightly thicker to the east where the top of the 

Chalk is slightly deeper. 

 

The Lower London Tertiaries comprise both cohesive and granular facies. In general there is a 

sand layer overlying a clay layer. The boundary occurs at an average elevation of about 

-68.5 mOD, see Table 1. 

 

The north west group and the isolated holes SBP 3 and SBP 4 encountered an upper clay layer 

above the sand layer. Subdivisions of the Lower London Tertiaries are also evident in the 

crosshole seismic profile obtained at the north west group. However, individual units do not readily 

correlate between boreholes and it is not possible to confirm the exact stratigraphic units within the 

Lower London Tertiaries; the soils have therefore been considered for convenience as an Upper 

and Lower Clay separated by a Sand. 

 

3.3.3 London Clay 

 

The top of the London Clay was revealed in approximately 40 boreholes. Overall the stratum 

surface drops by approximately 3.5 m from north-west to south-east across the site, see Contour 

Plot Fig 4.3, although this trend is not always apparent over shorter distances. 

 

3.3.4 Crag Deposits 

 

These were encountered in over 100 exploratory holes, including CPTs. The level of the stratum 

top is shown on the Contour Plots, Figure 4.2 (which includes all exploratory holes) and 4.2A 

(based on selected holes considered to be of greater reliability). These suggest some structure to 

the upper surface, taking the form of an asymmetric shallow trough with axis roughly aligned east-
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west. At the southern edge of the main site the top of the Crag is most shallow reaching 0 mOD, 

and dips downwards to the north by up to 10 m. The central part of the site comprises a flatter area 

at around -10 mOD, to the north of this the surface rises gently to about -5 mOD. It should be 

noted that at the northern and southern edges of the site where the borehole information is sparser 

the contouring model is likely to be less reliable. 

 

The thickness of the Crag, proved in over 40 holes, was found to vary by nearly 13 m, primarily 

due to the variation in the stratum top depth rather than the basal depth, as discussed above. 

 

3.3.5 Recent Deposits 

 

These comprise both cohesive and granular materials, together with organic soils including peat. 

Differentiation between the granular soils and the overlying Made Ground, where present, is 

generally difficult due to the origin of the Made Ground from nearby natural deposits. As such a 

clear distinction is only possible where the topography indicates a raised ground level (eg the sea 

bund at the eastern edge of the site), the presence of a buried relic topsoil, or inclusion of 

anthropogenic artefacts such as brick, concrete or metallic fragments, etc.  

 

The cohesive and organic soils, collectively referred to here as Recent Cohesive Deposits, are 

clearly differentiated from the granular Made Ground. Considering all the exploratory holes, there 

appears to be much variation in the levels of the top and base of the Recent Cohesive Deposits, 

and also its thickness. However, many of these may be unreliable, as discussed previously. The 

CPTs are likely to be provide the most reliable indication of boundary depths for this stratum, and 

were used, for example, to check the apparently deeper organic deposits suggested in DBH8 and 

9. Based on these the top of the layer generally occurs between about -2 and -4 mOD, as shown 

on the Contour Plot, Figure 4.1. 

 

The thickest part of the layer (where >6 m thick) generally corresponds to the trough forming the 

deepest part of the top of the Crag Deposits, see Isopachyte Plot Figure5. 

 

3.3.6 Made Ground and Topsoil 

 

The surface deposits are almost entirely granular in nature with occasional cohesive layers. A 

surfacing layer of concrete or macadam is present in areas of hardstanding forming parts of the 

operational power station site. A thin topsoil layer was separately identified where supporting 

significant growing vegetation. 
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4 MATERIAL PROPERTIES AND GEOTECHNICAL PARAMETERS 

 

4.1 General 

 

The strata encountered are discussed in the following section, commencing with the deepest, ie 

the Chalk  layer. The results of in situ and laboratory testing carried out to determine geotechnical 

parameters are presented in other sections of the report as indicated in the Report Structure. The 

material properties obtained for each geological unit are summarised in Tables 2 to 7, see 

Contents. These include a simple statistical interpretation of the data to obtain the minimum, 

maximum, mean and standard deviation of each parameter where appropriate. Where results fall 

well outside the general range these have been excluded and noted accordingly. Plots of the 

parameters (either as parameter value against reduced level or other appropriate format) are 

presented as Figures following the Tables. These are listed on the Contents page and also cross-

referenced on the relevant Material Properties Tables. 

 

Summary plots of shear modulus, undrained shear strength and angle of friction, which have been 

obtained from a number of different laboratory and/or in situ test methods, are presented as 

Figures 24 to 26. 

 

A statistical interpretation of the results of the Menard pressuremeter testing and drilling 

parameters is included in Volume 3A. 

 

4.2 Chalk  (Table 7) 

 

Rotary core drilling was carried out into the Chalk in 8 of the 12 boreholes penetrating the stratum 

(see Table 1). The material was found to be variable in composition within and between the three 

groups of hole: 

 

• south west group – the Chalk appears to be of poor strength 

o no core was recovered by Geobor S wireline drilling in CBH 1 

o Sonic coring in SD 1 recovered Chalk described as extremely weak to very weak, grade 

C3. However, the nature of the coring method is likely to have disturbed the material 

and the description of recovered core is not reliable. 

 

• north west group – there was considerable variation in the quality of Chalk recovered from the 

three cored boreholes in this group, ranging from relatively competent A2 and A3 material in 
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the lower part of SBP 2, to structureless Dm and C1 to C5 material in DBH1. A change in 

density is indicated at around 107 m in the geo-logging carried out within the plastic liner 

installed in SBP 2, however, this is not reflected by material variation revealed by the core 

recovered and may be a function of the installation. The crosshole seismic testing shows no 

clear S or P-wave velocity variation. 

 

• east group – again there was conflicting variation in the chalk condition indicated by the two 

cored boreholes, ranging from A2/3 in the upper part of SD 3 and lower part of CBH 8U to 

complete core loss in the upper part of CBH 8U (indicating a very low grade material) and 

grade C3 in lower part of SD 3. 

 

4.3 Lower London Tertiaries (Table 6) 

 

4.3.1 Clay 

 

Material description (Upper Clay) : stiff to very stiff, silty to slightly sandy, CLAY. Sometimes thinly 

laminated, or interlaminated with sand. Colour variably brown, orange brown, and grey, sometimes 

mottled. 

 

Material description (Lower Clay) : stiff to very stiff CLAY. Sometimes thinly laminated, extremely 

closely fissured. Colour variably dark grey, brown and grey, occasionally reddish, blueish/greenish. 

 

Clay described on the borehole logs as soft and firm is considered to be disturbed and softened, 

and unrepresentative of the in situ material. 

 

The upper and lower Lower London Tertiaries clays are clearly distinguishable in terms of their 

plasticity: the lower clay is of extremely high plasticity compared to a much lower plasticity for the 

upper clay, see Figure 7.6 and 8. This is at least in part due to the greater proportion of clay size 

particles in the lower clay, and the greater proportion of silt in the upper clay, see Figure 6.5. The 

relative proportions of clay are also reflected in the much higher methylene blue values obtained 

for the lower clay, see Figure 17. The results of the mineralological analyses are inconclusive in 

suggesting whether there is also a significant difference in clay mineralogy. 

 

The moisture contents of the lower clay are generally higher than those for the upper clay, by a 

factor of approximately two comparing the average values. In both clays the moisture contents are 
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a little greater than the corresponding plastic limits. Particle densities are similar for both clays. 

The bulk density is noticeably greater for the upper clay. 

 

The consolidation tests indicate a wide range of overconsolidation ratios for the Lower London 

Tertiaries Clay, see Figure 16. It should be noted that interpretation of oedometer test results has 

been carried out by both Casagrande and Schmertman methods, both of which are somewhat 

subjective. The coefficient of compressibility values (mv) have been assessed from the slope of the 

unloading line.  

 

4.3.2 Sand 

 

Material description : brown to grey, slightly silty to silty, fine to medium SAND. 

Occasionally thinly laminated, occasionally with angular to rounded fine to medium gravel of flint. 

Rarely encountered as gravel. Rare lignite bands, siltstone/sandstone bands. The sand contains a 

relatively small proportion of fine soil (silt and clay). 

 

4.4 London Clay  (Table 5) 

 

Material description : variably grey and brown, stiff to very stiff, silty to slightly sandy, CLAY. 

Sometimes fissured, thinly laminated, with thin laminae of silt. Rarely slightly gravelly. Occasional 

claystone/siltstone.  

 

The soil is a clay of very high and extremely high plasticity, falling between the ranges of the lower 

and upper Lambeth Clays, see Figure 8. The plasticity data tentatively suggest a boundary 

between about -48 and -50 mOD with slightly more plastic clay above this level, see Figure 7.5. 

Moisture contents are generally slightly above the corresponding plastic limits, and are typically 

slightly less in the lower substratum. 

 

The higher plasticity values for the upper layer (Liquid Limits from about 80 to >100) are greater 

than those typically reported elsewhere for London Clay (60 to 80). 

 

The methylene blue values indicate a clay content somewhat between the upper and lower Lower 

London Tertiaries Clays, see Figure 17, with lower values towards the base of the stratum, 

corresponding to the plasticity profile. 
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There is also a noticeable change in the bulk and dry density profiles at about -50 mOD, see 

Figure 10. Above this level the density values are particularly low with average bulk and dry 

densities of about 1.75 and 1.2 Mg/m3, compared to typical London Clay values in the region of 

1.95 and 1.55 Mg/m3 respectively. The samples were obtained from eight separate holes across 

the site, by both U100 sampling and rotary coring, and would therefore seem to be representative. 

It is likely that these low densities are related to the higher than typical Atterberg limits and 

moisture contents. 

 

A corresponding step at about -50 mOD is visible in the shear wave velocity profile, Figure 22. 

 

Interpretation of the one dimensional (oedometer) consolidation tests is summarised in Figure 16, 

which includes results for the Lower London Tertiaries. The comments in Section 4.3.1 regarding 

the interpretation also apply to the London Clay. 

 

4.5 Crag Deposits (Table 4) 

 

Material description : slightly silty, fine to coarse SAND with varying proportions of  fine to medium 

gravel size shell fragments. Locally cemented. Rare thin laminae of clay. Colour variably brown 

and grey, becoming predominantly grey below about 20 m. 

 

The laboratory index tests indicate the material properties to be fairly consistent throughout the full 

thickness of the stratum, with no discernible variation in particle size distribution. 

 

Other parameter variations are: 

 

• slight reduction in moisture content over the range -20 and -32 mOD, compared to the rest 

of the stratum, although this may be coincidental 

• consistent increase in particle density with depth, suggesting some change in mineralogy of 

the particles deposited 

• minor variation in bulk and dry density, with apparent reduction below -30 mOD 

• some scatter in max/min dry density, again with reduction below -30 mOD 

• no apparent variation in laboratory drained shear strength parameters 

 

The laboratory permeabilities are of the order of 1 E-4 m/s, locally lower, with a trend of increasing 

slightly with depth along the upper bound side. These compare reasonably well with the 

permeability range derived from the pumping test of 2.6 to 4.3 E-4 m/s. 
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The Standard Penetration Test (SPT) results are shown in Figure 18 and a statistical analysis of 

the results given in the table below.  Most of the tests reached the maximum 50 blow count without 

achieving the full 300 mm test drive penetration. The N values are therefore almost entirely 

calculated on the blowcount for the measured penetration extrapolated to the full test drive length. 

 

As can be seen there is much scatter of results, reflecting lateral variation in the material 

properties, although the test is considerably influenced by the drilling process as well. While there 

is a general increase in N value with depth, as would be expected, it is possible to see bands of 

reasonably consistent relative density over the 5 m depth intervals examined: 

 

Reduced level range, mOD SPT N value 

-5 to -15 50 

-15 to -20 100 

-20 to -30 130 

-30 to base 145 

 

In terms of relative density description on the borehole logs, the sand is essentially very dense 

below -15 mOD (ie N > 50), with medium dense to very dense conditions at shallower depth. 

 

The Menard test results suggest that the Crag Deposits can be divided into three layers in terms of 

strength/stiffness properties, with boundaries at about -10 mOD, -19 mOD and -34 mOD. This is 

discussed in the Fondasol report, Volume 3A. 

 

4.6 Recent Deposits (Table 3) 

 

The Cohesive Recent Deposits are clays of very to extremely high plasticity, with moisture 

contents falling roughly midway between the corresponding liquid and plastic limits. The more 

organic soils have moisture contents in excess of 100%. 

 

The consolidation test results suggest some overconsolidation of the upper part of the stratum, to 

approximately 8 m depth, below which the soils are essentially normally consolidated, see Figure 

15. 
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4.7 Made Ground  (Table 2) 

 

Material description : slightly silty to silty, slightly gravelly to gravelly fine and medium SAND with 

occasional roots/rootlets, shells/shell fragments, wood and man-made material artefacts (eg brick 

and concrete fragments). In parts varying to GRAVEL with variable sand content. 

Rarely encountered as cohesive material. Surface layer of concrete or macadam at some 

locations. 

 

The Made Ground is almost entirely derived from natural deposits excavated during construction of 

the Sizewell B power station, and subsequently reworked during landscaping works. The 

distinction between this placed material and the underlying natural soils of similar origin is 

therefore extremely difficult except where clear identifiers such as man-made artefacts are 

encountered, or a relic topsoil layer separating reworked and natural materials is present. 

 

5 GROUNDWATER  

 

Records of groundwater monitoring carried out in borehole installations during the fieldwork are 

presented in Volume 1. The results of a pumping test in the Crag Deposits are reported in Volume 

3B which includes an interpretation of the test data to assess hydrogeological parameters. 

 

Comments relating to the background monitoring of groundwater levels during the fieldwork period 

between end of July 2010 and beginning of March 2011 are presented below. The data examined 

exclude observations influenced by the pumping test carried out between 26 January and 13 

February 2011. The records have been corrected for barometric variation. 

 

The two vibrating wire piezometers installed in the Chalk (CBH1 and MPM2) showed artesian 

groundwater conditions, with a piezometric surface at approximately 4.5 m above ground level. 

The pressure varied by up to 0.80 m during the monitoring period. The trend of variation in 

pressure with time is similar in the two installations and is probably at least partly due to tidal 

response. 

 

The other CBH and DBH series borehole monitoring standpipes were installed in the Crag 

Deposits, with two nominal response zones ranges: typically between 10 and 20 m below ground 

level, and between 15 and 35 m below ground level. The average water levels for each installation 

are at between 0.28 and 0.73 mOD (ie, within 0.45 m), indicating a phreatic surface at an average 

elevation of 0.53 mOD. The groundwater level in the Crag Deposits is tidally influenced, by 
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between 0.3 and 1.2 m in the monitored installations, as shown in the example data extracts, see 

Figure 27. The variation appears to be largely influenced by the distance from the sea, see Figure 

28. 

 

The GW series standpipes were installed in the Made Ground/Recent Deposits and top of the 

Crag Deposits to a maximum depth of about 15 m. These indicate a greater range of groundwater 

elevations, with average water levels for each installation at between 0.44 and 2.14 mOD. The 

higher groundwater levels were recorded in the installations where ground level is greater. GW1 

and 2, for example, show groundwater at above 2 mOD where ground level is in excess of 

13 mOD. 

 

The range of water levels recorded in each GW installation varied between 0.12 and 1.58 m, the 

greater ranges being closer to the sea, although there is not a simple trend due to the greater 

lateral extent and ground level variation of these holes. 

 

The monitoring installations suggest that the vertical groundwater pressure profile through the 

superficial materials and Crag Deposits is essentially hydrostatic, see Figure 29. However, the 

long standpipe response zones (generally greater than 10 m) are likely to mask the effects of 

under-drainage or surface recharge. 

 

SUMMARY OF GROUNDWATER CONDITIONS 

Installation reference Range of 

values 

Average 

value 

Standard 

deviation 

Remarks 

CHALK, GWL mOD    Vibrating wire piezometers 

CBH1 6.75 to 7.55 7.02 0.08  

MPM2 5.77 to 6.24 5.96 0.08  

CRAG  DEPOSITS, GWL mOD    Standpipes 

CBH and DBH installations -0.06 to 1.19 0.53 NA All data from 15 No installations 

 0.28 to 0.73 NA NA Range of water levels averaged for 

each installation 

 

Prepared By P Hepton BSc PhD  

Reviewed By R C Gosling BSc CEng MICE 
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Project No. 

Carried out for 

ONSHORE INVESTIGATIONS PHASE 1 FOR SIZEWELL SITE 

A0012-10 

NNB Generation Company Limited 

Table 

2 

Summary of Material Properties – 
Made Ground 

Parameter No of 

results 

Range of 

values 

Average 

value 

Standard 

deviation 

Remarks 

Particle size distribution 

<63 µm (silt and clay) 

0.063 to 0.2 (fine sand) 

0.2 to 0.63 (med sand) 

0.63 to 2 (coarse sand) 

2 to 6.3 (fine gravel) 

6.3 to 20 (med gravel) 

12 

 

1 to 15 

18 to 42 

44 to 61 

0 to 8 

0 to 4 

0 to 11 

 

8.6 

25.4 

56.5 

4.1 

1.6 

1.6 

 

4.4 

7.4 

5.7 

2.4 

1.1 

3.2 

See Figure 6.1 

Moisture content, w % 8 14 to 20 17 2.0 See Figure 7.1 and 7.2 

Particle density, ρs Mg/m
3
 6 2.63 to 2.79 2.66 0.06 See Figure 9 

Bulk density, γb Mg/m
3
 7 1.80 to 2.14 2.04 0.11 

Dry density, γd Mg/m
3
 7 1.58 to 1.86 1.76 0.09 

Linear measurement 

See Figure 10 

Min dry density, Mg/m
3
 2 1.41 and 1.52 1.47 NA 

Max dry density, Mg/m
3
 2 1.71 and 1.89 1.80 NA 

See Figure 11 

Translation shear box 

Friction angle peak, φp
o
 

Friction angle residual, φr
o
 

Cohesion peak, cp kPa 

Cohesion residual, cr kPa  

 

3 

 

3.5 to 44 

27.5 to 36 

3 to 21 

0 to 18 

 

40 

31 

9 

7 

 

4 

5 

10 

10 

 

Sets of 3 

See Figure 12 
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A0012-10 

NNB Generation Company Limited 

Table 

3 

Summary of Material Properties – 
Recent Deposits 

Parameter No of 

results 

Range of 

values 

Average 

value 

Standard 

deviation 

Remarks 

Particle size distribution 4    See Figure 6.2 

Liquid limit, WL 8 79 to 498 172 141 Excluding results 32 

See Figure 7.1 and 7.3 

Plastic limit, WP 7 32 to 101 56 30 Excluding 2 results NP 

Plastic index, PI 7 42 to 122 69 28  

Moisture content, w % 13 58 to 842 19 219 Excluding result 48 

Liquidity index, LI 7 0.48 to 0.62 0.52 0.05 Excluding result -0.268 

Atterberg limits 
classification  

Soils of very high to extremely high plasticity, plotting above and 

below the 'A-line' 

See Figure 8 

Particle density, ρs Mg/m
3
 3 2.61 to 2.64 2.62 0.02 See Figure 9 

Bulk density, γb Mg/m
3
 6 0.84 to 1.54 1.19 0.25 

Dry density, γd Mg/m
3
 6 0.12 to 0.89 0.46 0.30 

Linear measurement 

See Figure 10 

Undrained shear strength 
(triaxial test), Su kPa 

6 13 to 68 46 20 See Figure 13 

One dimensional 
 consolidation 

9    Oedometer tests. See Figure 15 

Methylene blue value, 
g/kg 

9 19.0 to 45.9 36.4 8.2 Excluding result 2.5 

See Figure 17 

Mineralogy 2 Granular soil – 86 % quartz, 6 % calcite 

Fine soil – 66 % smectite/illite/kaolinite/chlorite, 

30 % quartz and calcite 

See Volume 4 

 

S wave velocity, km/s 14 0.151 to 0.271 0.219 0.042 

P wave velocity, km/s 6 1.50 to 1.80 1.68 0.10 

Includes Made Ground, from 0 to 

-15 mOD. See Volume 3B 
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Table 

4 

Summary of Material Properties - 
Crag Deposits 

Parameter No of 

results 

Range of 

values 

Average 

value 

Standard 

deviation 

Remarks 

Particle size distribution 

<63 µm (silt and clay) 

0.063 to 0.2 (fine sand) 

0.2 to 0.63 (med sand) 

0.63 to 2 (coarse sand) 

2 to 6.3 (fine gravel) 

6.3 to 20 (med gravel) 

39 

 

1 to 8 

8 to 45 

22 to 69 

1 to 48 

0 to 12 

0 to 6 

 

3 

21 

50 

18 

3.5 

1.5 

 

1.7 

10 

11 

12 

3 

2 

 

Excludes 6 results with >10% 

passing 63um and 2 results of 

>40% passing 63um, from 

probable cohesive inclusions. 

See Figure 6.3. 

Moisture content, w % 38 14 to 29 19 3.1 See Figure 7.1 and 7.4 

Liquid limit, WL 2 38 and 41 40 2 Excluding result 21 

Plastic limit, WP 2 19 19 NA Excluding result NP 

Plastic index, PI 2 19 and 22 21 2  

Liquidity index, LI 2 0.36 and 0.53 0.44 0.12  

Atterberg limits 

classification  
Clay of intermediate plasticity See Figure 8 

Particle density, ρs Mg/m
3
 30 2.63 to 2.73 2.67 0.02 See Figure 9 

Bulk density, γb Mg/m
3
 35 1.90 to 2.14 2.04 0.06 

Dry density, γd Mg/m
3
 35 1.49 to 1.83 1.72 0.07 

Linear measurement 

See Figure 10 

Min dry density, Mg/m
3
 33 1.37 to 1.59 1.48 0.05 

Max dry density, Mg/m
3
 33 1.65 to 1.93 1.80 0.06 

See Figure 11 

Translation shear box 

Friction angle peak, φp
o
 

Friction angle residual, φr
o
 

Cohesion peak, cp kPa 

Cohesion residual, cr kPa 

9 

 

33.5 to 40.5 

28.5 to 34.0 

0 to 79 

0 to 25 

 

36.7 

30.8 

26 

9 

 

2.5 

1.8 

27 

11 

 

See Figure 12 

Undrained shear 

strength (triaxial test 

determinations), Su kPa 

10 82 to 345 177 94 

 

Permeability, k m/s 
9 

2.6 E-5 to 

1.1 E-4 
7.4 E-5 3.1 E-5 

 

Falling head test 

pH 9 6.9 to 7.7 7.3 0.3  

Sulphate, SO4 g/l 9 0.04 to 0.31 0.15 0.10  

Carbonate, CO3 % 9 0.82 to 11 3.5 3.64  

Mineralogy 
2 

71 and 89 % quartz 

2 to 15 % calcite and aragonite 

See Volume 4 
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Table 

4 

Summary of Material Properties - 
Crag Deposits 

S wave velocity, km/s 27 0.320 to 0.601 0.466 0.086 

P wave velocity, km/s 26 1.715 to 2.111 1.935 0.104 

Between -15 and -42 mOD 

See Volume 3B 

Menard Pressuremeter Tests (PMT) 

See Volume 3A (including assessment of drilling parameters in MPM and DBH boreholes) 

 

Standard Penetration Test (SPT) N values 

Depth, mOD 

No of 

results 

Range of 

values 

Average 

value 

Standard 

deviation 

Remarks 

-5 to -10 31 4 100 46 25 

-10 to -15 77 10 150 61 27 

-15 to -20 75 16 200 99 35 

-20 to -25 76 68 231 129 36 

-25 to -30 73 65 375 130 43 

-30 to -35 69 75 214 142 32 

-35 to -40 71 63 214 148 35 

-40 to -45 53 46 214 145 39 

525 tests in 14 BHs (12 No 

penetrating full Crag Deposits 

thickness). See Figure 18 

Sheet 2 of 2 
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Table 

5 

Summary of Material Properties – 
London Clay 

Parameter No of 

results 

Range of 

values 

Average 

value 

Standard 

deviation 

Remarks 

Particle size distribution 

<2 µm (clay) 

2 to 63µm (silt) 

 

10 

 

30 to 60 

40 to 62 

 

43 

54 

 

9 

8 

See Figure 6.4 

Liquid limit, WL 26 75 to 114 90 11 Excluding result 39 

See Figure 7.1 and 7.5 

Plastic limit, WP 26 26 to 51 37 7 Excluding result 17 

Plastic index, PI 25 29 to 79 53 10  

Moisture content, w % 28 27 to 58 43 7  

Liquidity index, LI 26 -0.11 to 0.35 0.11 0.12  

Atterberg limits 
classification 

Clay of very high and extremely high plasticity (CV and CE). Five 

results silt of very high and extremely high plasticity (MV and ME) 

See Figure 8 

Particle density, ρs Mg/m
3
 8 2.62 to 2.70 2.65 0.03 See Figure 9 

Bulk density, γb Mg/m
3
 13 1.66 to 1.95 1.80 0.10 

Dry density, γd Mg/m
3
 13 1.08 to 1.49 1.27 0.14 

Linear measurement 

See Figure 10 

Undrained shear strength 
(triaxial test), Su kPa 

2 12 and 68    

One dimensional 
consolidation 

4    Oedometer tests. See Figure 16 

Permeability, k m/s 1 4 E-11 NA NA Triaxial cell permeability 

Methylene blue value, 
g/kg 

13 58.0 to 88.0 72.2 8.1 Excluding results 10.7 and 31.5 

See Figure 17 

Mineralogy 2 58 and 60 % smectite, 8 to 15 % illite/kaolinite/chlorite See Volume 4 

 

S wave velocity, km/s 11 0.317 to 0.611 0.440 0.117 

P wave velocity, km/s 14 1.608 to 1.980 1.753 0.106 

Between -43 and -56 mOD. See 

Volume 3B 
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Table 

6 

Summary of Material Properties – 
Lower London Tertiaries 

Sheet 1 of 2 

UPPER CLAY 

Parameter No of 

results 

Range of 

values 

Average 

value 

Standard 

deviation 

Remarks 

Particle size distribution 

<2 µm (clay) 

2 to 63µm (silt) 

 

8 

 

20 to 56 

36 to 76 

 

42 

51 

 

14 

13 

 

Including Upper and Lower Clay 

See Figure 6.5 

Liquid limit, WL 6 27 to 55 38 11 See Figure 7.1 and 7.6 

Plastic limit, WP 5 17 to 21 19 2 Excluding result NP 

Plastic index, PI 5 8 to 34 21 11  

Moisture content, w % 8 19 to 33 25 4  

Liquidity index, LI 5 0.03 to 0.73 0.38 0.30  

Atterberg limits 
classification  

Clay of low to high plasticity (CL to CH), one result NP See Figure 8 

Particle density, ρs Mg/m
3
 6 2.61 to 2.68 2.64 0.04 See Figure 9 

Bulk density, γb Mg/m
3
 7 1.97 to 2.18 2.06 0.07 

Dry density, γd Mg/m
3
 7 1.56 to 1.83 1.67 0.09 

See Figure 10 

Undrained shear strength 
(triaxial test), Su kPa 

     

One dimensional 
consolidation 

5    Oedometer tests. See Figure 16. 

Including Lower Clay 

Permeability, k m/s 1 9 E-12 NA NA Triaxial cell permeability 

Methylene blue value, 
g/kg 

7 1.7 to 49.7 20.2 17.4 See Figure 17 

 

S wave velocity, km/s 11 0.240 to 0.565 0.446 0.093 

P wave velocity, km/s 11 1.709 to 1.981 1.850 0.072 

Between -58 and -68 mOD. See 

Volume 3B 
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Table 

6 

Summary of Material Properties – 
Lower London Tertiaries 

Sheet 2 of 2 

LOWER CLAY 

Parameter No of 

results 

Range of 

values 

Average 

value 

Standard 

deviation 

Remarks 

Particle size distribution     See above 

Liquid limit, WL 8 96 to 138 117 17 See Figure 7.1 and 7.6 

Plastic limit, WP 8 31 to 44 39 5  

Plastic index, PI 8 62 to 95 78 14  

Moisture content, w % 8 31 to 48 41 6  

Liquidity index, LI 8 -0.06 to 0.10 0.02 0.05  

Atterberg limits 
classification  

Clay of extremely high plasticity (CE) See Figure 8 

Particle density, ρs 

Mg/m
3
 

4 2.61 to 2.67 2.65 0.03  

Bulk density, γb Mg/m
3
 5 1.69 to 1.93 1.80 0.12  

Dry density, γd Mg/m
3
 5 1.16 to 1.55 1.28 0.17  

Undrained shear 
strength (triaxial test), 
Su kPa 

     

Methylene blue value, 
g/kg 

8 65.4 to 116.1 91.5 18.5 See Figure 17 

Mineralogy 
2 

Granular soil – 83 % quartz 

Fine soil – 57 % smectite, 14 % illite/kaolinite/chlorite 

See Volume 4 

 

S wave velocity, m/s 6 260 to 505 363 98 

P wave velocity, km/s 

6 1.604 to 1.741 1.682 0.047 

Between -68 and -74 mOD. 

Higher values probably influenced 

by refraction through underlying 

stratum 

S wave velocity, km/s 7 0.946 to 1.272 1.062 0.107 

P wave velocity, km/s 7 1.729 to 2.397 2.039 0.308 

Between -75 and -81 mOD. See 

Volume 3B 
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Table 

7 

Summary of Material Properties – 
Chalk 

Parameter No of 

results 

Range of 

values 

Average 

value 

Standard 

deviation 

Remarks 

Mineralogy 2 99 % calcite See Volume 4 

Unconfined compressive 
strength, MPa 

4 1.07 to 2.34 1.65 0.53  

Young's modulus E, 
MPa 

4 630 to 1145 825 245  

Poisson's ratio ν 4 0.16 to 0.29 0.22 0.06  

Moisture content 5 27 to 36 30 3  

Bulk density, γb Mg/m
3
 5 1.94 to 1.98 1.95 0.02  

Dry density, γd Mg/m
3
 5 1.43 to 1.56 1.50 0.05  

Saturated moisture 
content, % 

5 27 to 33 30 2  

Porosity, % 5 42 to 47 44 2  

 

S wave velocity, km/s 32 0.944 to 1.128 1.033 0.046 

P wave velocity, km/s 
32 2.152 to 2.662 2.351 0.106 

Between -86 and -118 mOD. 

Erratic values between -81 and -

85 mOD ignored. See Volume 3B 
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Notes: Mean and +- 1 standard deviation shown for all PSDs where >80% passing 2 mm

Percentage passing

Minimum Maximum Average Standard deviation
0.063 1 15 8.6 4.4

0.150 12 24 18.8 3.9

0.212 23 43 34.0 6.0

0.300 39 89 56.3 13.6

0.425 65 98 80.0 10.1

0.60 79 99 90.5 6.3

1.18 81 99 93.6 5.5

2.00 82 100 94.5 5.2

3.35 83 100 95.3 4.8

5.0 83 100 96.0 5.0

6.3 83 100 96.2 5.0

10 84 100 97.2 4.7

14 86 100 97.9 4.1

20 89 100 98.4 3.2

28 90 100 98.7 3.0

37.5 91 100 99.2 2.7

50 91 100 99.2 2.7

63 91 100 99.2 2.7

75 100 100 100.0 0.0

90 100 100 100.0 0.0

125 100 100 100.0 0.0
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Particle Size Distribution - Made Ground
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Particle Size Distribution - Recent Deposits



Notes: Mean and +- 1 standard deviation shown for all PSDs where <10% passing 63um
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Particle Size Distribution - Crag Deposits



Notes: Mean and +- 1 standard deviation shown for all PSDs
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 6.4

Particle Size Distribution - London Clay



Notes: Mean and +- 1 standard deviation shown for all PSDs where <10% passing 63um
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6.5

Particle Size Distribution - Lower London 

Tertiaries Clay



Notes: Statistical analysis not appropriate
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Particle Size Distribution - Lower London 

Tertiaries Sand
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Moisture Content and Atterberg Limits Profile - 

All Strata
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Moisture Content and Atterberg Limits Profile - 

Made Ground



Prepared: 24/03/2011 17:43

-12

-10

-8

-6

-4

-2

0

2

0 50 100 150 200 250 300 350 400 450 500

Moisture Content, %

R
e
d
u
c
e
d
 L

e
v
e
l,
 m

O
D

Moisture Content, % Liquid Limit/Plastic Limit

Notes: Values > 500% not shown ONSHORE INVESTIGATIONS PHASE 1 FOR SIZEWELL SITE                                                                                                                                                                                                

A0012-10       

NNB Generation Company Limited                                                                                               

Project

Project No.

Carried out for

Figure

7.3

Moisture Content and Atterberg Limits Profile -

Recent Deposits
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Moisture Content and Atterberg Limits Profile - 

Crag Deposits
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Moisture Content and Atterberg Limits Profile - 

London Clay
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Moisture Content and Atterberg Limits Profile - 

Lower London Tertiaries
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Plasticity Chart - All Strata
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Particle Density - All Strata
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Bulk and Dry Density - All Strata
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Minimum and Maximum Dry Density - 

Crag Deposits
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Shear Strength (Direct Shear) - 

Crag Deposits

Cohesion Intercept, kPa

0 20 40 60 80 100

Peak Residual



Prepared: 18/05/2011 11:41

-10

-9

-8

-7

-6

-5

-4

-3

-2

-1

0

0 10 20 30 40 50 60 70 80 90 100

Undrained Shear Strength, kPa

R
e
d
u
c
e
d
 L

e
v
e
l,
 m

O
D

Triaxial test result

Notes:  ONSHORE INVESTIGATIONS PHASE 1 FOR SIZEWELL SITE                                                                                                                                                                                                

A0012-10       

NNB Generation Company Limited                                                                                               

Project

Project No.

Carried out for

Figure

 13.1

Undrained Shear Strength Profile -

Recent Deposits
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Undrained Shear Strength Profile -

London Clay



0

2
0
0

4
0
0

6
0
0

8
0
0

1
0
0
0

0
2
0
0

4
0
0

6
0
0

8
0
0

1
0
0
0

1
2
0
0

1
4
0
0

1
6
0
0

1
8
0
0

2
0
0
0

s
 =

 (
σ

1
+

σ
3
)/

2
  

 (
k
P

a
)

t = (σ1-σ3)/2   (kPa)

Notes:  Project

Project No.

Carried out for

ONSHORE INVESTIGATIONS PHASE 1 FOR SIZEWELL SITE

A0012-10

NNB Generation Company Limited

Figure

14.1

Summary of Effective Stress Tests - 

London Clay
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Summary of Effective Stress Tests - 

Lower London Tertiaries
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Oedometer Interpretation - Recent Deposits
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Oedometer Interpretation - London Clay and 

Lower London Tertiaries
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Methylene Blue Value
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SPT N Depth Profile - Crag Deposits
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Shear Modulus (SBP) - All Strata
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Drained Strength Parameters (SBP) -

Crag Deposits
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Undrained Shear Strength (SBP) -

London Clay and Lower London Tertiaries
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Crosshole Seismic Test Results -

All Strata
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CPT Data Summary



Notes:

1 SBP values from all unload-reload loops per test

2 Crosshole values from shear wave velocity profile and constant soil bulk density of 2 Mg/m3

3 Laboratory test values derived from measured Young's modulus E = 2 G (1+ν) and assuming ν = 0.5
4 MPM Em profile derived from statistical interpretation carried out by Fondasol on pressuremeter 

modulus values for all tests. Values are not shear modulus and are shown for comparative purposes 

only.
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Shear Modulus Summary
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Undrained Shear Strength Sumary -

London Clay and Lower London Tertiaries



Notes:

SPT N values corrected for overburden pressure using BS EN ISO 22476-3:2005 A.4 (overconsolidated)
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Drained Shear Strength Summary -

Crag Deposits
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Groundwater Elevation Variation 
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1 Introduction 

The purpose of this report is to provide an interpretation of the data obtained from a program of 

pumping tests that have been carried out, within the underlying Crag Deposits, at the location of the 

proposed Sizewell C Power Station. The program of works comprised an intermittent step test, 

constant discharge test and recovery test. During each phase the abstraction flow and piezometric 

heads, in the abstraction well and a number of piezometers, were recorded against time. Full details 

are given in the factual report on the pumping test WJGL (2011). 

The location of the site is shown in Figure 1, and a site plan indicating the location of the well and 

piezometers is given in Figure 2 of this report. The site is located immediately adjacent to the North 

Sea coast, though separated from the shore line by coastal sand dunes. Adjacent to the site are the 

existing Sizewell A (currently being decommissioned) and Sizewell B power stations. Generally 

existing ground level was approximately between +1 to +2 mOD.  

Typical ground conditions are as follows: 

Stratum Top of Stratum (mAOD) 

SAND 1.5 

Peaty CLAY -9.4 

Crag Deposits -10.4 

London CLAY -40.4 

 

Plots of the drawdown-time data obtained from the step test and constant rate test are shown in 

Figures 3 and 4.  

 

2 Methods of Analysis of Distance-Drawdown-Time Data 

Four elements of the test have been analysed with the software package AquiferWin32 Version 3.28 

using the following analyses. The different methods of analyses are detailed in Kruseman and de 

Ridder (2000). 
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Test phase Type of Analysis 

Step test Birsoy and Summers 

Initial drawdown, unsteady state (constant rate test) Theis 

Steady state (constant rate test) Theim 

Recovery phase, unsteady state (constant rate test) Theis 

 

It has been assumed that the Clay above the Crag Deposits acts as a confining layer, this is confirmed 

by the pumping test results that show no discernable drawdown in the shallow aquifer above the Clay 

layer during the pumping phase.  

2.1 Step Test 

The step test yield/drawdown data has been plotted manually in Figure 5, and has also been analysed 

using Birsoy and Summers (1980), this assumes the following; 

 The aquifer is confined. 

 The aquifer has an infinite areal extent. 

 The aquifer is homogeneous, isotropic and of uniform thickness over the area influenced by 

the test. 

 Prior to pumping the piezometric surface is horizontal over the area that will be influenced by 

the test. 

 The aquifer is pumped step wise or intermittently at a variable discharge rate or is 

intermittently pumped at a constant discharge rate. 

 The well penetrates the entire thickness of the aquifer and therefore receives flow by 

horizontal flow. 

 The flow to the well is in an unsteady state. 

The results from the analysis for each of the four steps are presented in Figures 6 to 9. 

2.2 Constant Rate Test (Initial Drawdown) 

The initial stages of drawdown when the flow to the well is in an unsteady state have been analysed 

using Theis’ method. This assumes the following: 
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 The aquifer is confined. 

 The aquifer has an infinite areal extent. 

 The aquifer is homogeneous, isotropic and of uniform thickness over the area influenced by 

the test. 

 Prior to pumping the piezometric surface is horizontal over the area that will be influenced by 

the test. 

 The aquifer is pumped at a constant discharge rate. 

 The well penetrates the entire thickness of the aquifer and thus receives water by horizontal 

flow. 

 The water removed from storage is discharged instantaneously with decline of head. 

 The diameter of the well is small, i.e. the storage in the well can be neglected. 

 The flow to the well is in an unsteady state. 

The results from the analysis for all of the piezometers with response zones in the Crag Deposits are 

presented in Figures 10 to 25. 

2.3 Constant Rate Test (Steady State) 

The latter stages of drawdown when the flow to the well is in a steady state have been analysed using 

Theim’s method. This assumes the following: 

 Well discharge is at a constant rate. 

 Well is of infinitesimally small diameter. 

 Well fully penetrates the aquifer. 

 Aquifer is fully confined. 

 Aquifer has infinite areal extent. 

 Aquifer is homogeneous, isotropic and of uniform thickness. 

 Groundwater flow is horizontal and at steady state. 

 Discharge from the well is derived exclusively from storage in the aquifer. 

The results from the analysis are presented in Figure 26. 

2.4 Constant Rate Test (Recovery) 

The recovery phase of the test has been analysed using Theis’ recovery method. This assumes the 

following: 
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 The well discharge is at a constant rate. 

 The well is of infinitesimally small diameter. 

 The well fully penetrates the aquifer. 

 The aquifer is fully confined. 

 The aquifer has an infinite areal extent. 

 The aquifer is homogeneous, isotropic and of uniform thickness over the area influenced by 

the test. 

 Groundwater flow is horizontal and unsteady. 

 Discharge from the well is derived exclusively from storage in the aquifer. 

The results from the analysis are presented in Figures 27 to 42. 

3 Observations 

3.1 Transmissivity and Hydraulic Conductivity 

The transmissivity values obtained from the various analyses are presented in Tables 1 and 2. A 

range of transmissivities have been calculated based on the initial drawdown phase, the steady state 

phase and the recovery phase, with values varying from 692 m2/d to 5606 m2/d. It should be noted 

that the tidal affects considerably influence the values obtained for the Theis unsteady state analyses 

(initial drawdown and recovery phases), particularly those at distance from the well where the 

drawdown created by the pumping is of a similar magnitude to the tidal range. More reliance should be 

put on the results from the piezometers within 30 m of the pumped well where the measured 

drawdowns are in excess of 1.5 m, and the tidal affects are a much smaller portion of the measured 

drawdown. Even so, the tidal movement are still likely influence the values obtained to some extent. 

 

Theim’s steady state analysis method uses the water level data from the high tide peak just prior to 

commencing pumping, and the pumped water level data from the high tide peak just prior to switching 

off the pump. Although some variation in the tidal level between these two points is possible this 

analysis is likely to be the least affected by tidal variation. More confidence should therefore be placed 

on this value, rather than the Theis unsteady state analyses which are certainly influenced by the tidal 

movements. 
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A good correlation can be seen between the values obtained from the Theim steady state analysis 

and those obtained from analysing the well during the step test (Birsoy and Summers). The tidal 

influence on the step test data is minimal because the drawdown in the well is large compared to the 

tidal range, and each step is only 2 hours duration, during which time tidal movements are limited to a 

maximum of 10 - 15 cm. 

 

The most valid transmissivity values, from the near piezometer, the steady state analysis and from the 

step test, are presented in the following table. These suggest that the transmissivity is between 687 

and 1168 m2/d. Averaging these gives a transmissivity value of 914 m2/d. 

Well/ 
Piezometer 

Distance from 
DBH2009_20 

(m) 

Theis, 1935 
T (m2/day) 

Theis, 1946 
(Recovery) 
T (m2/day) 

Thiem, T 
(m2/day) 

Birsoy & Summers 
T (m2/day) 

DBH2009_20 
(Step 1) 0 - - - 687 

DBH2009_20 
(Step 2) 0 - - - 780 

DBH2009_20 
(Step 3) 0 - - - 766 

DBH2009_20 
(Step 4) 0 - - - 784 

DBH2009_3 5.24 941 977 

692 

 
DBH2009_4 9.04 838 906  
DBH2009_8 9.23 902 939  
MPM2009_7 23.50 992 1168  
DBH2009_12 25.02 1013 1118  
DBH2009_5 25.48 885 939  
DBH2009_9 27.04 979 1058  

 

Estimates of hydraulic conductivity have been obtained by dividing the transmissivities by the aquifer 

depth, which has been assumed to be 32.1 m. This is an average thickness of the Crag Deposits from 

four boreholes that completely penetrate the aquifer (MPM2009_4A, MPM2009_7A, DBH2009_20 and 

CPT2009_41).The hydraulic conductivity values are presented in Tables 3 and 4. The most valid 

values are presented below, it can be seen that these are in the range from 2.55 x 10-4 m/s to 

4.33 x 10-4 m/s. 
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Well/ 
Piezometer 

Distance from 
DBH2009_20 

(m) 

Theis, 1935 
k (m/s) 

Theis, 1946 
(Recovery) 

k (m/s) 

Thiem 
k (m/s) 

Birsoy & Summers 
k (m/s) 

DBH2009_20 
(Step 1) 0 - - - 2.55E-04 

DBH2009_20 
(Step 2) 0 - - - 2.89E-04 

DBH2009_20 
(Step 3) 0 - - - 2.84E-04 

DBH2009_20 
(Step 4) 0 - - - 2.91E-04 

DBH2009_3 5.24 3.49E-04 3.62E-04 

2.57E-
04 

 

DBH2009_4 9.04 3.11E-04 3.36E-04  

DBH2009_8 9.23 3.35E-04 3.48E-04  

MPM2009_7 23.50 3.68E-04 4.33E-04  

DBH2009_12 25.02 3.76E-04 4.15E-04  

DBH2009_5 25.48 3.28E-04 3.48E-04  

DBH2009_9 27.04 3.63E-04 3.92E-04  
 

Averaging the hydraulic conductivity values in the table above gives a value of 3.4 x 10-4 m/s. 

3.2 Storage Coefficient 

The storage coefficient values obtained from the Theis unsteady state analysis of the initial drawdown 

are given in Table 2, these vary from 4.4 x 10-5 to 1.4 x 10-3. For reasons given in Section 3.1, the 

most reliable values are likely to be those obtained from the near piezometers, within 30 m of the well. 

Averaging the values from these piezometers gives a Storage Coefficient of 4.2 x 10-4. 

3.3 Radius of Influence 

The radius of influence can be estimated from the distance drawdown plot, Figure 43, of the water 

levels recorded during the latter stages of the constant rate discharge test. Using all data points a 

radius of influence of approximately 450 m is calculated. However, to the east, on the seaward side, 

the sea is likely to act as a fixed head boundary. Using the data points from the four piezometers 

(DBH2009_8, DBH2009_9, DBH2009_10 and DBH2009_11), to the seaward side of the well gives a 

radius of influence of approximately 380 m (Figure 43). This corresponds closely to the estimated 

distance from the well to the mean tide level of approximately 370 m. 
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3.4 Groundwater Levels and Drawdown 

The groundwater levels, at high tide, prior to pumping, during pumping, and after pumping are shown 

in Figures 44 to 46 in the form of contour plots. A larger scale contour plan around the well is given in 

Figure 47, and a drawdown contour plot is provided in Figure 48 for the pumped water levels only. 

When no pumping is occurring the contour plots for high tide levels show that the groundwater 

gradient is towards the land. In Figure 49 the groundwater level contours have been plotted for a low 

tide, this shows that during the low tide the groundwater gradient is towards the sea.  

3.5 Electrical Conductivity and Temperature 

The temperature and electrical conductivity of the groundwater within the boreholes were monitored 

throughout the test period, these are presented in Figures 50 and 51 respectively. Recorded 

temperatures in the Crag Deposits are very consistent throughout the test period with no discernable 

influence detected during the pumping. Temperatures within the shallow aquifer (GW6S and GW24S) 

show a falling trend over the testing period, probably due to the seasonal variation in shallow 

groundwater temperatures; again no pumping influence is detectable. 

From Figure 51 it can be seen that the electrical conductivity is influenced by pumping. It is also 

apparent that there are step changes in the readings when the dataloggers are removed, downloaded 

and replaced, this is likely to be due to disturbance of the water column. This implies that the electrical 

conductivity within the boreholes varies with depth. In order to investigate this relationship the 

background conductivity readings have been plotted for all piezometers against the mid point of the 

response zone in Figure 52. Where there are tidal variations of the conductivity value, an approximate 

average has been used. This approximate evaluation of the data would suggest that the electrical 

conductivity values vary from approximately 1 mS/cm at an elevation of -10 mOD, up to a conductivity 

of approximately 35 mS/cm at an elevation of -26 mOD. 

4 Concluding Remarks 

The pumping tests have been analysed using a number of different methods, these give a range of 

values for transmissivity, T, hydraulic conductivity, k, and storage coefficient, S. Due to the tidal affects 

the most valid data is likely to be from the piezometers located closest to the abstraction well and from 

the well itself. These data give the following range of results. 
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Parameter Minimum Maximum Average 

Transmissivity, T 687 m2/d 1168 m2/d 914 m2/d 

Hydraulic conductivity, k 2.55 x 10-4 m/s 4.33 x 10-4 m/s 3.4 x 10-4 m/s 

Storage coefficient, S 4.4 x 10-5 1.4 x10-3 4.2 x 10-4 

 

It should also be noted that the sea will act as a fixed head boundary. 

 

 

Dr Gary Holmes 
For and on behalf of 
WJ GROUNDWATER LIMITED 

Dr Toby Roberts 
For and on behalf of 
WJ GROUNDWATER LIMITED 
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Well 
Birsoy and Summers 1980 

Transmissivity, T (m2/day) 
Step 1 Step 2 Step 3 Step 4 

DBH2009_20 687 780 766 784 
 

Table 1: Transmissivity Values from Step Test Analysis 

 

 

 

Well/ 
Piezometer 

Distance from 
DBH2009_20 

(m) 

Theis, 1935 (Confined) Theis, 1946 
(Recovery) Thiem 

S T (m2/day) T (m2/day) T (m2/day) 

DBH2009_20 -       

692 

DBH2009_3 5.24 4.40E-05 941 977 
DBH2009_4 9.04 1.40E-03 838 906 
DBH2009_8 9.23 9.60E-05 902 939 
MPM2009_7 23.50 4.60E-04 992 1168 
DBH2009_12 25.02 1.70E-04 1013 1118 
DBH2009_5 25.48 6.20E-04 885 939 
DBH2009_9 27.04 1.60E-04 979 1058 
DBH2009_10 81.15 8.50E-04 1142 1586 
DBH2009_6 81.37 5.80E-04 1083 1402 
MPM2009_4 122.73 8.70E-04 1556 1979 
DBH2009_13 125.39 6.30E-04 1275 1727 
DBH2009_11 229.61 8.70E-04 1690 2546 
GW24D 235.32 9.80E-04 2165 4238 
DBH2009_7 242.10 8.70E-04 2202 3788 
DBH2009_14 248.33 1.20E-03 4407 5606 
GW6 D 305.43 1.50E-03 2554 5494 

 

Table 2: Results of Storage Coefficient and Transmissivity from Constant Discharge Test 
Analysis 
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Well 
Birsoy and Summers 1980 

Hydraulic Conductivity, k (m/s) 
Step 1 Step 2 Step 3 Step 4 

DBH2009_20 2.55E-04 2.89E-04 2.84E-04 2.91E-04 
 

Table 3: Hydraulic Conductivity Values from Step Test Analysis 

 

 

 

Well/ 
Piezometer 

Distance from 
DBH2009_20 

(m) 

Theis, 1935 
(Confined) 

Theis, 1946 
(Recovery) Thiem 

k (m/s) k (m/s) k (m/s) 

DBH2009_20 -     

2.57E-04 

DBH2009_3 5.24 3.49E-04 3.62E-04 
DBH2009_4 9.04 3.11E-04 3.36E-04 
DBH2009_8 9.23 3.35E-04 3.48E-04 
MPM2009_7 23.50 3.68E-04 4.33E-04 
DBH2009_12 25.02 3.76E-04 4.15E-04 
DBH2009_5 25.48 3.28E-04 3.48E-04 
DBH2009_9 27.04 3.63E-04 3.92E-04 
DBH2009_10 81.15 4.24E-04 5.88E-04 
DBH2009_6 81.37 4.02E-04 5.20E-04 
MPM2009_4 122.73 5.77E-04 7.34E-04 
DBH2009_13 125.39 4.73E-04 6.41E-04 
DBH2009_11 229.61 6.27E-04 9.44E-04 
GW24D 235.32 8.03E-04 1.57E-03 
DBH2009_7 242.10 8.17E-04 1.41E-03 
DBH2009_14 248.33 1.63E-03 2.08E-03 
GW6D 305.43 9.47E-04 2.04E-03 

 

Table 4: Results of Hydraulic Conductivity from Constant Discharge Test Analysis 
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Figure 1: Pumping Test :Location 

The site 
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Figure 3: Step Test
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Figure 4: Constant Rate Test
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Figure 5: Step Test - Yield/Drawdown Plot 
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Step 1 - Birsoy and Summers
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Figure 6: Step Test – Step 1 

Step 2 - Birsoy and Summers
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Figure 7: Step Test – Step 2 
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Step 3 - Birsoy and Summers
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Figure 8: Step Test – Step 3 

Step 4 - Birsoy and Summers
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Figure 9: Step Test – Step 4 
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Data fitted to Theis Type Curve - DBH2009_3
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Figure 10: Theis Analysis  – DBH2009_3 

Data fitted to Theis Type Curve - DBH2009_4
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Figure 11: Theis Analysis  – DBH2009_4 
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Data fitted to Theis Type Curve - DBH2009_5
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Figure 12: Theis Analysis  – DBH2009_5 

 

Data fitted to Theis Type Curve - DBH2009_6
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Figure 13: Theis Analysis  – DBH2009_6 
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Data fitted to Theis Type Curve - DBH2009_7
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Figure 14: Theis Analysis  – DBH2009_7 

Data fitted to Theis Type Curve - DBH2009_8
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Figure 15: Theis Analysis  – DBH2009_8 
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Data fitted to Theis Type Curve - DBH2009_9
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Figure 16: Theis Analysis  – DBH2009_9 

Data fitted to Theis Type Curve - DBH2009_10
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Figure 17: Theis Analysis  – DBH2009_10 
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Data fitted to Theis Type Curve - DBH2009_11
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Figure 18: Theis Analysis  – DBH2009_11 

Data fitted to Theis Type Curve - DBH2009_12
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Figure 19: Theis Analysis  – DBH2009_12 
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Data fitted to Theis Type Curve - DBH2009_13
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Figure 20: Theis Analysis  – DBH2009_13 

Data fitted to Theis Type Curve - DBH2009_14
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Figure 21: Theis Analysis  – DBH2009_4 

 

WJ GROUNDWATER LIMITED 
J1638 Sizewell Pumping Test - Interpretive Report Rev 0

Page 28 of 49



INTERPRETIVE REPORT 
J1638 Sizewell Power Station, Pumping Test 

 

 

Data fitted to Theis Type Curve - MPM2009_4
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Figure 22: Theis Analysis  – MPM2009_4 

Data fitted to Theis Type Curve - MPM2009_7
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Figure 23: Theis Analysis  – MPM2009_7 
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Data fitted to Theis Type Curve - GW6D
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Figure 24: Theis Analysis  – GW6D 

Data fitted to Theis Type Curve - GW24D
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Figure 25: Theis Analysis  – GW24D
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Figure 26: Thiem's Analysis - Steady State
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Data fitted to Theis Recovery - DBH2009_3
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Figure 27: Theis Recovery Analysis  – DBH2009_3 

Data fitted to Theis Recovery - DBH2009_4
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Figure 28: Theis Recovery Analysis  – DBH2009_4 
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Data fitted to Theis Recovery - DBH2009_5
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Figure 29: Theis Recovery Analysis  – DBH2009_5 

 

Data fitted to Theis Recovery - DBH2009_6
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Figure 30: Theis Recovery Analysis  – DBH2009_6 
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Data fitted to Theis Recovery - DBH2009_7
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Figure 31: Theis Recovery Analysis  – DBH2009_7 

Data fitted to Theis Recovery - DBH2009_8
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Figure 32: Theis Recovery Analysis  – DBH2009_8 
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Data fitted to Theis Recovery - DBH2009_9
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Figure 33: Theis Recovery Analysis  – DBH2009_9 

Data fitted to Theis Recovery - DBH2009_10
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Figure 34: Theis Recovery Analysis  – DBH2009_10 
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Data fitted to Theis Recovery - DBH2009_11
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Figure 35: Theis Recovery Analysis  – DBH2009_11 

Data fitted to Theis Recovery - DBH2009_12
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Figure 36: Theis Recovery Analysis  – DBH2009_12 
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Data fitted to Theis Recovery - DBH2009_13

0.00

0.40

0.80

1.20

1.60

2.00

101 102 103 104 105

R
es

id
ua

l D
ra

w
do

w
n 

(m
)

Time, t/t'

Transmissivity  1727  sq m/d

 

Figure 37: Theis Recovery Analysis  – DBH2009_13 

Data fitted to Theis Recovery - DBH2009_14
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Figure 38: Theis Recovery Analysis  – DBH2009_14 
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Data fitted to Theis Recovery - MPM2009_4
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Figure 39: Theis Recovery Analysis  – MPM2009_4 

Data fitted to Theis Recovery - MPM2009_7
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Figure 40: Theis Recovery Analysis  – MPM2009_7 
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Data fitted to Theis Recovery - GW6D

0.00

0.40

0.80

1.20

1.60

2.00

101 102 103 104 105

R
es

id
ua

l D
ra

w
do

w
n 

(m
)

Time, t/t'

Transmissivity  5494  sq m/d

 

Figure 41: Theis Recovery Analysis  – GW6D 

Data fitted to Theis Recovery - GW24D
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Figure 42: Theis Recovery Analysis  – GW24D
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Figure 43: Distance Drawdown Plot
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Figure 50: Temperature
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Figure 51: Electrical Conductivity
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Figure 52: Electrical Conductivity vs. Elevation
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1 INTRODUCTION 

This investigation was carried out on the instructions of Royal Haskoning UK Limited and on 

behalf of British Energy Limited.  The purpose of the work was to investigate ground conditions 

at the proposed nuclear development at Sizewell ‘C’, and provide high quality samples of the 

alluvial clay and peat deposits for detailed logging, geotechnical and chemical (environmental) 

testing. The data obtained will be used to inform the further assessment of the alluvial materials 

for heathland creation and to provide additional geotechnical data to facilitate the construction 

and design of deep excavations and other earthworks.  

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

laboratories; it contains the exploratory hole logs and laboratory testing results. 

The ground investigation has been carried out using cable percussive techniques of soft ground 

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

Site Investigations and with BS10175 Investigation of Potentially Contaminated Sites: Code of 

Practice (2001).  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.  

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 which 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 does 

not consider ecological impacts (eg bats) or botanical risks (eg Japanese knotweed).  It is 

recommended that these are considered as part of the assessment of development constraints for 

the site. 

This report was prepared by Structural Soils Ltd for the sole and exclusive use of British Energy 

Limited 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 site is located to the north of Sizewell ‘B’ power station, approximately 1.5km to the 

northeast of the town centre of Leiston, Suffolk.  The British National Grid Reference of the site 

is TM 473 641.  The site is an irregular shape, approximately 700m north to south and 500m east 

to west in size at its maximum points (see exploratory hole location plan in Appendix A).   

The site is generally flat and low-lying, with a covering of grass.  Exceptions to this are in the 

south, where the ground is undulating and slopes up at an approximate angle of 5 degrees 

towards the boundary with the existing Sizewell ‘B’ power station.  This rises to an elevated 

platform adjacent to the boundary fence in the south west.  A 5m or so high bund has been 

formed along the eastern flanks, parallel to the existing coastal fringe sand dunes.  The southern 

area and eastern bund have been planted with fir trees and gorse.  The area to the north of the site 

is characterised by native trees and bushes. 

Two small, rectangular shaped, wooded areas running north to south are located within the main 

grassed area of the site.  The wooded area to the east and adjacent grassed area was found to be 

waterlogged, indicating poor drainage and making access to this part of the site difficult. 

The site is bounded to the south by the existing Sizewell ‘B’ power station, to the east by the 

coastal fringes of the North Sea, to the north by the Minsmere and Walberswick Special Area of 

Conservation, Special Protection Area, SSSI and a Ramsar Site and to the west by the Sizewell 

Marshes SSSI.   

The nearest surface water feature is a drainage ditch running parallel and adjacent to the western 

boundary of the site. 

2.2 Geology 

The Geological Survey Map of Great Britain (Saxmundham, sheet 191, scale 1:50,000) shows 

the site to be underlain by Made Ground overlying drift deposits of alluvium.  In the northeast of 

the site this is shown as comprising marine deposits of mud with a tidal flat depositional 

environment and in the southwest as peat.  These materials overlie the Crag Group of the 

Quaternary described as fine-grained buff to brown, locally shelly, micaceous sands. 

2.3 Hydrogeology 

The Environment Agency (EA) groundwater vulnerability maps (East Suffolk, sheet 33, scale 

1:100,000) shows the site location as overlying a Minor aquifer (variably permeable).   
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The soils directly beneath the site have been classed as having intermediate leaching potential 

(I2), these being soils that can possibly transmit non-adsorbed, or weakly adsorbed pollutants 

and liquid discharges, but are unlikely to transmit adsorbed pollutants. 
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3 FIELDWORK 

46 no. cable percussion boreholes (BH01 to BH40), were completed between 6 and 29 October 

2008 at locations shown on the Exploratory Hole Location Plan in Appendix A.   The scope of 

investigation and choice of investigation equipment was decided by Royal Haskoning UK 

Limited.  The positions were selected by and set out by Royal Haskoning UK Limited. 

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

recommendations of BS5930: 1999 including amendment 1 (2007).  Detailed descriptions, 

together with relevant comments, are given in the logs included in Appendix B. Sampling and in-

situ testing details were specified by Royal Haskoning UK Limited.  Geotechnical samples were 

taken and returned to the laboratory for classification and potential testing.  Groundwater 

samples were taken for each successive groundwater strike. 

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

and 200mm diameter.  The depths of the boreholes were up to 17.00m.  Standard Penetration 

Tests were carried out at regular intervals in accordance with BS1377: Part 9: 1990: 3.3.  Test 

results are given in detail in tabular format on the Summary of Standard Penetration Tests in 

Appendix B, and also summarised on the borehole logs.  Where a Standard Penetration Test 

exceeded 50 blows, then the blow count for each seating and test drive is shown along with the 

penetration (mm) achieved for this test.  No extrapolation of the test results has been undertaken. 

Where the alluvium was encountered, continuous undisturbed sampling was undertaken in each 

of the boreholes.  Various sampling methods were trialled on site to give the best sample quality 

and recovery in the range of deposits present.   

The most effective method was using a drive sampler to drive a 100mm diameter by 450mm 

long sample tube into the base of the borehole.  The tube was driven by a percussive hammer and 

on completion of driving was pulled from the borehole containing an undisturbed sample.  This 

method was undertaken in 22 of the 26 boreholes where alluvium was encountered.  The 

undisturbed U100 samples were extruded, photographed and logged by an Engineer on site in 

general accordance with the recommendations of BS5930.  The photographs are presented in 

Appendix B. 

An alternative method for continuous undisturbed sampling of the alluvium was undertaken 

along the western boundary of the site in four of the boreholes (BH7, BH36, BH39 and BH40).  

A thin-walled aluminium piston sampling tube of 100mm diameter by 900mm length was fitted 

to a shelby tube drive head and lowered on drill rods to the base of the borehole.  A hydraulic 
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ram was attached to the top of the casing and the tube was driven by hydraulic pressure into the 

alluvium.  The advancement of penetration was able to be measured from the surface, giving 

greater control of the sampling system.  The sample tube remained in the ground for 10 minutes 

after penetration, it was then rotated carefully for two revolutions and withdrawn from the 

borehole.  

On completion combined water/gas monitoring standpipes were installed within selected 

boreholes, the design was decided by Royal Haskoning UK Limited.  The 50mm diameter 

standpipes were installed in four boreholes and 19mm standpipes in 16 boreholes.  The 

remaining boreholes were backfilled with bentonite cement pellets. 

Following the installation groundwater levels and gas monitoring was undertaken on a daily 

basis throughout the period of the site works.  An infrared gas meter was used to measure 

concentrations of carbon dioxide (CO2), methane (CH4) and oxygen (O2) in percentage by 

volume, whilst hydrogen sulphide (H2S) and carbon monoxide (CO) were recorded in parts per 

million.  Initial and steady state concentrations were recorded.  A separate flow meter was used 

to measure borehole flow rates (initial and steady state) in litres per hour (l/hr).  In addition the 

atmospheric pressure before and during monitoring, together with the weather conditions were 

recorded.  All measurements taken are given in Appendix E.   

Twenty one falling head permeability tests were undertaken in selected monitoring wells in 

accordance with BS5930: part 4 (1999) between 24 and 26 November 2008.  The test results are 

present in tabular and graphical format in Appendix F. 

Groundwater was not encountered in BH30 and BH34, hence soakaway tests were undertaken in 

these boreholes in general accordance to recommended practice given in BRE Digest 365.  Due 

to time or other constraints, three fillings of each position were not undertaken.  The results are 

contained in Appendix F. 
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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 UKAS accredited chemical testing 

laboratories.  Geotechnical and contamination tests were scheduled by Royal Haskoning UK 

Limited. 

The following laboratory tests were carried out on samples unless indicated otherwise generally 

in accordance with BS1377: 1990, Methods of test for soils for civil engineering purposes, parts 

1 to 8.  Where non-standard procedures have been undertaken, this will be recorded on the report 

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

report. 

4.1 Moisture Content 

There were 100 moisture content tests undertaken using the oven-drying method in accordance 

with BS1377: Part 2: 1990.  The results are tabulated below the Plasticity Chart (in accordance 

with BS5930: 1999) and the Summary of Classification Tests. 

4.2 Liquid Limit, Plastic Limit and Plasticity Index 

There were 98 liquid and plastic limit tests performed in accordance with BS1377: Part 2: 1990.  

The results are plotted on the Plasticity Chart and are tabulated below the chart (in accordance 

with BS5930: 1999) and in the Summary of Classification Tests.  

4.3 Particle Size Distribution 

There were 39 particle size distribution tests undertaken by sieving in accordance with BS1377: 

Part 2: 1990.  The results are represented graphically as particle size distribution curves and in 

tabular format. 

4.4 One - Dimensional Consolidation Test 

There were 25 one-dimensional consolidation tests undertaken in accordance with BS1377: Part 

5: 1990.  There were 5 loading and 2 unloading stages undertaken on each sample with pressures 

of between 25kPa and 800kPa. 

The results are represented as voids ratio e/log pressure together with values of the coefficients 

of compressibility (mv) and consolidation (cv). 
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4.5 Unconsolidated Undrained Triaxial Compressive Shear Strength Tests (without the 
measurement of pore pressure) 

There were 20 single stage unconsolidated undrained triaxial compression tests without the 

measurement of pore pressure 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 25kPa and 200kPa. 

4.6 Hand Vane Tests 

The undrained shear strengths of 28 undisturbed samples were measured directly using a hand 

vane.  The results are tabulated in the Summary of Laboratory Hand Vane Test Results. 

4.7 Chemical Analyses 

There were 23 soil samples tested to determine their pH values and aqueous extract sulphate 

contents in accordance with BS1377: Part 3:1990 clause 5. 

There were 69 organic determinations undertaken in accordance with BS1377: Part 3: 1990.   

There were 37 loss of ignition tests undertaken in accordance with BS1377: Part 3: 1990.4.23. 

4.8 Environmental Testing 

There were 27 soil samples analysed in accordance with UKAS/MCERTS standards for Waste 

Characterisation (Total Soil Analysis) Testing, which included the following determinands; 

arsenic, cadmium, chromium, lead, mercury, selenium, copper, nickel, zinc, vanadium, boron, 

volatile organic compounds (VOC), semi-volatile organic compounds excluding PAH, 

polycyclic aromatic hydrocarbons (PAH), total petroleum hydrocarbons (TPH) 

(aromatic/aliphatic split), BTEX compounds (speciated), PCB, asbestos screen, phenols, 

pesticides (combined organochlorine and organophosphorus), cyanide, sulphur, pH, fraction 

organic carbon, loss on ignition.  

There were 27 samples also analysed for Waste Characterisation (Total Leachate) Testing, which 

included the following determinands; arsenic, cadmium, chromium, lead, mercury, selenium, 

copper, nickel, zinc, vanadium, boron, selenium, volatile organic compounds (VOC), semi-

volatile organic compuunds excluding PAH, polycyclic aromatic hydrocarbons (PAH), total 

petroleum hydrocarbons (TPH) (aromatic/aliphatic split), BTEX compounds (speciated), 

phenols, pesticides (combined organochlorine and organophosphorus), cyanide, sulphate, pH. 





Supplementary Ground Investigation Report –  Proposed Nuclear Development at Sizewell ‘C’ British Energy Limited 

 

722201r Page 12 Structural Soils Limited 
 

5 REFERENCES 

5.1 BS 5930:1999 Code of Practice for Site Investigations: amendment 1 (2007). 

5.2 BS 10175: 2001 Investigation of potentially contaminated sites: Code of practice. 

5.3 Geological Survey of Great Britain, North London, sheet 270 scale 1:50,000. 

5.4 NRA Groundwater Vulnerability Map East Suffolk sheet 33 scale 1:100,000 

5.5 BS 1377:1990 Methods of Test for Soils for Civil Engineering Purposes. 

5.6 BS 5930:1999 Code of Practice for Site Investigations. 

 



 

C:\Documents and 
Settings\KJohnstone\Desktop\722201r.doc Page i 

Structural Soils Limited 

 

APPENDIX A 

(i) Site Location Plan 

(ii) Exploratory Hole Location Plan 



 





 

C:\Documents and 
Settings\KJohnstone\Desktop\722201r.doc Page ii 

Structural Soils Limited 

 

APPENDIX B 

(i) Borehole Logs 

(ii) Summary of SPT tests 

(iii) Borehole Photographs 



G
rfc

Te
xt

!L
E

G
E

N
D

   
14

/0
3/

20
06

 1
5:

33
:0

3

Slotted pipe

NOTES:

RQD
If

Solid Core Recovery, %.
Total Core Recovery, %.TCR

Solid pipe

Water flush returns.

Bentonite sealSand filterGravel filterArisings
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Rock Quality Designation, %.
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W
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Standing water level recorded at documented date.

DRILLING RECORDS

B Bulk disturbed sample.
BLK Block sample.
C Core sample.
CBR CBR mould sample.
CS Core sample taken from rotary core for laboratory testing.
D Small disturbed sample.
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U+, P+ No recovery in undisturbed sample.
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Hole progressed by rotary coring techniques.
Hole progressed by rotary percussive drilling techniques.
Hole progressed by dynamic drilling techniques.

Standing water level following first strike, standing water level following second strike etc.

SPT Standard Penetration Test using split spoon sampler. (SPT(NR) indicates 'No Sample Recovery').
SPT(c) Standard Penetration Test using a solid 60 degree cone.

The N Value is the number of blows required to complete a test drive of 300 mm after a seating drive of 150 mm or 25 blows.
Where the full test drive is not completed, a linearly extrapolated N value is given and suffixed by a '*' character.
'NP' denotes No Penetration in the Test Drive.

HP Hand Penetrometer Test. Value given as shear strength cu, in kPa.
V(Cu) Field Vane Test. Peak value given as shear strength cu, in kPa.
V(Cr) Field Vane Test. Residual value given as shear strength cr, in kPa.
G Gas Test
PID Photo Ionisation Detector Results, in ppm.

2. All lengths used to determine rock core mechanical properties taken along the centre line of the core.
Obvious induced fractures have been ignored.

WATER COLUMN SYMBOLS

KEY TO EXPLORATORY HOLE LOGS

The data on any sheet showing the AGS icon is available in the AGS format.

Upstand coverStopcock cover

4. Material types divided by a broken line (- - - ) indicates an unclear boundary.

IN-SITU TESTING

INSTRUMENTATION SYMBOLS
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1. Inspection pit from 0.00-1.20m depth.
2. Water added from 1.20m to 2.50m depth.
3. Groundwater strikes at 2.30m and 8.50m depth.
4. Backfilled with bentonite cement pellets on

completion.
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N=33

N=9

N=2

15 blows
100% recovery

cu=50
Tubx3

18 blows
100% recovery

20 blows
100% recovery

Tubx3

20 blows
100% recovery

25 blows
100% recovery

cu=60

35 blows
0% recovery

MADE GROUND: Grass over dense orangish brown fine to
medium SAND with rare fine gravel sized shell fragments.

POSSIBLE MADE GROUND: Dense grey very sandy
subrounded to rounded fine to coarse GRAVEL of flint and chert
with fine gravel sized shell fragments.

 . . . ingress of water at 2.30m depth.

 . . . becoming loose from 3.20m depth.

Soft slightly organic grey slightly gravelly silty CLAY. Gravel is
subrounded fine to coarse flint.
Soft slightly organic bluish grey silty CLAY with pseudo-fibrous
plant remains (up to 2mm diameter).

Firm brown pseudo-fibrous PEAT with plant remains and reed
fragments (up to 5mm diameter).
Soft slightly organic bluish grey silty CLAY with pseudo-fibrous
plant remains and reed fragments (up to 5mm diameter).
Soft becoming very soft bluish grey silty CLAY with occasional
pseudo-fibrous plant remains and reed fragments (up to 5mm
diameter).
 . . . dampness of strata from 5.50m depth.
 . . . organic content decreasing with depth from 5.60m depth.
Spongy dark brown fibrous PEAT with reed fragments (up to
10mm diameter).
Soft grey silty CLAY with occasional pseudo-fibrous plant
remains and reed fragments increasing with depth.

Firm dark brown mottled red orange and black amorphous PEAT
with occasional pseudo-fibrous plant remains (up to 2mm
diameter).
 . . . fine gravel sized shell fragments from 7.75m-7.80m depth.
 . . . no recovery within U100 sample from 8.30m-8.75m depth.
Very loose dark grey silty fine to medium SAND.
(Norwich Crag)
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-7.24 9.45

9.00-9.45 4 SPT N=2 Very loose dark grey silty fine to medium SAND.
(Norwich Crag) (stratum text copied from layer at 8.50m depth
from previous sheet)
Borehole terminated at 9.45 m depth.
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1. Inspection pit from 0.00-1.20m depth.
2. Water added from 1.20m to 2.50m depth.
3. Groundwater strikes at 1.80m and 2.40m depth.
4. Backfilled with bentonite cement pellets.
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MADE GROUND: Grass over yellowish brown gravelly fine to
medium SAND. Gravel is subangular to subrounded fine to coarse
flint and rare subangular concrete.

POSSIBLE MADE GROUND: Dense greyish brown very sandy
subangular to subrounded fine to medium GRAVEL of flint and
chert.

 . . . becoming very loose at 3.20m depth.

Very loose grey gravelly fine to coarse SAND with fine gravel
sized shell fragments. Gravel is subangular to subrounded fine to
medium flint and chert.

Borehole terminated at 5.00 m depth.
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10/10/08 6.0009:00 6.00 200 3.50
1. Inspection pit dug from 0.00m to 1.20m depth.
2. Groundwater struck at 3.50m depth.
3. Backfilled with bentonite cement pellets on

completion.
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MADE GROUND: Grass over medium dense orangish brown silty
gravelly fine to medium SAND. Gravel is subangular fine shell
fragments.
 . . . rootlets up to 2mm diameter to 0.50m depth.

 . . . ingress of water at 3.50m depth.
Very loose greyish brown slightly silty slightly sandy subrounded
to rounded fine to coarse GRAVEL of flint and chert.

 . . . becoming loose from 5.50m depth.

Loose greyish brown very gravelly fine to coarse SAND. Gravel is
subangular to subrounded fine to medium flint and chert and rare
subangular fine to medium shell fragments.
Stiff dark brown fibrous PEAT with plant remains and reed
fragments up to 15mm diameter.

Soft slightly organic light grey silty CLAY with pseudo-fibrous
plant remains and reed fragments up to 5mm diameter.
 . . . organic content decreasing with depth from 7.30m.
Stiff friable dark brown mottled red orange and black amorphous
PEAT with some pseudo-fibrous plant remains and reed fragments
up to 5mm diameter.
 . . . rare plant remains and reed fragments from 8.10m depth.

Loose dark grey slightly silty fine to medium SAND.
(Norwich Crag)
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-8.16

(1.50)

10.00

8.80-9.30

9.40-9.85

9.90

26

27

28

B

SPT

D

N=4

Loose dark grey slightly silty fine to medium SAND.
(Norwich Crag) (stratum text copied from layer at 8.50m depth
from previous sheet)

Borehole terminated at 10.00m depth.
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10/10/08
10/10/08
10/10/08

2.20
4.00
9.90

2.20
4.00
5.75

200
200
200

1.90
2.00
4.30

1. Inspection pit from 0.00-1.20m depth.
2. Groundwater strikes at 2.20m, 4.00m and 9.90m

depth.
3. Water added from 1.20m to 3.80m.
4. Backfilled with bentonite cement pellets on

completion.

1.00

-3.25

-3.65

-4.20

-4.80

-5.85

(1.35)

1.35

(4.25)

5.60

6.00

(0.55)

6.55

(0.60)

7.15

(1.05)

8.20

(1.10)

0.20

0.50-1.00

1.20-1.65
1.20

1.70

2.50-3.00
2.70

3.20-3.65

3.70

4.00

4.50-5.00
4.70

5.20-5.65

5.60
5.75-6.20
5.75
5.80
6.10

6.40
6.50-6.95
6.70

7.00
7.15
7.20-7.65

7.85
7.90

8.30

8.55
8.60-9.05

1

1

1
2

3

2
4

2

5

1

3
6

3

7
1
8

9
2

1
10
3

11
4

12
5

D

B

SPT(c)
D

D

B
D

SPT(c)

D

W

B
D

SPT(c)

D
U(100)

D
HP
HP

D
U(100)

HP

ES
D

U(100)

D
U(100)

HP

D
U(100)

N=22

N=22

N=3

15 blows

cu=40
cu=30

15 blows
cu=60

Tbx4+VLx4+Jx4

18 blows

18 blows

cu=10

18 blows

MADE GROUND: Grass over orangish brown fine to medium
SAND with rare subangular fine gravel sized shell fragments and
pockets of firm clay up to 30mm.

POSSIBLE MADE GROUND: Medium dense brownish grey
very sandy subrounded to rounded fine to coarse GRAVEL of flint
and chert with occasional fibrous rootlets up to 2mm diameter.

Firm grey slightly organic slightly sandy silty CLAY with frequent
pseudo-fibrous plant remains and reed fragments up to 10mm
diameter.
Soft bluish grey slightly sandy silty CLAY with occasional
pseudo-fibrous plant remains and organic matter.

Firm dark brown pseudo-fibrous PEAT with plant remains and
reed fragments.

Firm organic brownish grey silty CLAY with pseudo-fibrous plant
remains and reed fragments up to 10mm diameter.

 . . . organic content decreasing from 8.00m.
 . . . fine gravel sized shell fragments from 8.10 to 8.20m.
Soft bluish grey silty CLAY with rare fine to coarse gravel sized
shell fragments and reed fragments up to 5mm diameter.
 . . . dampness of strata from 8.70m depth.
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-6.95

-7.55

-8.15

9.30

(0.60)

9.90

(0.60)

10.50

9.00
9.20
9.30-9.70
9.50
9.50

9.90
9.90
10.00-10.45

2
13
6
3

14
2
4

ES
D

U(100)

ES
HP

D
W

SPT

Tbx4+VLx4+Jx4

25 blows
Tbx4+VLx4+Jx4

cu=55

N=3

Firm friable black amorphous PEAT with occasional plant
remains.

Very loose dark grey slightly silty fine to medium SAND.
(Norwich Crag)

Borehole terminated at 10.50m depth.
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08/10/08
08/10/08
08/10/08
09/10/08
09/10/08

1.20
1.75
4.90
5.00
9.05

08:30

 -
1.75
4.90
5.00
5.75

200
200
200
200
200

1.10
1.25
4.15
1.40
3.60

1. Inspection pit from 0.00-1.20m depth.
2. Water added from 1.20m to 2.20m depth.
3. Groundwater strikes at 1.20m, 1.75m, 4.90m and

8.90m depth.
4. Gas monitoring standpipe installed to depth of

9.00m.

0.43

-1.87

-3.27

-3.87

-4.12

-5.47

-5.82

-6.32

-7.27

(1.20)

1.20

(2.30)

3.50

(1.40)

4.90

(0.60)

5.50

5.75

(1.35)

7.10

7.45

(0.50)

7.95

(0.95)

8.90

0.20

0.50-1.00

1.20-1.65
1.20

1.70
1.75

2.50-3.00
2.70

3.20-3.65

3.50-4.00
3.65

4.65

4.90
5.00
5.20-5.65

5.50

5.75-6.20

5.75
6.00

6.40
6.45
6.45-6.90

7.10
7.15-7.60

7.80
7.85-8.30

8.00

8.50
8.55-9.00

1

1

1
2

3
1

2
4

2

3
5

6

2
7
3

8

1

9
1

10
2
2

11
3

12
4

3

13
5

D

B

SPT(c)
D

D
W

B
D

SPT

B
D

D

W
D

SPT(c)

D

U(100)

D
ES

D
ES

U(100)

D
U(100)

D
U(100)

ES

D
U(100)

N=13

N=2

N=2

15 blows
100% recovery

Tub x3

Tubx3
18 blows

100% recovery

20 blows
100% recovery

25 blows
100% recovery

Tubx3

35 blows
100% recovery

MADE GROUND: Grass over yellowish brown slightly gravelly
fine to coarse SAND with fine gravel sized shell fragments.
Gravel is subangular fine flint.

MADE GROUND: Medium dense greyish brown slightly silty
very gravelly fine to coarse SAND with fine to medium gravel
sized shell fragments. Gravel is subangular to subrounded fine to
medium flint and chert.

MADE GROUND: Very loose black slightly gravelly very silty
fine to coarse SAND with synthetic fibres possibly nylon (1mm
diameter).  Gravel is subrounded medium to coarse flint.

POSSIBLE MADE GROUND: Very loose brown slightly
gravelly fine to coarse SAND. Gravel is subrounded fine to
coarse flint.

Soft grey silty CLAY with reed fragments and fibrous plant
remains (<5mm diameter).
Spongy friable dark brown pseudo-fibrous PEAT with frequent
plant remains and reed fragments (<10mm diameter).

Soft dark brown organic silty CLAY with pseudo-fibrous plant
remains (<5mm diameter).
Soft grey silty CLAY with pseudo-fibrous plant remains (<5mm
diameter).

Firm friable dark brown amorphous with rare pseudo-fibrous plant
material.
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-7.87

(0.60)

9.50

9.00
9.05-9.50
9.05

3
4
14

W
SPT
D

N=0
Very loose grey slightly silty fine to medium SAND.
(Norwich Crag) (stratum text copied from layer at 8.90m depth
from previous sheet)
Borehole terminated at 9.50 m depth.
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13/10/08 3.9509:00 3.50 200 0.80
1. Inspection pit dug from 0.00-1.20m depth.
2. Seepage at 0.80m depth.
3. Groundwater strike at 7.50m depth.
4. Standpipe piezometer 19mm diameter installed to

7.00m depth.

-2.90

-3.35

-3.60
-3.75
-3.85

-4.25

-4.80

-5.15

-6.10

-7.60

(4.30)

4.30

4.75

5.00
5.15
5.25

5.65

(0.55)

6.20

6.55

(0.95)

7.50

(1.50)

9.00

0.30

0.50-1.00

0.80

1.00

1.50-1.95

1.95
2.00

2.50-3.00

3.00

3.50-3.95

3.95
4.00

4.40
4.50-5.00
4.60
4.80
4.80
5.00
5.00-5.50
5.40
5.40
5.50
5.50-6.00
6.00
6.00-6.50
6.00
6.30
6.50
6.50-7.00
6.75
7.00
7.00-7.50
7.10
7.20
7.50
7.50

8.50-8.95

1

2

1

3

4

5
6

7

8

9

10
11

12
13

1

14
15
2

16
17
18
19
3

20
21

22
23

4
2
24

25

D

B

W

D

SPT

D
D

B

D

SPT

D
D

D
U(100)
HP
ES
HP
D

U(100)
ES
HP
D

U(100)

D
U(100)
ES
HP
D

U(100)
HP
D

U(100)
HP
ES
W
D

SPT

N=6

N=10

15 blows
cu=25
Tubx3
cu=80

15 blows
Tubx3
cu=50

15 blows

20 blows
Tubx3
cu=65

20 blows
cu=70

20 blows
cu=80
Tubx3

N=8

MADE GROUND: Grass over loose orangish brown fine to
coarse SAND with frequent subangular fine gravel sized shell
fragments and pockets of firm clay up to 20mm.

Soft slightly organic grey mottled brown silty CLAY with some
pseudo-fibrous plant remains up to 2mm diameter.
 . . . sand lens of 30mm at 4.60m depth.
Stiff dark brown pseudo-fibrous PEAT with plant remains and
reed fragments up to 3mm diameter.
Soft slightly organic bluish grey mottled brown silty CLAY with
pseudo-fibrous plant remains and fine gravel sized shell fragments.
Greyish brown slightly gravelly silty fine to medium SAND.
Gravel is subangular medium flint and fine shell fragments.
 . . . dampness of strata from 5.15m to 5.25m depth.
Firm organic dark brown CLAY with frequent fibrous plant
remains and reed fragments up to 5mm diameter.
 . . . organic content decreasing from 5.50m depth.
Soft grey slightly sandy silty CLAY with some pseudo-fibrous
plant material.
 . . . dampness of strata from 5.70m depth.
Firm friable dark brown fibrous PEAT with frequent plant remains
and reed fragments up to 5mm diameter.
Firm friable dark brown mottled orange and black amorphous
PEAT with some pseudo-fibrous plant remains and reed fragments
up to 5mm diameter.
 . . . becoming stiff from 7.10m depth.
Loose grey slightly silty fine to medium SAND.
(Norwich Crag)

Borehole terminated at 9.00m depth.
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1. Inspection pit dug from 0.00-1.20m depth.
2. Seep-age at 1.50m depth.
3. Groundwater strike at 9.00m depth.
4. Standpipe 50mm diameter installed up to 12.50m

depth.

0.29
0.09

-2.01

-2.31

-2.61

-3.11
-3.31

-3.66
-3.86

-4.41

-5.01

-6.31
-6.41

-7.31

(1.20)

1.20
1.40

(2.10)

3.50

3.80

4.10

(0.50)

4.60
4.80

5.15
5.35

(0.55)

5.90

(0.60)

6.50

(1.30)

7.80
7.90

(0.90)

8.80

0.30
0.50-1.00

1.00
1.20-1.40

1.50-1.95

1.95
2.00

2.50-3.00

3.00

3.50-3.95
3.50-3.80
3.80
3.80

4.80

5.80

6.80

7.80

8.50-9.00

8.50-9.00

1
2

3
4

5

6
7

8

9

10
11
12
13

14

15

16

17

18

19

D
B

D
B

SPT

D
D

B

D

SPT
B
B
P

P

P

P

P

U(100)

B

N=4

N=2

15 blows
0% recovery

MADE GROUND: Grass over orangish brown slightly gravelly
fine to coarse SAND with rare pockets of soft grey clay up to
30mm and rootlets up to 3mm diameter. Gravel is fine subangular
shell fragments, and medium concrete, subrounded medium to
coarse flint and siltstone.

MADE GROUND: Soft organic dark grey mottled red silty
CLAY with rare plant material up to 3mm diameter.
MADE GROUND: Grass over orangish brown slightly gravelly
slightly silty fine to coarse SAND with rare pockets of soft grey
clay up to 30mm and rootlets up to 3mm diameter. Gravel is fine
subangular shell fragments, and medium concrete, subrounded
medium to coarse flint and siltstone.

Very soft dark grey slightly gravelly silty CLAY. Gravel is
subangular fine shell fragments.
Soft brownish grey organic silty CLAY with rare subangular fine
gravel sized shell fragments and plant remains and reed fragments
up to 3mm diameter.
Firm brown mottled orange and black fibrous PEAT with plant
remains and reed fragments up to 20mm.
Firm dark brown pseudo-fibrous PEAT with plant remains and
reed fragments up tp 10mm.
Very soft grey slightly organic silty CLAY.
Plastic dark brown pseudo-fibrous PEAT with plant remains and
reed fragments up to 5mm.
Spongy friable black amorphous PEAT with occasional fine gravel
sized shell fragments.
Spongy dark brown to black pseudo-fibrous PEAT with
occasional plant remains up to 2mm diameter.
. . . pockets of soft grey silty clay of 30mm diameter at 6.20m

depth.
Plastic dark brown to black amorphous PEAT with occasional fine
grained sized shell framents .

Very soft grey sightly organic silty CLAY with occasional plant
remains and reed fragments up to 5mm.
Plastic black amorphous PEAT with occasional fine gravel sized
shell fragments.
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-12.01

(4.70)

13.50

9.00

9.50-9.95

10.00
10.00

20

21

1
22

D

SPT

W
D

N=12

Medium dense brown slightly silty fine to medium SAND.
(Norwich Crag) (stratum text copied from layer at 8.80m depth
from previous sheet)

 . . . becoming grey from 10.00m depth.

. . . becoming coarse with frequent subangular fine shell
fragments from 13.00m depth.

Borehole terminated at 13.50m depth.
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1.6013/10/08
13/10/08

2.60
10.40

2.60
5.00

200
200

1.55
3.60

1.30
1. Inspection pit from 0.00-1.20m depth.
2. Water added from 1.20m to 3.00m depth.
3. Groundwater strikes at 2.60m and 10.40m depth.
4. Standpipe piezometer 19mm diameter installed to

6.00m depth.

00:25

1.02

-2.68

-3.63
-3.73

-4.33

(1.10)

1.10

(3.70)

4.80

(0.95)

5.75
5.85

(0.60)

6.45

(2.75)

0.20

0.50-1.00

1.20-1.65
1.20

1.70

2.50-3.00
2.70

3.20-3.65

3.70

4.50-4.80
4.70
4.90
5.00-5.45

5.25

5.65
5.70-6.15
5.80
6.00
6.20
6.35
6.40-6.85
6.60

7.05
7.10-7.55

7.75
7.80-8.25

8.45
8.50-8.95

1

1

1
2

3

2
4

2

5

3
6
7
1

8
2
1

2
9
3

10
4

11
5

12
6

D

B

SPT(c)
D

D

B
D

SPT(c)

D

B
D
D

U(100)

HP

D
U(100)
ES
HP
ES
D

U(100)
HP

D
U(100)

D
U(100)

D
U(100)

N=24

N=18

15 blows

cu=25

18 blows
Tubx3
cu=50
Tubx3

20 blows
cu=25

18 blows

18 blows

20 blows

MADE GROUND: Grass over orangish brown slightly silty
slightly gravelly fine to medium SAND with occasional rootlets of
up to 2mm diameter.

MADE GROUND: Medium dense greyish brown slightly silty
gravelly fine to medium SAND with fragments of wood and
timber. Gravel is subrounded fine to coarse flint and subangular
fine shell fragments.

Soft slightly organic grey silty CLAY with occasional
pseudo-fibrous plant remains and reed fragments up to 5mm
diameter.

Spongy dark brown pseudo-fibrous PEAT with plant remains and
reed fragments up to 3mm diameter.
Firm organic brown silty CLAY with pseudo-fibrous plant remains
and reed fragments up to 10mm diameter.
Soft grey silty CLAY with some pseudo-fibrous plant remains and
reed fragments up to 3mm diameter.

 . . . organic content decreasing from 7.80m depth.
 . . . fine gravel sized shell fragments from 8.00m depth.
 . . . dampness of strata from 8.10m depth.
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-7.08

-7.88

-8.28

-8.93

9.20

(0.80)

10.00

10.40

(0.65)

11.05

9.15
9.20-9.65

9.50
9.50

9.85
9.90-10.30

10.60-11.05

13
7

3

14
8

3

D
U(100)

ES
HP

D
U(100)

SPT

25 blows

Tubx3
cu=55

30 blows

N=14

Firm friable dark brown amorphous PEAT with rare
pseudo-fibrous plant remains up to 2mm diameter.

Plastic moist dark brown slightly sandy amorphous PEAT with
rare subangular fine to medium flint gravel.

Medium dense grey slightly silty fine to medium SAND.
(Norwich Crag)

Borehole terminated at 11.05m depth.
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24/10/08
24/10/08

3.20
9.10

3.20
4.00

200
200

1.90
3.20

1. Inspection pit from 0.00-1.2m depth.
2. Water added from 2.25m to 3.00m depth.
3. Groundwater strikes at 3.20m and 9.10m depth.
4. Backfilled with bentonite cement pellets.

-0.69

-2.44

-3.14

-3.79

-4.74

-6.04

-6.34

-7.34

(2.25)

2.25

(1.75)

4.00

(0.70)

4.70

(0.65)

5.35

(0.95)

6.30

(1.30)

7.60

7.90

(1.00)

8.90

0.20
0.40-0.40

0.80-1.20

1.20-1.65
1.20

1.60
1.70

2.50-3.00
2.70

3.20-3.65

3.70

3.90
4.00-4.45

4.65
4.70-5.15
4.90
5.00

5.35
5.40-5.85

6.05
6.10-6.55

6.40
6.50

6.75
6.80-7.25

7.45
7.50-7.95
7.70

8.15
8.20-8.60

8.50

8.85

1
1

2

1
2

1
3

3
4

2

5

6
1

7
2

1

8
3

9
4

2

10
5
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6
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7

3

13

D
B

B

SPT(c)
D

W
D

B
D

SPT(c)

D

D
U(100)

D
U(100)
HP
ES

D
U(100)

D
U(100)

HP
ES

D
U(100)

D
U(100)
HP

D
U(100)

ES

D

N=17

N=4

15 blows

15 blows
cu=50
Tubx3

10 blows

15 blows

cu=30
Tubx3

15 blows

25 blows
cu=30

25 blows

Tubx3

MADE GROUND: Grass over medium dense orangish brown
slightly silty slightly gravelly fine to medium SAND with rare
rootlets up to 3mm diameter and wood up to 25mm diameter.
Gravel is subangular fine shell fragments, subangular medium to
coarse flint and subangular medium concrete.
. . . low content of subangular to rounded flint and subangular

concrete cobbles up to 100mm from 0.80m depth.

MADE GROUND: Medium dense greyish brown silty gravelly
fine to medium SAND. Gravel is subangular fine shell fragments,
medium concrete and subrounded fine to medium flint.

 . . . becoming loose at 3.20m depth.

Very soft light grey organic silty CLAY with occasional reed
fragments up to 5mm diameter.

Firm dark brown to black fibrous PEAT with plant remains and
reed fragments up to 10mm diameter.

Very soft grey organic slightly sandy CLAY with occasional fine
gravel sized shell fragments and rare plant remains up to 2mm
diameter.

 . . . becoming damp from 6.10m depth.
Spongy dark brown pseudo-fibrous PEAT with frequent reed
fragments up to 10mm diameter.

. . . pockets of soft grey clay up to 40mm diameter from 6.70m
depth.

Soft brownish grey organic silty CLAY with frequent reed
fragments up to 10mm diameter.
Plastic dark brown mottled orange and black amorphous PEAT.
. . . occasional reed fragments up to 5mm diameter from 7.90m to
7.95m depth.
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-8.44

(1.10)

10.00

9.55-10.00 3 SPT N=4

Loose grey medium to coarse SAND.
(Norwich Crag) (stratum text copied from layer at 8.90m depth
from previous sheet)

Borehole terminated at 10.00m depth.
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3.002.80
1. Inspection pit dug from 0.00-1.20m depth.
2. Borehole aborted at 3.00m depth due to

obstruction, possibly concrete.
3. Backfilled with bentonite cement pellets on

completion.

01:00

-1.49

(3.00)

3.00

0.30

0.50-1.00

1.00

1.50-1.95

1.95
2.00

2.50-3.00

1

2

3

4

5
6

7

D

B

D

SPT

D
D

B

N=5

MADE GROUND: Grass over loose orangish brown slightly silty
gravelly SAND with pockets of firm clay up to 40mm diameter.
Gravel is fine subangular shell fragments and rare subrounded fine
to coarse flint.

 . . . concrete from 2.80m depth.
Borehole terminated at 3.00m depth.
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14/10/08
15/10/08

4.50
8.50

16:30 4.50
4.50

200
200

 Dry
4.50

1. Inspection pit from 0.00-1.20m depth.
2. Groundwater strike at 8.50m depth.
3. Backfilled with bentonite cement pellets on

completion.
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D
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ES

D
U(100)
ES

D
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HP
D

N=9

N=6

15 blows
Tbx4+VLx4+Jx4

15 blows
Tbx4+VLx4+Jx4

cu=20

12 blows
Tbx4+VLx4+Jx4

12 blows
Tubx3
cu=20

15 blows
Tbx4+VLx4+Jx4

12 blows

12 blows
Tubx3

15 blows
Tbx4+VLx4+Jx4

20 blows
0% recovery

cu=20

MADE GROUND: Grass over loose orangish brown silty gravelly
fine to medium SAND with pockets of soft grey clay up to 50mm.
Gravel is subangular fine shell fragments and rare subrounded fine
to medium flint and subangular fine to coarse concrete.

Very soft light grey mottled brown organic silty CLAY with some
subangular fine gravel sized shell fragments and frequent
pseudo-fibrous plant remains and reed fragments up to 15mm
diameter.
. . . lens of brown silty fine to medium sand from 4.00m to 4.15m

depth.
Spongy dark brown pseudo-fibrous PEAT with plant remains and
reed fragments up to 10mm diameter.
Soft slightly organic light grey mottled brown silty CLAY with
pseudo-fibrous plant remains and reed fragments up to 5mm
diameter.
Plastic friable dark brown fibrous PEAT with plant remains and
reed fragments up to 5mm diameter.
 . . . 0.05m band of firm grey organic silty clay at 5.85m depth.

 . . . band of 0.05m soft organic grey clay at 6.45m depth.
Spongy friable dark brown mottled red orange and black
amorphous PEAT with occasional pseudo-fibrous plant remains
and reed fragments up to 5mm diameter.
. . . pockets of soft grey silty clay up to 50mm diameter from

7.00m to 7.20m depth.

 . . . becoming soft and with no plant material from 7.50m depth.

Medium dense grey slightly silty fine to medium SAND.
(Norwich Crag)
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-7.91 9.50

9.00
9.00-9.45

1
30

W
SPT N=11

Medium dense grey slightly silty fine to medium SAND.
(Norwich Crag) (stratum text copied from layer at 8.30m depth
from previous sheet)
Borehole terminated at 9.50m depth.
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1. Inspection pit from 0.00-1.20m depth.
2. Water added from 1.20m to 4.50m depth.
3. Groundwater strike at 11.30m depth.
4. Backfilled with bentonite cement pellets on

completion.
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D
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D
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D
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D
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D
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ES

N=1

N=15

8 blows
Tbx4+VLx4+Jx4

8 blows

9 blows
Tbx4+VLx4+Jx4

15 blows

15 blows

Tbx4+VLx4+Jx4

16 blows

16 blows
Tbx4+VLx4+Jx4

MADE GROUND: Grass over very loose orangish brown slightly
silty gravelly fine to medium SAND with rare rootlets up to 2mm
diameter. Gravel is subangular fine shell fragments and
subrounded to rounded medium to coarse flint.

. . . occasional pockets of soft grey silty clay up to 40mm from
2.50m depth.

POSSIBLE MADE GROUND: Medium dense greyish brown
gravelly fine to medium SAND with rare plant remains (leaves).
Gravel is subangular fine shell fragments and subrounded to
rounded medium to coarse flint and chert.

Very soft light grey slightly sandy silty CLAY with rare
pseudo-fibrous plant remains up to 3mm diameter.
 . . . dampness of strata from 4.70m depth.

Plastic dark brown pseudo-fibrous PEAT with occasional plant
remains and reed fragments up to 5mm diameter.

Soft slightly organic brownish grey silty CLAY with occasional
pseudo-fibrous plant remains and reed fragments up to 2mm
diameter.

Very soft grey organic silty CLAY with rare plant remains up to
1mm diameter and fine gravel sized shell fragments.
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-9.63

-10.13

9.50

(1.80)

11.30
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11.80
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D
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SPT

30 blows

16 blows

Tbx4+VLx4+Jx4

18 blows

14 blows
0% recovery

N=16

Very soft grey organic silty CLAY with rare plant remains up to
1mm diameter and fine gravel sized shell fragments. (stratum text
copied from layer at 8.30m depth from previous sheet)
Spongy dark brown to black amorphous PEAT with occasional
fine gravel sized shell fragments and pockets of soft clay up to
50mm diameter.
 . . . becoming friable from 10.00m depth.

Medium dense grey fine to medium SAND.
(Norwich Crag)

Borehole terminated at 11.80m depth.
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24/10/08
27/10/08

4.00
16.50

09:00
12:00

4.00
16.50

200
150

1.00
1. Inspection pit from 0.00-1.20m depth.
2. Water added from 1.20m to 4.00m depth.
3. Standpipe 50mm diameter installed to 12.00m

depth.
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(2.00)
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0.20
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2.00
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3.00

3.50-3.95

4.00
4.00

4.50

4.90
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5.20
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5.30
5.50
5.50

6.10

6.70
6.70
7.00
7.00
7.30
7.30

7.90
7.90

8.50
8.50

1

2

4

5

6

7

8

9
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12

13
14

1

15
16

17

18
19
2

20
21

22
23

24
25

D

B

D

SPT(NR)

D

B

D

SPT

W
D

B

D
U(100)

HP
ES
HP
D

U(100)

U(100)

D
U(100)

ES
HP
D

U(100)

D
U(100)

D
U(100)

N=14

N=18

8 blows
cu=30
Tubx3
cu=80

12 blows

9 blows

12 blows
Tubx3
cu=25

7 blows

11 blows

8 blows

MADE GROUND: Grass over medium dense orangish brown fine
to medium SAND with occasional subangular cobbles of concrete
up to 90mm and rare rootlets up to 3mm diameter. Gravel is
subangular fine shell fragments and subangular to rounded fine to
medium flint.

POSSIBLE MADE GROUND: Medium dense dark grey organic
gravelly silty fine to medium SAND wih plant remains up to 3mm
diameter. Gravel is subangular fine shell fragments and
subrounded to rounded medium flint.

Soft grey slightly gravelly slightly sandy silty CLAY. Gravel is
subrounded fine to medium flint.
 . . . becoming slightly silty from 4.00m depth.
Soft grey mottled brown silty CLAY.
Stiff dark brown pseudo-fibrous PEAT with plant remains and
reed fragments up to 5mm diameter.
Soft light grey silty CLAY with rare pseudo-fibrous plant remains
and reed fragments up to 3mm diameter.

Plastic dark brown pseudo-fibrous PEAT with frequent plant
remains and reed fragments up to 10mm diameter.
Soft light grey silty CLAY with rare pseudo-fibrous plant remains
and reed fragments up to 5mm diameter.

. . . becoming damp with no organic material from 7.90m to
8.10m depth.
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-8.22

-9.52

-14.67

10.05

(1.30)

11.35

(5.15)

16.50

9.10
9.10

9.70
9.70

10.10

10.30
10.30

10.90
10.90
11.00

26
27

28
29

30
31

32
33
3

D
U(100)

D
U(100)

HP

D
U(100)

D
U(100)
ES

14 blows

10 blows

cu=50

20 blows

19 blows
Tubx3

Soft light grey silty CLAY with rare pseudo-fibrous plant remains
and reed fragments up to 5mm diameter. (stratum text copied
from layer at 7.20m depth from previous sheet)
. . . fine gravel sized shell fragments from 9.10m to 10.00m

depth.

Firm friable black amorphous PEAT with occasional
pseudo-fibrous plant remains up to 2mm diameter.
 . . . orange mottling between 10.40m to 11.35m depth.

Grey fine to medium SAND.
(Norwich Crag)

Borehole terminated at 16.50m depth.
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1. Inspection pit dug from 0.00-0.60m depth.
2. Borehole aborted at 0.60m depth due to

obstruction.
3. Backfilled with bentonite cement pellets on

completion.

0.71

(0.60)

0.60

0.20

0.50
0.50

1

2
3

D

B
B

MADE GROUND: Grass over orangish brown slightly silty
gravelly SAND. Gravel is fine subangular shell fragments and rare
subrounded fine to coarse flint.
 . . . obstruction from 0.60m depth.
Borehole terminated at 0.60m depth.
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1. Inspection pit dug from 0.00-1.20m depth.
2. Water added from 1.20m to 4.00m depth.
3. Standpipe piezometer 19mm diameter installed to

9.30m depth.
4. SPT test presented as 'as drilled' with no

extrapolation of N value.

-2.54

-3.04
-3.24
-3.44
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(4.00)
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1.00

1.50-1.95

2.00
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3.00
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D

SPT

D

B

D

SPT

D

B
U(100)

D
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D
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U(100)

U(100)

D

ES
D

U(100)

D
U(100)

N=19

N=13

8 blows

8 blows

8 blows

16 blows

Tubx3

20 blows

19 blows

POSSIBLE MADE GROUND: Grass over medium dense
orangish brown slightly gravelly clayey fine to medium SAND
with rare subangular fine gravel sized shell fragments and pockets
of firm clay up to 30mm diameter. Gravel is subangular to round
medium to coarse flint.

 . . . rare coarse flint gravel at 2.50m depth.

Medium dense dark brownish grey very clayey fine to medium
SAND with pockets of fibrous plant remains up to 40mm
diameter.
Very soft bluish grey slightly sandy silty CLAY.
 . . . dampness of strata  from 4.55m to 4.70m depth.
Soft light grey silty CLAY.
Soft slightly organic grey silty CLAY with occasional
pseudo-fibrous plant remains and reed fragments up to 5mm
diameter.
. . . pockets of pseudo-fibrous peat up to 40mm diameter from

4.90m to 5.20m depth.

 . . . dampness of strata from 6.30m to 6.90m depth.

Plastic dark brown pseudo-fibrous PEAT with frequent plant
remains and reed fragments up to 5mm diameter and pockets of
soft silty clay up to 50mm diameter.
Very soft bluish grey silty CLAY with rare pseudo-fibrous plant
remains up to 2mm diameter.
 . . . dampness of strata from 8.20m to 8.40m depth.
Description on next sheet
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-8.44

-8.94

(1.50)

9.90

(0.50)

10.40

9.30
9.30
9.50

9.90
9.90-10.31

22
23
2

24
25

D
U(100)
ES

D
SPT

18 blows
Tubx3

1,4 / 7,11,18,14
 for 30mm

Spongy dark brown mottled black and red amorphous PEAT with
rare pseudo-fibrous plant remains up to 2mm diameter and fine
gravel sized shell fragments. (stratum text copied from layer at
8.40m depth from previous sheet)
 . . . becoming locally friable from 9.30m depth.

Very dense brown fine to medium SAND with occasional
subangular fine shell fragments.
(Norwich Crag)
Borehole terminated at 10.40m depth.
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1. Inspection pit from 0.00-1.20m depth.
2. Water added from 1.20m to 5.40m depth.
3. Standpipe piezometer 19mm diameter installed to

8.50m depth.
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B

D
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D
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D

SPT(NR)
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B

D

D
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HP
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D

U(100)

D
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D
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D
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ES

D
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ES
HP

N=9

N=9

14 blows
cu=25
cu=40

14 blows

20 blows

20 blows

19 blows
Tubx3

23 blows
Tubx3
cu=40

MADE GROUND: Grass over loose orangish brown slightly
gravelly slightly silty fine to medium SAND with rare rootlets up
to 2mm diameter and pockets of soft clay up to 30mm. Gravel is
subangular fine shell fragments, subangular to subrounded fine to
medium siltstone and subrounded to rounded fine to medium flint.

 . . . becoming silty from 1.00m depth.

POSSIBLE MADE GROUND: Loose dark brown mottled orange
slightly gravelly silty fine to medium SAND. Gravel is subangular
fine shell fragments and subrounded to rounded fine to medium
flint.

 . . . becoming slightly silty from 3.00m depth.
. . . low cobble content of subangular to subrounded flint up to

65mm.

POSSIBLE MADE GROUND: Loose brown mottled orange
slightly gravelly silty fine to medium SAND with a low content of
subangular cobbles of flint up to 75mm. Gravel is subangular fine
shell fragments and subangular to subrounded fine to medium flint.

Soft grey slightly sandy silty CLAY.
Firm grey silty CLAY with rare plant material and reed fragments
up to 3mm diameter.

 . . . locally slightly sandy from 6.00m to 6.40m depth.

 . . . dampness of strata from 6.60m depth.

Spongy friable dark brown pseudo-fibrous PEAT with plant
remains and reed fragments up to 5mm diameter.

. . . pockets of soft grey clay up to 40mm diameter from 8.10m to
8.30m depth.

Firm dark brown to black locally clayey amorphous PEAT.
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-8.54

(1.10)

10.10

9.00
9.00

9.60
9.60-10.05

25
26

27
28

D
U(100)

D
SPT(NR)

25 blows

N=16

Medium dense grey slightly silty fine to medium SAND.
(Norwich Crag)

Borehole terminated at 10.10m depth.
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1. Inspection pit from 0.00-0.85m depth
2. Obstruction of concrete boulder at 0.85m depth.

1.18

(0.85)

0.85

MADE GROUND: Grass over orangish brown sand fill. (Drillers
description).

Borehole terminated at 0.85m depth due to concrete boulder
moved borehole to borehole 15A.
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08/10/08
08/10/08

2.00
3.60

2.00
3.20

200
200

1.70
1.60

1. Inspection pit from 0.00-1.20m depth.
2. Water added from 1.20m to 2.50m depth.
3. Groundwater strikes at 2.00m and 3.60m depth.
4. Backfilled with bentonite cement pellets on

completion.

0.95

-0.46

-3.06

(1.10)

1.10

(1.40)

2.50

(2.60)

5.10

0.20

0.50-1.00

1.20-1.65
1.20

1.70

2.50-3.00
2.70

3.20-3.65

3.60
3.70

4.50-5.00
4.70

1

1

1
2

3

2
4

2

1
5

3
6

D

B

SPT(c)
D

D

B
D

SPT(c)

W
D

B
D

N=52

N=40

MADE GROUND: Grass over orangish brown slightly silty fine
to medium SAND with occasional fine gravel sized shell
fragments.

POSSIBLE MADE GROUND: Very dense orangish brown sandy
fine to coarse subrounded to rounded GRAVEL of flint and chert.

Dense grey sandy subrounded to rounded fine to coarse GRAVEL
of flint and chert with rare fine gravel sized shell fragments.

Borehole terminated at 5.10 m depth.
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06/10/08
07/10/08

4.40
10.80

4.40
5.20

200
200

4.05
4.50

1. Inspection pit from 0.00-1.20m depth.
2. Water added from 1.50m to 4.00m depth.
3. Seepage at 4.40m depth, groundwater strike at

10.80m.
4. Backfilled with bentonite cement pellets on

completion.

0.16

-2.79

-5.29

-6.09

-6.94

(1.55)

1.55

(2.95)

4.50

(2.50)

7.00

(0.80)

7.80

(0.85)

8.65

0.15

0.50-1.00

1.15-1.95

1.50-1.95

1.95

2.50-3.00

3.00

3.50-3.95

3.95

4.50-5.00
4.50

5.10-6.10

6.25-6.75

6.95
7.00-7.50

7.20
7.20
7.70
7.75-8.25

8.00
8.00
8.45
8.50-9.00

1

1

2

1

3

2

4

2

5

1
6

2

1

7
2

1

8
3

2

9
4

D

B

D

SPT

D

B

D

SPT

D

P
D

P

U(100)

D
U(100)

ES
HP
D

U(100)

ES
HP
D

U(100)

N=45

N=49

10 blows
100% recovery

20 blows
100% recovery

Tubx3
cu=35

20 blows
100% recovery

Tubx3
cu=35

30 blows
100% recovery

MADE GROUND: Grass over orangish brown fine to medium
SAND with occasional fine to coarse gravel sized shell fragments
and rare pockets of firm clay (up to 20mm).

POSSIBLE MADE GROUND: Dense orangish brown silty
gravelly fine to medium SAND with rare fine gravel sized shell
fragments and pockets of firm clay (up to 20mm). Gravel is
subrounded to rounded fine to medium flint.

Very soft bluish grey organic silty CLAY with rare pseudo-fibrous
plant remains (<2mm diameter).

 . . . dampness of strata from 6.30m to 6.80m depth.

Spongy dark brown pseudo-fibrous PEAT with plant remains and
reed fragments (<10mm diameter).

Soft organic greyish brown silty CLAY with frequent reed
fragments (<10mm diameter).

 . . . organic content decreasing from 8.45m depth.
Firm friable dark brown mottled red orangeand black amorphous
PEAT with rare pseudo-fibrous plant remains (<2mm diameter).
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-9.09

-9.79

(2.15)

10.80

(0.70)

11.50

8.80
9.20
9.25-9.75

9.50
9.50
9.95
10.00-10.45

10.65
10.80

11.05-11.50

10
5

3

11
6

12
1

3

HP
D

U(100)

ES
HP
D

U(100)

D
W

SPT

cu=55

45 blows
100% recovery

Tubx3
cu=65

45 blows
100% recovery

N=8

Firm friable dark brown mottled red orangeand black amorphous
PEAT with rare pseudo-fibrous plant remains (<2mm diameter).
(stratum text copied from layer at 8.65m depth from previous
sheet)

Loose grey slightly silty fine to medium SAND.
(Norwich Crag)

Borehole terminated at 11.50m depth.
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06/10/08
07/10/08
08/10/08

0.70
7.50
11.50

16:00
 -

4.50
7.50

200
200
200

0.70
 Dry
3.50

1. Hand dug inspection pit from 0.00-1.20m depth.
2. Groundwater strike at 0.70m depth.
3. Groundwater strike at 10.50m rose to 3.50m after

20 minutes.
4. Exploratory hole backfilled with bentonite cement

pellets on completion.

-0.18

-2.38

-3.58

-7.08

(1.60)

1.60

(2.20)

3.80

(1.20)

5.00

(3.50)

8.50

0.30
0.50-1.00
0.70

1.00-2.00

1.50-1.95
1.50-2.00

2.00

2.50-3.00

3.00

3.50-3.95
3.50-4.00

4.00-4.50

4.50
4.50-5.00

5.00
5.00-5.50

5.50
5.50-6.00

6.00
6.00-6.50

6.50
6.50-7.00

7.00
7.00-7.50

7.50
7.50-8.00

8.00
8.00-8.50

8.50
8.50
8.50-9.00

1
2
1

3

4
5

6

7

8

9
10

11

12
13

14
15

16
17

18
19

20
21

22
23

24
25

26
27

1
28
29

D
B
W

D

SPT(c)
B

D

B

D

SPT(NR)
B

U(100)

D
U(100)

D
U(100)

D
U(100)

D
U(100)

D
U(100)

D
U(100)

D
U(100)

D
U(100)

ES
D

U(100)

N=37

N=8

10 blows

7 blows

7 blows

12 blows

12 blows

15 blows

15 blows

15 blows

15 blows

Tubx3

15 blows

MADE GROUND: Grass over orangish brown slightly gravelly
fine to medium SAND with fine gravel sized shell fragments and
rootlets (up to 4mm diameter). Gravel is subangular fine to coarse
siltstone.

 . . . ingress of water into borehole at 0.70m depth.
. . . from 0.80m depth subangular coarse gravel and cobbles (up

to 150mm) if concrete.

MADE GROUND: Dense orangish brown slightly gravelly silty
fine to medium SAND with pockets (up to 100mm diameter) of
firm brown sandy clay and fine gravel sized shell fragments.
Gravel is subangular fine to medium siltstone, chert and flint.

Soft grey silty CLAY with frequent fibrous plant remains and reed
fragments (up to 10mm diameter) and rare fine gravel sized shell
fragments.

Soft grey silty CLAY with frequent fibrous plant remains and reed
fragments (up to 10mm diameter) and rare fine gravel sized shell
fragments.

. . . from 5.75-6.25m depth becoming brownish grey with
decreased plant content and dampness of strata.

. . . from 7.50m depth pockets of slightly organic brown clay (up
to 30mm).

Firm dark brown amorphous PEAT with occasional
pseudo-fibrous plant remains (up to 2mm diameter).
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-8.63

-9.08

-10.08

(1.55)

10.05

10.50

(1.00)

11.50

8.60
9.00
9.00-9.45
9.45
9.50
9.50-10.00

10.00
10.00-10.50
10.20

10.50
10.50
10.50

11.05-11.50

30
31
32
2
33

34
35

2
3
36

37

HP
D

U(100)

D
ES

U(100)

D
U(100)
HP

W
ES
D

SPT

cu=40

20 blows

Tubx3

25 blows
cu=60

Tubx3

N=14

Firm dark brown amorphous PEAT with occasional
pseudo-fibrous plant remains (up to 2mm diameter). (stratum text
copied from layer at 8.50m depth from previous sheet)
. . . pockets of firm grey clay (up to 20mm) from 9.00-9.50m

depth.

Firm friable dark brown to black pseudo-fibrous PEAT with
layered fragments of reed.

Medium dense grey slightly silty slightly gravelly fine to coarse
SAND.  Gravel is subangular medium flint.
(Norwich Crag)

Borehole terminated at 11.50m depth.
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07/10/08
07/10/08

1.90
3.50

1.90
3.20

200
200

1.60
1.90

1. Hand dug inspection pit from 0.00-1.20m depth.
2. Water added from 1.20m to 4.00m depth.
3. Groundwater strikes at 1.90m and 3.50m depth.
4. Backfilled with bentonite cement pellets on

completion.
5. SPT test presented as 'as drilled' with no

extrapolation of N value.

1.65

0.05

-1.45

-3.95

0.40

(1.60)

2.00

(1.50)

3.50

(2.50)

6.00

0.20

0.50-1.00

1.20-1.59

1.20

1.70

2.50-3.00
2.70

3.20-3.65

3.50
3.70

4.50-5.00

4.70

5.20-5.65

5.70

1

1

1

2

3

2
4

2

1
5

3

6

3

7

D

B

SPT(c)

D

D

B
D

SPT(c)

W
D

B

D

SPT(c)

D

4,6 / 9,16,20,5
 for 15mm

N=46

N=19

MADE GROUND: Grass over pinkish grey sandy subangular to
angular fine to coarse GRAVEL of limestone.

MADE GROUND: Very dense yellowish brown slightly gravelly
fine to coarse SAND with rare pockets (up to 20mm) of firm clay
and fine gravel sized shell fragments. Gravel is fine to medium
subangular flint.

 . . . ingress of water at 1.90m depth.
MADE GROUND: Dense greyish brown gravelly fine to coarse
SAND with occasional pockets of firm clay and metal nails.
Gravel is subrounded to subangular medium to coarse flint.

Medium dense grey slightly silty gravelly SAND with rare fine
gravel sized shell fragments. Gravel is fine to coarse subrounded
to rounded flint and chert.

Borehole terminated at 6.00m depth.
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0.80
0.95

0.65
0.90

1. Inspection pit dug from 0.00-0.95m depth.
2. Borehole aborted at 0.95m depth due to

obstruction, possibly concrete.
3. Backfilled with bentonite cement pellets on

completion.

00:25
00:25

0.65

(0.95)

0.95

MADE GROUND: Grass over brownish orange gravelly fine to
medium SAND. Gravel is subangular to subrounded fine to coarse
flint and occasional subangular concrete.

 . . . concrete from 0.90m depth.
Borehole terminated at 0.95m depth.
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14/10/08
15/10/08

1.20
10.10

 -
5.85

200
200

1.00
5.30

1. Inspection pit dug from 0.00-1.20m depth.
2. Water added from 1.20m to 3.00m depth.
3. Groundwater strikes at 1.20m and 10.10m depth.
4. Standpipe 50mm diameter installed to 8.80m

depth.

1.09

-3.42
-3.62

-4.22

-5.62

-7.02

(0.60)

0.60

(4.50)

5.10
5.30

(0.60)

5.90

(1.40)

7.30

(1.40)

8.70

0.20

0.60-1.10

1.20-1.65
1.20

1.70
1.80

2.50-3.00
2.70

3.20-3.65

3.70

4.50-5.00
4.70

5.10
5.20-5.65
5.40
5.50

5.85
5.90-6.35

6.55
6.60-7.05

7.25
7.30-7.75
7.50
7.50

7.95
8.00-8.45

8.65
8.70-9.15

1

1

1
2

3
1

2
4

2

5

3
6

7
1

1

8
2

9
3

10
4
2

11
5

12
6

D

B

SPT(c)
D

D
W

B
D

SPT(c)

D

B
D

D
U(100)

HP
ES

D
U(100)

D
U(100)

D
U(100)
ES
HP

D
U(100)

D
U(100)

N=27

N=4

20 blows
cu=40
Tubx3

15 blows

15 blows

15 blows
Tubx3
cu=40

18 blows

20 blows

MADE GROUND: Grass over pinkish grey sandy subangular to
angular fine to coarse GRAVEL of limestone.

MADE GROUND: Medium dense orangish brown silty gravelly
fine to medium SAND with pockets of firm clay up to 30mm.
Gravel is subangular fine shell fragments and fine to medium flint
and medium brick.

 . . . becoming loose from 3.20m depth.

Soft slightly organic grey mottled brown to black silty CLAY with
pseudo-fibrous plant remains up to 2mm diameter.
Firm dark brown fibrous PEAT with abundant plant remains and
reed fragments up to 3mm diameter.

Soft light grey silty CLAY with some reed fragments up to 10mm
diameter.
 . . . becoming rare from 6.20m depth.

 . . . dampness of strata from 7.10m depth.
Spongy dark brown pseudo-fibrous PEAT with frequent plant
remains and reed fragments.

 . . . band of 0.10m soft grey clay at 8.10m depth.
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-8.07
-8.12

-8.82

(1.05)

9.75
9.80

(0.70)

10.50

8.90

9.35
9.40
9.40-9.85

10.05-10.50
10.05
10.10

3

13
4
7

13
14
2

ES

D
ES

U(100)

SPT
D
W

Tubx3

Tubx3
30 blows

N=15

Plastic dark brown mottled red and orange pseudo-fibrous PEAT
with occasional plant remains and reed fragments up to 40mm
diameter. (stratum text copied from layer at 8.70m depth from
previous sheet)

Spongy dark brown to black amorphous PEAT with occasional
pseudo-fibrous plant remains.
Medium dense grey slightly silty fine to medium SAND.

Borehole terminated at 10.50m depth.
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14/10/08
14/10/08

1.20
10.75

09:00  -
4.00

200
200

0.80
4.30

1. Inspection pit dug from 0.00-1.20m depth.
2. Water added from 1.20m to 2.20m depth.
3. Groundwater strikes at 1.20m and 10.75m depth.
4. Backfilled with bentonite cement pellets on

completion.

0.83

-2.22

-2.67

-3.17

-6.37

-7.27

(0.80)

0.80

(3.05)

3.85

4.30

(0.50)

4.80

(3.20)

8.00

(0.90)

8.90

0.20
0.30-0.80

0.80-1.20

1.20-1.65
1.20

1.70

2.50-3.00
2.70

3.20-3.65

3.70
3.85
3.90-4.35
4.00
4.10

4.55
4.60
4.60-5.05

5.15
5.20-5.65

5.85
5.90-6.35

6.55
6.60-7.05

7.00

7.25
7.30-7.75

7.95
8.00-8.45
8.20
8.30
8.50
8.65
8.70-9.15

1
1

2

1
1

3

3
4

2

5
6
1
1

7
2
2

8
3

9
4

10
5

3

11
6

12
7

4
1
13
8

D
B

B

SPT(c)
W

D

B
D

SPT(c)

D
D

U(100)
ES
HP

D
ES

U(100)

D
U(100)

D
U(100)

D
U(100)

ES

D
U(100)

D
U(100)
HP
ES
ES
D

U(100)

N=44

N=32

15 blows
Tbx4+VLx4+Jx4

cu=15

Tbx4+VLx4+Jx4
8 blows

8 blows

8 blows

8 blows

Tbx4+VLx4+Jx4

8 blows

20 blows
cu=40

Tbx4+VLx4+Jx4
Tubx3

20 blows

MADE GROUND: Grass over orangish brown slightly silty
slightly gravelly fine to medium SAND with pockets of firm clay
up to 40mm diameter. Gravel is subangular medium to coarse flint
and fine shell fragments.

MADE GROUND: Dense brown slightly gravelly silty fine to
medium SAND with pockets of firm clay up to 30mm diameter.
Gravel is subangular fine to medium shell fragments and rare
subangular fine to medium flint.

Very soft light grey slightly sandy silty CLAY with occasional
pseudo-fibrous rootlets up to 2mm diameter.

Spongy dark brown locally clayey pseudo-fibrous PEAT with
plant remains and reed fragments up to 10mm diameter.

Soft light grey silty CLAY with frequent pseudo-fibrous plant
remains and reed fragments up to 5mm diameter.

. . . plant remains and reed fragments becoming rare from 5.20m
depth.

. . . becoming very soft from 5.90m depth with no plant remains
and dampness of strata.

Firm dark brown pseudo-fibrous PEAT with plant remains and
reed fragments up to 10mm diameter.
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-9.12

-9.87

(1.85)

10.75

(0.75)

11.50

9.10

9.35
9.40-9.85

10.00
10.05
10.10-10.50

10.50

10.75

11.05-11.50

14
9

2
15
10

5

2

3

HP

D
U(100)

ES
D

U(100)

ES

W

SPT

cu=80

30 blows

Tubx3

25 blows

Tbx4+VLx4+Jx4

N=14

Stiff friable dark brown mottled red orange and black amorphous
PEAT with occasional pseudo-fibrous plant remains up to 1mm
diameter, (stratum text copied from layer at 8.90m depth from
previous sheet)
 . . . no plant remains from 9.60m depth.

 . . . becoming friable from 10.10m depth.
. . . pockets of soft clay up to 30mm diameter from 10.20m

depth.

Medium dense grey fine to medium SAND.

Borehole terminated at 11.50m depth.
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23/10/08
23/10/08

1.80
11.00

1.70
4.50

150
150

1.20
5.50

1. Inspection pit dug from 0.00-1.20m depth.
2. Water added from 1.20m to 2.00m depth.
3. Groundwater strikes at 1.80m and 11.00m depth.
4. Standpipe 50mm diameter installed to 9.00m

depth.

-2.25

-3.05

-3.30

-3.85

-6.45

(3.70)

3.70

(0.80)

4.50

4.75

(0.55)

5.30

(2.60)

7.90

(1.50)

0.30
0.50-1.00

1.20-1.65
1.20

1.70
1.80

2.60-3.00
2.70

3.20-3.65

3.70-4.20
3.70

4.35
4.50-4.95

4.80
5.00
5.15
5.20-5.65

5.85
5.90-6.35

6.55
6.60-7.05

7.25
7.30-7.75

7.95
8.00-8.45
8.20

8.50
8.65
8.70-9.15

1
1

1
2

3
1

2
4

2

3
5

6
1

1
7
2

8
3

9
4

10
5

11
6

2
12
7

D
B

SPT(c)
D

D
W

B
D

SPT(c)

B
D

D
U(100)

HP
ES
D

U(100)

D
U(100)

D
U(100)

D
U(100)

D
U(100)
HP

ES
D

U(100)

N=37

N=47

25 blows

cu=40
Tubx3

20 blows

15 blows

10 blows

15 blows

15 blows
cu=25

Tubx3

25 blows

MADE GROUND: Grass over dense orangish brown silty gravelly
fine to medium SAND with rare pockets of firm clay up to 30mm
diameter. Gravel is subangular fine shell fragments and subangular
to subrounded fine to medium siltstone.

 . . . becoming dark brown mottled orange from 2.70m depth.
. . . low content of subangular cobbles of flint up to 65mm from

2.80m depth.
 . . . rare plant remains up to 2mm diameter from 2.90m depth.

. . . firm pockets of organic material up to 30mm from 3.60m
depth.
POSSIBLE MADE GROUND: Dense dark brown mottled orange
silty fine to medium SAND with rare subangular fine shell
fragments.
. . . bands of dark brown to black organic silty fine to medium

clay from 4.35m depth.
Very soft light grey silty CLAY with rare reed fragments up to
5mm diameter.
Firm dark brown to black fibrous PEAT with occasional reed
fragments and plant remains up to 5mm diameter.
Very soft light grey silty CLAY with rare reed fragments up to
5mm diameter and fine gravel sized shell fragments.
 . . . sandy from 5.30m to 5.35m depth.

 . . . dampness of strata and no organic material from 6.30m depth.

Plastic dark brown pseudo-fibrous PEAT with occasional plant
remains up to 2mm diameter.

. . . pockets of soft grey clay up to 50mm diameter from 8.00m to
8.30m depth.
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-7.95

-9.10

-10.20

9.40

(1.15)

10.55

(1.10)

11.65

9.35
9.40-9.85

10.00
10.05
10.10-10.55
10.30

10.75

11.00
11.20-11.65

13
8

3
14
9

15

2
3

D
U(100)

ES
D

U(100)
HP

D

W
SPT

25 blows

Tubx3

25 blows
cu=40

N=7

Plastic dark brown pseudo-fibrous PEAT with occasional plant
remains up to 2mm diameter. (stratum text copied from layer at
7.90m depth from previous sheet)
Spongy friable black mottled orange amorphous PEAT.

 . . . becoming firm from 10.30m depth.

Loose grey slightly silty fine to medium SAND.
(Norwich Crag)

Borehole terminated at 11.65m depth.
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1.8029/10/08 1.20 - 150 0.80 1.60
1. Inspection pit dug from 0.00-1.20m depth.
2. Groundwater strike at 1.20m depth.
3. Backfilled with bentonite cement pellets on

completion.
4. SPT test presented as 'as drilled' with no

extrapolation of N value.

00:30

-2.25

-3.65

-3.95

(4.00)

4.00

(1.40)

5.40

5.70

(3.40)

0.20

0.50
0.50

1.00

1.50-1.67

2.00

2.50

3.00

3.50-3.95

4.00
4.00

4.50

5.00

5.40
5.40
5.50
5.50
6.00
6.00

6.60
6.60

7.20
7.20

7.80
7.80

8.40
8.40

1

2
3

4

5

6

7

8

9

10
11

12

13

14
15
1

16
17

18
19

20
21

22
23

24
25

D

B
B

D

SPT

D

B

D

SPT

W
D

B

D

D
U(100)
ES
HP
D

U(100)

D
U(100)

D
U(100)

D
U(100)

D
U(100)

2,10 / 50
 for 15mm

N=24

8 blows
Tubx3
cu=40

8 blows

10 blows

10 blows

18 blows

17 blows

MADE GROUND: Grass over very dense orangish brown slightly
gravelly silty fine to medium SAND with rare rootlets up to 3mm
diameter. Gravel is subangular fine shell fragments, subangular to
subrounded fine to medium flint and siltstone.

 . . . rare plant material up to 2mm diameter from 1.00m depth.

 . . . rare pockets of firm clay up to 30mm from 2.50m depth.

 . . . becoming medium dense at 3.50m depth.

POSSIBLE MADE GROUND: Medium dense dark brown
mottled orange slightly gravelly silty fine to medium SAND with
rare pockets of soft brown clay up to 20mm. Gravel is subangular
fine shell fragments and subangular to subrounded fine to coarse
flint.

Firm brown clayey fibrous PEAT with frequent plant remains and
reed fragments up to 10mm diameter.
Very soft light grey silty CLAY with reed fragments up to 10mm
diameter and fine gravel sized shell fragments.

 . . . becoming damp with no plant material from 8.00m depth.
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-7.35

-8.80

-9.55

9.10

(1.45)

10.55

(0.75)

11.30

9.00
9.00

9.60
9.60

10.00
10.20
10.20

10.80
10.80-11.25

26
27

28
29

2
30
31

32
33

D
U(100)

D
U(100)

ES
D

U(100)

D
SPT

21 blows

18 blows

Tubx3

23 blows

N=31

Spongy friable black mottled orange amorphous PEAT.

. . . pockets of soft grey clay up to 30mm diameter from 9.60m to
9.90m depth.

Dense grey slightly silty fine to medium SAND.
(Norwich Crag)

Borehole terminated at 11.30m depth.
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15/10/08
15/10/08
15/10/08

2.30
6.40
9.75

2.20
5.70
6.80

200
200
200

1.90
6.40
5.60

1. Inspection pit dug from 0.00-1.20m depth.
2. Water added from 1.20m to 2.50m depth.
3. Groundwater strikes at 2.30m, 6.40m and 9.75m

depth.
4. Standpipe piezometer 19mm diameter installed to

7.20m depth.

0.75

-3.50
-3.55
-3.75

-4.25

-5.60

(1.45)

1.45

(4.25)

5.70
5.75
5.95

(0.50)

6.45

(1.35)

7.80

(1.40)

0.20

0.50-1.00

1.20-1.65
1.20

1.70

2.30
2.50-3.00
2.70

3.20-3.65

3.70

4.50-5.00
4.70

5.20-5.65

5.70
5.75-6.20
5.80
5.90
6.00
6.40
6.45-6.90

7.00
7.10
7.15-7.60

7.80
7.85-8.30
7.90
8.00

8.50
8.55-9.00

1

1

1
2

3

1
2
4

2

5

3
6

3

7
1

1

8
2

2
9
3

10
4

3

11
5

D

B

SPT(c)
D

D

W
B
D

SPT

D

B
D

SPT(c)

D
U(100)
HP
ES
HP
D

U(100)

ES
D

U(100)

D
U(100)
HP
ES

D
U(100)

N=41

N=40

N=10

15 blows
cu=80

Tbx4+VLx4+Jx4
cu=30

12 blows

Tbx4+VLx4+Jx4

15 blows

20 blows
cu=80

Tbx4+VLx4+Jx4

20 blows

MADE GROUND: Grass over dense orangish brown fine to
medium SAND with subangular fine gravel sized shell fragments
and pockets of soft clay up to 30mm diameter and rare
subrounded medium to coarse flint gravel.

MADE GROUND: Dense greyish brown slightly silty gravelly
fine to coarse SAND. Gravel is subangular to subrounded fine to
coarse flint.

 . . . becoming medium dense at 5.20m depth

Soft grey slightly sandy silty CLAY.
Stiff dark brown fibrous PEAT with plant remains and reed
fragments up to 10mm diameter.
Soft grey slightly organic silty CLAY with reed fragments up to
5mm diameter.
Very soft grey mottled black silty CLAY with rare reed fragments
up to 5mm diameter.
 . . . no plant content and dampness from 6.60m depth.

Stiff dark brown mottled red pseudo-fibrous PEAT with plant
remains up to 3mm diameter.
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-7.00

-8.30

9.20

(1.30)

10.50

8.90
8.90
9.20
9.25-9.70

9.75

10.05-10.50

4

12
6

2

4

ES
HP
D

U(100)

W

SPT

Tbx4+VLx4+Jx4
cu=80

30 blows
0% recovery

N=19

 . . . 20mm band of firm grey silty clay at 8.90m depth.
Medium dense grey slightly silty fine to medium SAND.
(Norwich Crag)

Borehole terminated at 10.50m depth.
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2.2516/10/08
16/10/08

3.30
9.20

3.20
6.00

150
150

2.80
6.30

1.80
1. Inspection pit dug from 0.00-1.20m depth.
2. Water added from 1.20m to 3.50m depth.
3. Groundwater strikes at 3.30m and 9.20m depth.
4. Backfilled with bentonite cement pellets on

completion.
5. SPT test presented as 'as drilled' with no

extrapolation of N value.

00:30

0.29

-3.31

-4.11

-4.81

-6.31

(2.30)

2.30

(3.60)

5.90

(0.80)

6.70

(0.70)

7.40

(1.50)

8.90

0.20

0.50-1.00

1.20-1.65
1.20

1.70

2.50-3.00
2.70

3.20-3.60

3.30

3.70

4.50-5.00

4.70

5.20-5.65

5.70

6.00-6.45
6.00
6.20

6.65
6.70-7.15
6.80
7.00

7.35
7.40-7.80
7.60

8.00
8.00
8.05-8.50

8.70
8.75-9.20

1

1

1
2

3

2
4

2

1

5

3

6

3

7

1
8

9
2

1

10
3

11
2
4

12
5

D

B

SPT(c)
D

D

B
D

SPT(c)

W

D

B

D

SPT(c)

D

U(100)
D

HP

D
U(100)
HP
ES

D
U(100)
HP

D
ES

U(100)

D
U(100)

N=22

7,11 / 17,17,12,4
 for 25mm

N=41

17 blows

cu=25

25 blows
cu=60
Tubx3

25 blows
cu=80

Tubx3
30 blows

30 blows

MADE GROUND: Grass over medium dense orangish brown
slightly gravelly slightly silty fine to medium SAND with rare
pockets of firm clay up to 30mm and rootlets up to 2mm diameter.
Gravel is subangular fine shell fragments, subrounded to rounded
fine to medium siltstone and subangular to subrounded fine to
medium flint.

 . . . bands of firm clay from 1.70m depth.

POSSIBLE MADE GROUND: Very dense orangish brown silty
gravelly fine to medium SAND. Gravel is subangular fine shell
fragments and subangular to subrounded fine to medium flint.

 . . . becoming dark brown from 3.50m depth.
. . . low content of subangular to subrounded cobbles of flint at

3.70m depth.

 . . . rare pockets of firm clay up to 30mm from 4.70m depth.

 . . . becoming dense from 5.20m depth.

Soft light grey silty CLAY with occasional plant remains and reed
fragments up to 5mm diameter.

Firm dark brown pseudo-fibrous PEAT with plant remains and
reed fragments up to 5mm diameter.

Stiff dark brown mottled orange amorphous PEAT with
occasional pseudo-fibrous plant remains and reed fragments up to
10mm diameter.

 . . . becoming dark brown to black from 8.05m depth.
 . . . friable between 8.05m and 8.20m depth.
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-7.41

(1.10)

10.00

9.20

9.55-10.00

10.00

2

4

13

W

SPT

D

0% recovery

N=11

Medium dense grey slightly silty fine to medium SAND.
(Norwich Crag) (stratum text copied from layer at 8.90m depth
from previous sheet)

Borehole terminated at 10.00m depth.
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09/10/08
09/10/08

6.00
10.50

09:00
12:00

6.00
6.00

 Dry
6.50

1. Inspection pit from 0.00-1.20m depth.
2. Seepages at 0.80m and 4.90m depth and

groundwater strike at 9.10m depth.
3. Standpipe piezometer 19mm diameter installed to

7.80m depth.

-3.20

-3.70

-4.05

-4.40

-4.70

-5.25

-5.75

-6.40

-7.15

(5.00)

5.00

(0.50)

5.50

5.85

6.20

6.50

(0.55)

7.05

(0.50)

7.55

(0.65)

8.20

(0.75)

8.95

0.30
0.50-1.00

1.00

1.50-1.95

1.95
2.00

2.50-3.00

3.00

3.50-3.95

3.95
4.00

4.50-5.00

5.00
5.00-5.50

5.50-6.00
5.50

6.00
6.00-6.50
6.20

6.50
6.50-7.00

7.00
7.00
7.00-7.50
7.20
7.50
7.50
7.50-8.00
8.00
8.00-8.50
8.00
8.15
8.50
8.50-9.00

1
2

3

4

5
6

7

8

9

10
11

12

13
14

15

16
17

18
19

1
20
21

2
22
23
24
25
3
4
26
27

D
B

D

SPT

D
D

B

D

SPT

D
D

B

D
B

U(100)
HP

D
U(100)
HP

D
U(100)

ES
D

U(100)
HP
ES
D

U(100)
D

U(100)
ES
ES
D

U(100)

N=21

N=33

20 blows
cu=45

15 blows
cu=35

15 blows

Tubx3

12 blows
cu=70
Tubx3

15 blows

12 blows
Tubx3
Tubx3

12 blows

MADE GROUND: Grass over medium dense orangish brown
slightly gravelly silty fine to medium SAND with rare pockets of
firm clay (up to 30mm) and fine gravel sized shell fragments.
Gravel is subangular to subrounded fine to medium siltstone and
flint.

 . . . becoming dense from 3.50m depth.

Soft brownish grey slightly sandy clayey SILT with
pseudo-fibrous plant remains and reed fragments (up to 10mm
diameter).
Firm brownish grey orangish silty CLAY with frequent
pseudo-fibrous plant remains (up to 5mm diameter). No
discernible structure.
Firm dark brown pseudo-fibrous PEAT with fragments of reed (up
to 10mm diameter).
Soft brownish grey organic silty CLAY with frequent
pseudo-fibrous plant remains and reed fragments (<10mm
diameter). No discernible structure, plant content decreasing with
depth.
Very soft light grey silty CLAY with rare pseudo-fibrous plant
remains (<5mm diameter).  Strata damp from 6.50m depth.
Firm dark brown pseudo-fibrous PEAT with frequent reed
fragments and plant remains.
Firm friable dark brown amorphous PEAT with frequent
pseudo-fibrous plant remains (<3mm diameter).
. . . pockets of soft grey organic slightly sandy silty clay (<30mm)
from 8.10m-8.30m depth.
Spongy dark brown with orange mottling pseudo-fibrous PEAT.
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-7.30
-7.50

-8.70

9.10
9.30

(1.20)

10.50

9.00
9.00-9.30
9.10
9.30

10.00-10.45

28
29
1
30

31

D
U(100)

W
D

SPT

20 blows

N=17

Spongy black amorphous PEAT. (stratum text copied from layer
at 8.95m depth from previous sheet)
Soft black slightly organic sandy SILT.
Medium dense grey slightly silty fine to medium SAND with rare
fine gravel sized shell fragments.
(Norwich Crag)

Borehole terminated at 10.50 m depth.
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22/10/08 7.10 7.10 150 6.10
1. Inspection pit dug from 0.00-1.20m depth.
2. Water added from 1.20m to 2.00m, and from

2.00m to 6.50m depth.
3. Groundwater strike at 7.10m depth.
4. Backfilled with bentonite cement pellets on

completion.
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POSSIBLE MADE GROUND: Grass over medium dense
orangish brown slightly gravelly silty fine to medium SAND with
rare pockets of soft clay up to 30mm. Gravel is subangular fine
shell fragments and fine to medium flint.

. . . bands of brown mottled orange firm sandy clay up to 50mm at
2.70m depth.

. . . pockets of dark brown to black organic material up to 20mm
from 3.70m depth.

POSSIBLE MADE GROUND: Medium dense brown mottled
orange very sandy fine GRAVEL. Gravel is subangular fine shell
fragments, subangular to subrounded fine to medium flint and
chert and subrounded to rounded fine sandstone and quartz.

POSSIBLE MADE GROUND: Dense brown slightly gravelly
silty fine to medium SAND with occasional pockets of brown to
black firm organic clay. Gravel is subangular fine shell fragments,
subangular to subrounded fine to medium flint and subrounded fine
quartz.

Dense brown slightly silty fine to medium SAND with rare
subangular fine gravel sized shell fragments.
(Norwich Crag)
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-3.98 10.00

9.20-9.65
9.20-9.70

10.00

6
6

11

SPT(c)
B

D

N=37
Dense brown slightly silty fine to medium SAND with rare
subangular fine gravel sized shell fragments.
(Norwich Crag) (stratum text copied from layer at 7.10m depth
from previous sheet)

Borehole terminated at 10.00m depth.
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21/10/08 7.00 6.75 150 5.90
1. Inspection pit dug from 0.00-1.20m depth.
2. Water added from 1.20m to 12.00m depth.
3. Groundwater strike at 7.00m depth.
4. Backfilled with bentonite cement pellets on

completion.
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POSSIBLE MADE GROUND: Grass over medium dense
orangish brown slightly gravelly slightly silty fine to medium
SAND. Gravel is subangular fine shell fragments and subangular
to subrounded fine to medium siltstone and flint.

 . . . pockets of soft brown clay up to 30mm from 3.70m depth.

Dense orangish brown mottled dark grey silty fine to medium
SAND with some subangular fine gravel sized shell fragments.
(Norwich Crag)
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Dense orangish brown mottled dark grey silty fine to medium
SAND with some subangular fine gravel sized shell fragments.
(Norwich Crag) (stratum text copied from layer at 7.00m depth
from previous sheet)

Borehole terminated at 15.00m depth.
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1. Inspection pit dug from 0.00-1.20m depth.
2. Water added from 1.20m to 3.00m depth.
3. No groundwater encountered during excavation.
4. Backfilled with bentonite cement pellets on

completion.
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POSSIBLE MADE GROUND: Grass over medium dense
orangish brown slightly gravelly fine to medium SAND with rare
pockets of soft clay up to 30mm and rootlets up to 2mm diameter.
Gravel is subangular fine shell fragments, subrounded fine to
medium siltstone and subangular to subrounded fine to medium
flint.

POSSIBLE MADE GROUND: Medium dense dark grey mottled
orange slightly gravelly silty fine to medium SAND with frequent
black fibrous plant remains up to 2mm diameter. Gravel is
subangular fine shell fragments and subangular to subrounded fine
to medium flint.

 . . . becoming dense from 3.20m depth.

Soft dark brown mottled orange and black slightly sandy clayey
SILT with rare pseudo-fibrous plant remains up to 2mm diameter.
Soft grey silty CLAY with occasional pseudo-fibrous plant
remains up to 2mm diameter.

Spongy friable dark brown amorphous PEAT with occasional
pseudo-fibrous plant remains up to 5mm diameter and fine gravel
sized shell fragments.

 . . . becoming dark brown to black from 5.40m depth.

Medium dense grey slightly silty fine to medium SAND.
(Norwich Crag)

Borehole terminated at 6.50m depth.
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1. Inspection pit dug from 0.00-0.80m depth.
2. Borehole aborted at 0.80m depth, due to

encountering unidentified service.
3. Backfilled with bentonite cement pellets on

completion.

1.78

(0.80)

0.80

POSSIBLE MADE GROUND: Grass over grey sandy subrounded
COBBLES up to 100mm of flint.

 . . . unidentified service from 0.80m depth.
Borehole terminated at 0.80m depth due to unidentified service.
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1. Inspection pit dug from 0.00-1.20m depth.
2. Groundwater strike at 2.90m depth.
3. Backfilled with bentonite cement pellets on

completion.
4. SPT test presented as 'as drilled' with no

extrapolation of N value.
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1
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3
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B
SPT(c)
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D
B
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D

B
D

SPT(c)

D
U(100)
ES
HP
HP

U(100)
ES

D
U(100)

HP

D
U(100)
ES

D
U(100)

NP

N=18

N=17

20 blows
Tbx4+VLx4+Jx4

cu=60
cu=60

20 blows
Tbx4+VLx4+Jx4

20 blows

cu=30

20 blows
Tbx4+VLx4+Jx4

20 blows

MADE GROUND: Grass over pinkish brown slightly gravelly fine
to medium SAND with rare rootlets up to 2mm diameter. Gravel
is subangular fine flint, chert, subangular to subrounded siltstone
and subangular fine to medium granite.
MADE GROUND: Medium dense orangish brown slightly silty
very gravelly fine to medium SAND with rare rootlets up to 2mm
diameter. Gravel is subangular fine shell fragments and subangular
to subrounded fine to medium flint.

. . . low content of subangular concrete cobbles up to 75mm from
1.70m depth.

MADE GROUND: Medium dense orangish brown mottled grey
slightly silty gravelly fine to medium SAND. Gravel is subangular
fine shell fragments, subrounded fine to medium flint, subangular
fine to coarse concrete.

. . . becoming slightly gravelly with a low content of subangular
flint cobbles up to 70mm from 4.70m depth.

Soft light brown mottled black silty CLAY with occasional
pseudo-fibrous plant remains up to 2mm diameter.
Firm dark brown fibrous PEAT with plant remains and reed
fragments up to 10mm diameter.
Firm organic greyish brown silty CLAY with frequent reed
fragments up to 10mm diameter.
Soft light grey mottled black silty CLAY with rare pseudo-fibrous
plant remains and reed fragments.

Plastic friable dark brown amorphous PEAT with occasional plant
remains and reed fragments up to 3mm diameter and rare fine
gravel sized shell fragments.
. . . 0.10m band of soft brown pseudo-fibrous peat with frequent

reed fragments up to 5mm diameter between 7.50m and 7.60m
depth.

 . . . becoming mottled orange and red from 8.70m depth.
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-8.05

(1.50)

10.50

9.20
9.25-9.70

10.05-10.50

12
6

4

D
U(100)

SPT

35 blows
0% recovery

N=14

Medium dense grey fine to medium SAND.
(Norwich Crag)

Borehole terminated at 10.50m depth.
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20/10/08 3.65 3.65 150 Dry
1. Inspection pit dug from 0.00-1.20m depth.
2. Water added from 1.20m to 3.20m depth.
3. No groundwater encountered during excavation.
4. Standpipe piezometer 19mm diameter installed

up to 3.20m depth.

5.89

2.84

(0.60)

0.60

(3.05)

3.65

0.10-0.60
0.20

0.60-1.10

1.20-1.65

1.70

2.50-3.00
2.70

3.20-3.65

1
1

2

1

3

2
4

2

B
D

B

SPT(c)

D

B
D

SPT(c)

N=38

N=34

POSSIBLE MADE GROUND: Grass over dark orangish brown
slightly gravelly slightly silty fine to medium SAND with rare
subangular fine shell fragments and rootlets up to 2mm diameter.
Gravel is subangular to subrounded fine to medium flint and fine to
coarse siltstone.
Dense orangish brown silty gravelly fine to medium SAND.
Gravel is subangular fine shell fragments.
(Norwich Crag)

Borehole terminated at 3.65m depth.
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20/10/08 5.00 5.00 150 Dry
1. Inspection pit dug from 0.00-1.20m depth.
2. Water added from 1.20m to 5.00m depth.
3. No groundwater encountered during excavation.
4. Backfilled with bentonite cement pellets on

completion.

3.38

1.08

(2.70)

2.70

(2.30)

5.00

0.20

0.50-1.00

1.20-1.65
1.20

1.70

2.60-3.00
2.70

3.20-3.65

3.65

4.50-5.00

4.70

1

1

1
2

3

2
4

2

5

3

6

D

B

SPT(c)
D

D

B
D

SPT

D

B

D

N=36

N=51

POSSIBLE MADE GROUND: Grass over dense orangish brown
slightly gravelly fine to medium SAND with rare pockets of soft
clay up to 30mm and rootlets up to 2mm diameter. Gravel is
subangular to subrounded siltstone and flint.

Dense orangish brown silty fine to medium SAND.
(Norwich Crag)

 . . . becoming very dense from 3.20m depth.

Borehole terminated at 5.00m depth.
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1. Inspection pit dug from 0.00-0.60m depth.
2. Borehole aborted at 0.60m depth, due to

encountering unidentified service.
3. Backfilled with bentonite cement pellets on

completion.

3.12

(0.60)

0.60

POSSIBLE MADE GROUND: Grass over orangish brown fine to
medium SAND with rare subangular fine gravel sized shell
fragments.
 . . . unidentified service from 0.60m depth.
Borehole terminated at 0.60m depth due to unidentified service.
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17/10/08
20/10/08

4.50
5.70

17:00 4.50
4.50

150
150

 Dry
 Dry

1. Inspection pit dug from 0.00-1.20m depth.
2. Water added from 1.20m to 4.00m depth.
3. No groundwater encountered during excavation.
4. Backfilled with bentonite cement pellets on

completion.

1.96

-0.54
-0.69

-1.74

(2.00)

2.00

(2.50)

4.50
4.65

(1.05)

5.70

0.20

0.50-1.00

1.20-1.65
1.20

1.70

2.50-3.00
2.70

3.20-3.65

3.70

4.50
4.60-5.05

5.25-5.70
5.25

1
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1
2

3

2
4
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5

6
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3
7

D

B

SPT(c)
D

D

B
D

SPT(c)

D

D
U(100)

SPT
D

N=12

N=13

30 blows
0% recovery

N=13

MADE GROUND: Grass over medium dense dark orangish
brown slightly gravelly fine to medium SAND with rare pockets
(up to 30mm) of soft clay and rootlets up to 3mm diameter.
Gravel is subangular fine shell fragments, subangular to
subrounded fine to medium siltstone and subangular to subrounded
fine to coarse granite.

POSSIBLE MADE GROUND: Medium dense dark brown
mottled black silty very gravelly fine to medium SAND with a low
cobble content of flint (<85mm) and occasional pockets up to
45mm of organic plant material. Gravel is subangular fine shell
fragments and subangular to subrounded fine to coarse flint.

Plastic dark brown amorphous PEAT.
Medium dense greyish brown fine to medium SAND.
(Norwich Crag)

Borehole terminated at 5.70m depth.
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5.0017/10/08 2.40 2.20 150 1.90 4.80
1. Inspection pit dug from 0.00-1.20m depth.
2. Water added from 1.20m to 2.70m depth.
3. Groundwater strike at 2.40m depth.
4. Backfilled with arisings on completion.

00:30

1.47

-2.23

(1.30)

1.30

(3.70)

5.00

0.20

0.50-1.00

1.20-1.65
1.20

1.70

2.40
2.50-3.00
2.70

3.20-3.65

3.70

4.20

4.50-5.00

4.70

1

1

1
2

3

1
2
4

2

5

3

3

6

D

B

SPT(c)
D

D

W
B
D

SPT(c)

D

W

B

D

N=31

N=51

MADE GROUND: Grass over dense orangish brown slightly
gravelly slightly silty fine to medium SAND with rare rootlets up
to 2mm diameter. Gravel is subangular fine gravel sized shell
fragments, subangular to subrounded fine to medium siltstone and
flint.

MADE GROUND: Dense dark orangish brown slightly silty
gravelly fine to medium SAND with rare rootlets up to 2mm
diameter and pockets of firm grey clay up to 45mm. Gravel is
subangular fine shell fragments and fine to medium subangular to
subrounded flint.

 . . . subangular fine to medium concrete from 2.70m depth.

 . . . becoming very dense at 3.20m depth.

 . . . concrete from 4.80m depth.
Borehole terminated at 5.00m depth.
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20/10/08 3.65 3.20 150 Dry
1. Inspection pit dug from 0.00-1.20m depth.
2. Water added from 1.20m to 3.20m depth.
3. No groundwater encountered during excavation.
4. Standpipe piezometer 19mm diameter installed to

3.20m depth.
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0.20

0.50-1.00
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POSSIBLE MADE GROUND: Grass over dark orangish brown
slightly gravellly fine to medium SAND with rare rootlets up to
2mm diameter. Gravel is subangular to subrounded fine to medium
siltstone.

Dense orangish brown silty gravelly fine to medium SAND.
Gravel is subangular fine shell fragments.
(Norwich Crag)

Borehole terminated at 3.65m depth.
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1. Inspection pit dug from 0.00-1.20m depth.
2. Borehole aborted at 1.20m depth due to

unidentified service encountered.
3. Backfilled with arisings on completion.

5.51

(1.20)

1.20

MADE GROUND: Grass over orangish brown fine to medium
SAND with rare subangular gravel sized shell fragments.

 . . . unidentified service pipe from 1.20m depth.
Borehole terminated at 1.20m depth, due to unidentified service
pipe.
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15/10/08
16/10/08

1.20
8.20

 -
3.00

200
200

1.20
5.00

1. Inspection pit dug from 0.00-1.20m depth.
2. Seepage at 1.20m depth.
3. Groundwater strike at 8.20m depth.
4. Standpipe piezometer 19mm diameter installed to

7.80m depth.
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N=6

POSSIBLE MADE GROUND: Grass over orange brown slightly
gravelly fine to medium SAND with subangular gravel sized shell
fragments, rare rootlets up to 3mm diameter and 30mm sized
pockets of soft orangish brown clay. Gravel is subangular to
subrounded fine to coarse flint.

Loose dark orangish brown silty gravelly fine to medium SAND
with occasional 30mm sized pockets of soft orangish brown
mottled grey clay, rare subangular fine to medium shell fragments
and organic remains up to 4mm diameter. Gravel is subangular to
subrounded fine to coarse flint.
Soft grey organic slightly sandy silty CLAY with pseudo-fibrous
plant remains up to 2mm diameter.

Spongy dark brown fibrous PEAT with plant remains and reed
fragments up to 10mm diameter.

No recovery.

Plastic black pseudo-fibrous PEAT with plant remians and reed
fragments up to 5mm diameter.

Plastic black amorphous PEAT with occasional fine gravel sized
shell fragments.

 . . . becoming slightly sandy from 7.90m.
Medium dense grey fine to medium SAND.
(Norwich Crag)
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-8.56 9.50

9.00
9.00-9.45

1
14

W
SPT N=10

Medium dense grey fine to medium SAND.
(Norwich Crag) (stratum text copied from layer at 8.00m depth
from previous sheet)
Borehole terminated at 9.50m depth.
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20/10/08 7.50 3.00 200 7.50
1. Inspection pit dug from 0.00-1.20m depth.
2. Groundwater strike at 7.50m depth.
3. Standpipe piezometer 19mm diameter installed

up to 7.00m depth.
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12 blows
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12 blows

30 blows

N=10

MADE GROUND: Grass over orangish brown slightly gravelly
fine to medium SAND with rare subangular gravel sized shell
fragments, rootlets up to 3mm diameter and 30mm sized pockets
of soft brown clay. Gravel is subangular to subrounded fine to
coarse flint, slag and a 250mm piece of plastic with a low cobble
content of flint up to 95mm diameter.

Loose dark orange brown slightly silty very sandy GRAVEL.
Gravel is subangular to subrounded fine to coarse flint and rare
subangular fine to medium shell fragments.

Soft brown PEAT. (Drillers description)

Medium dense grey fine to medium SAND.
(Norwich Crag)

Borehole terminated at 9.00m depth.
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16/10/08
17/10/08

1.20
8.00

 -
6.00

200
200

1.20
3.80

1. Inspection pit dug from 0.00-1.20m depth.
2. Groundwater strikes at 1.20m and 8.00m depth.
3. Standpipe piezometer 19mm diameter installed

up to 7.80m depth.
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MADE GROUND: Grass over loose orangish brown silty gravelly
fine to medium SAND with rare subangular gravel sized shell
fragments and rootlets up to 3mm diameter. Gravel is subangular
to subrounded fine to coarse flint and concrete with a low cobble
content of concrete up to 190mm diameter.

 . . . becoming dark orange brown and gravelly from 1.50m depth.

MADE GROUND: Medium dense dark orange brown slightly
gravelly fine to medium SAND with rare subangular gravel sized
shell fragments. Gravel is subangular to subrounded fine to coarse
flint and concrete.

MADE GROUND: Loose dark orange brown slightly gravelly
slightly silty fine to medium SAND with rare subangular gravel
sized shell fragments and 50mm sized pockets of soft brown grey
clay. Gravel is subangular to subrounded fine to coarse flint and
concrete with a low cobble content of concrete up to 160mm
diameter.

Spongy dark brown pseudo-fibrous PEAT with plant remains and
reed fragments up to 12mm diameter.

Plastic friable black sandy amorphous PEAT with occasional fine
gravel sized shell fragments.

Medium dense grey slightly silty fine to medium SAND.
(Norwich Crag)

Borehole terminated at 9.00m depth.
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21/10/08
21/10/08

2.00
9.20

2.00
6.00

200
200

2.00
6.10

1. Inspection pit dug from 0.00-1.20m depth.
2. Groundwater strikes at 2.00m and 9.20m depth.
3. Standpipe piezometer 19mm diameter installed

up to 8.80m depth.

0.13

-0.87

-1.87

-4.07

-4.87
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-5.47

-6.07

-7.37

(1.50)

1.50

(1.00)

2.50

(1.00)

3.50

(2.20)

5.70

(0.80)

6.50
6.60

(0.50)
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(0.60)

7.70

(1.30)

9.00

0.30

0.50-1.00

1.00

1.50-1.95
1.50-2.00

2.00

2.50-3.00

3.50
3.50-3.95
3.50-4.00

4.00

4.50-5.00

5.00

5.50-5.95

5.95
6.00-7.00
6.00-6.50
6.20
6.50-6.60
6.50
6.60-7.00
6.70
7.00-8.00
7.10-7.70
7.20

8.00-8.50
8.00-8.50

8.50
8.50-9.20

1

2

3

4
5

6

7

1
9
10
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12

13

14

15
16
24

25

26

17
27

18
28

19
20

D

B

D

SPT(c)
B

D

B

W
SPT(NR)

B

D

B

D

SPT

D
P
D

HP
D

HP
D

HP
P
B

HP

U(100)
B

D
P

N=10

N=1

N=4

cu=25

cu=60

cu=50

cu=60

30 blows

MADE GROUND: Grass over orange brown slightly gravelly fine
to medium SAND with rare subangular gravel sized shell
fragments and 30mm sized pockets of soft brown clay. Gravel is
angular to subrounded fine to coarse concrete, flint, sandstone and
mudstone.

Medium dense orange brown mottled grey slightly gravelly
slightly silty fine to medium SAND with rare subangular fine to
medium shell fragments. Gravel is subangular to subrounded fine
to coarse sandstone and mudstone.

Dark orange brown silty fine to medium SAND with rare
subangular gravel sized shell fragments and 45mm sized pockets
of firm grey clay.

Very loose dark orange brown mottled grey slightly silty fine to
medium SAND with rare subangular gravel sized shell fragments
and organic remains up to 3mm diameter.

 . . . becoming silty from 4.50m depth.

Soft grey slightly organic silty CLAY with pseudo-fibrous plant
remains and reed fragments up to 3mm diameter.

Firm black mottled brown fibrous PEAT with plant remains and
reed fragments up to 5mm diameter.
Firm grey organic sandy silty CLAY with frequent plant remains
and reed fragments up to 15mm diameter.
Firm black mottled brown pseudo-fibrous PEAT with plant
remians and reed fragments up to 20mm diameter.

Plastic locally friable black amorphous PEAT.
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-8.37

(1.00)

10.00

9.20

9.50
9.50-9.95

10.00

21

2
22

23

D

W
SPT

D

N=14

Medium dense grey fine to medium SAND.
(Norwich Crag)

Borehole terminated at 10.00m depth.
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24/10/08
24/10/08

7.50
12.20

08:00 7.50
12.00

200
200

 Dry
4.60

1. Inspection pit dug from 0.00-1.20m depth.
2. Groundwater strike at 12.20m depth.
3. Standpipe 50mm diameter installed up to 16.00m

depth.

2.46

0.46

-2.54

-3.24

-3.84

(1.50)

1.50

(2.00)

3.50

(3.00)

6.50

(0.70)

7.20

(0.60)

7.80

(2.20)

0.30

0.50-1.00

1.00

1.50-1.95
1.50-2.00

2.00

2.50-3.00

3.00

3.50-3.95
3.50-4.00

4.00

4.50-5.00

5.00

5.50-5.95

5.95
6.00

6.50-7.00

7.00
7.20-7.50

7.50
7.50-7.70
7.60
7.80-8.40

8.50
8.50-9.20

1

2

3

4
5

6

7

8

9
10

11

12

13

14

15
16

17

18
19

20
27

28

21
29

D

B

D

SPT(c)
B

D

B

D

SPT(c)
B

D

B

D

SPT

D
D

B

D
B

P
D

HP
B

P
B

N=11

N=6

N=25

cu=60

MADE GROUND: Grass over orange brown slightly gravelly fine
to medium SAND with rare subangular fine gravel sized shell
fragments, rootlets up to 18mm diameter and 25mm sized pockets
of soft brown clay. Gravel is subangular to subrounded fine to
coarse sandstone, mudstone, flint and granite.

Medium dense dark orange brown slightly gravelly slightly silty
fine to medium SAND with rare subangular fine gravel sized shell
fragments, rootlets up to 5mm diameter and 25mm sized pockets
of soft brown clay. Gravel is subangular to subrounded fine to
coarse mudstone.

Loose dark orange brown mottled grey slightly gravelly silty fine
to medium SAND with rare subangular fine gravel sized shell
fragments and 20mm sized pockets of soft grey clay. Gravel is
subangular to subrounded fine to coarse mudstone.

 . . . becoming medium dense from 5.50m depth.

Medium dense dark orange mottled grey silty fine to medium
SAND with rare fine gravel sized shell fragments.

Firm dark brown fibrous PEAT with plant remains and reed
fragments up to 15mm diameter.

Soft grey organic silty CLAY with plant remains and reed
fragments up to 10mm and occasional fine gravel sized shell
fragments.
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-6.04

-6.29
-6.44

-7.04

-8.04

-13.04

10.00

10.25
10.40

(0.60)

11.00

(1.00)

12.00

(5.00)

17.00

9.25
9.30-10.00

10.00-10.20

10.25
10.40-11.00

11.25
11.30-11.70

12.50-12.95
12.50-13.00

22
30

31

23
32

24
33

25
26

P
B

D

P
B

P
B

SPT(c)
B

N=11

Soft grey organic silty CLAY with plant remains and reed
fragments up to 10mm and occasional fine gravel sized shell
fragments. (stratum text copied from layer at 7.80m depth from
previous sheet)

Firm dark brown fibrous PEAT with plant remains and reed
fragments up to 5mm diameter.
Soft organic grey silty CLAY with plant remains up to 3mm
diameter.
Spongy black pseudo-fibrous PEAT with plant remains and reed
fragments up to 10mm diameter.
Firm friable black amorhous PEAT.

Medium dense grey silty fine to medium SAND.
(Norwich Crag)

Borehole terminated at 17.00m depth.
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BH1 1.20 1.20 4,5 150 6,7,8,12 N=33 SPT(c)

3.20 3.20 2.20 1,2 150 2,2,3,2 N=9 SPT(c)

4.30 4.30 1,0 150 1,0,1,0 N=2

9.00 5.00 5.50 1,0 150 1,0,1,0 N=2

BH2 1.20 1.20 1,2 150 5,10,10,10 N=35 SPT(c)

3.20 3.20 1,1 150 0,0,1,0 N=1 SPT(c)

BH3 1.50 3,4 150 4,5,6,5 N=20

3.50 0,0 150 0,0,0,1 N=1

5.50 1,1 150 1,2,1,2 N=6 SPT(c)

9.40 1,1 150 1,1,1,1 N=4

BH4 1.20 1.20 Dry 2,4 150 5,4,6,7 N=22 SPT(c)

3.20 3.20 2.80 2,3 150 5,6,5,6 N=22 SPT(c)

5.20 5.20 2.60 1,2 150 1,1,1,0 N=3 SPT(c)

10.00 5.75 4.30 1,1 150 1,1,1,0 N=3

BH5 1.20 1.20 1.10 2,3 150 2,2,4,5 N=13 SPT(c)

3.20 3.20 1.70 1,0 150 1,0,1,0 N=2

5.20 5.20 2.00 1,1 150 1,0,1,0 N=2 SPT(c)

9.05 5.75 3.60 1,0 150 0,0,0,0 N=0

BH6 1.50 1.50 1,2 150 1,2,1,2 N=6

3.50 3.50 2,2 150 1,2,3,4 N=10

8.50 4.50 1,2 150 2,1,2,3 N=8

BH7 1.50 1.50 1,1 150 1,1,1,1 N=4

3.50 0,0 150 0,1,0,1 N=2

9.50 8.50 2,3 150 2,3,3,4 N=12

BH8 1.20 1.20 Dry 2,4 150 6,8,6,4 N=24 SPT(c)

Depth
(m)

Casing
Depth

(m)

Water
Depth

(m)

Seating Drive

Blows Pen
(mm)

Blows

Test Drive

R
(mm)

Result

STANDARD PENETRATION TEST SUMMARY TABLE

Exploratory
Position ID

Sizewell C Supplementary Investigation British Energy
Contract:

Comments

Job No:Client:

722201

Hole
Dia

(mm)

Notes:
1. Tests carried out in accordance with BS1377: Part 9: 1990: 3.3.
2. Reported blows are for 75mm penetration unless indicated "+".
3. Where full test drive was not achieved, actual penetration (R) and total test drive blows are reported.
4. Tests carried out using a split spoon sampler unless noted as CPT in comments column.

STRUCTURAL_SOILS_GINT_LIBRARY.GLB : G - SUMMARY OF SPT TESTS - 722201_SIZEWELL_C_SUPPLIMENTARY_INVESTIGATION.GPJ | 01/04/09 16:35
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BH8 3.20 3.20 2.40 2,3 150 3,4,5,6 N=18 SPT(c)

10.60 5.00 3.60 1,2 150 4,4,3,3 N=14

BH9 1.20 1.20 Dry 8,8 150 7,4,3,3 N=17 SPT(c)

3.20 3.20 1.90 1,2 150 1,1,1,1 N=4 SPT(c)

9.55 4.00 3.20 1,2 150 1,1,1,1 N=4

BH10 1.50 1,2 150 1,2,1,1 N=5

BH10A 1.50 1.50 2,1 150 3,2,2,2 N=9

3.50 3.50 0,1 150 1,2,1,2 N=6

9.00 3,2 150 3,3,2,3 N=11

BH11 1.50 1,0 150 0,1,0,0 N=1

3.50 1,1 150 2,4,5,4 N=15

11.50 2,2 150 2,4,4,6 N=16

BH12 1.50 1,1 150 2,3,5,4 N=14

3.50 2,3 150 4,4,5,5 N=18

BH13A 1.50 0,2 150 3,5,5,6 N=19

3.50 1,2 150 3,3,4,3 N=13

9.90 1,4 150 7,11,18,14+ 255 1,4 / 7,11,18,14

 for 30mm

BH14 1.50 1,2 150 3,2,2,2 N=9

3.50 1,3 150 2,2,2,3 N=9

9.60 1,1 150 3,3,5,5 N=16

BH15A 1.20 1.20 5,8 150 10,12,14,16 N=52 SPT(c)

3.20 3.20 2.40 4,7 150 8,10,10,12 N=40 SPT(c)

BH16 1.50 1.50 2,6 150 7,9,12,17 N=45

Depth
(m)

Casing
Depth

(m)

Water
Depth

(m)

Seating Drive

Blows Pen
(mm)

Blows

Test Drive

R
(mm)

Result

STANDARD PENETRATION TEST SUMMARY TABLE

Exploratory
Position ID

Sizewell C Supplementary Investigation British Energy
Contract:

Comments

Job No:Client:

722201

Hole
Dia

(mm)

Notes:
1. Tests carried out in accordance with BS1377: Part 9: 1990: 3.3.
2. Reported blows are for 75mm penetration unless indicated "+".
3. Where full test drive was not achieved, actual penetration (R) and total test drive blows are reported.
4. Tests carried out using a split spoon sampler unless noted as CPT in comments column.
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BH16 3.50 3.50 3.00 3,4 150 7,10,16,16 N=49

11.05 5.20 4.50 1,1 150 1,2,2,3 N=8

BH17 1.50 3,6 150 9,8,9,11 N=37 SPT(c)

3.50 2,4 150 4,2,1,1 N=8

11.05 1,1 150 2,3,4,5 N=14

BH18 1.20 4,6 150 9,16,20,5+ 240 4,6 / 9,16,20,5

 for 15mm

SPT(c)

3.20 5,8 150 9,11,12,14 N=46 SPT(c)

5.20 4,6 150 4,5,4,6 N=19 SPT(c)

BH19A 1.20 3,4 150 5,7,7,8 N=27 SPT(c)

3.20 2,2 150 1,1,1,1 N=4 SPT(c)

10.05 2,4 150 3,4,4,4 N=15

BH20 1.20 3,5 150 8,10,12,14 N=44 SPT(c)

3.20 4,6 150 8,10,8,6 N=32 SPT(c)

11.05 1,2 150 2,3,4,5 N=14

BH21 1.20 4,7 150 8,9,9,11 N=37 SPT(c)

3.20 5,7 150 10,12,12,13 N=47 SPT(c)

11.20 1,1 150 1,1,2,3 N=7

BH22 1.50 2,10 150 50+ 15 2,10 / 50

 for 15mm

3.50 1,1 150 2,5,8,9 N=24

10.80 2,6 150 6,8,8,9 N=31

BH23 1.20 5,6 150 8,9,11,13 N=41 SPT(c)

3.20 4,6 150 8,10,10,12 N=40

5.20 2,3 150 2,3,2,3 N=10 SPT(c)

Depth
(m)
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Depth

(m)

Water
Depth

(m)

Seating Drive

Blows Pen
(mm)
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Test Drive

R
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Result

STANDARD PENETRATION TEST SUMMARY TABLE

Exploratory
Position ID

Sizewell C Supplementary Investigation British Energy
Contract:

Comments

Job No:Client:

722201

Hole
Dia

(mm)

Notes:
1. Tests carried out in accordance with BS1377: Part 9: 1990: 3.3.
2. Reported blows are for 75mm penetration unless indicated "+".
3. Where full test drive was not achieved, actual penetration (R) and total test drive blows are reported.
4. Tests carried out using a split spoon sampler unless noted as CPT in comments column.
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BH23 10.05 2,4 150 4,5,5,5 N=19

BH24 1.20 2,4 150 4,5,7,6 N=22 SPT(c)

3.20 7,11 150 17,17,12,4+ 250 7,11 / 17,17,12,4

 for 25mm

SPT(c)

5.20 4,8 150 9,10,11,11 N=41 SPT(c)

9.55 1,2 150 2,3,2,4 N=11

BH25 1.50 1.50 1,2 150 4,5,6,6 N=21

3.50 3.50 2,3 150 5,7,10,11 N=33

10.00 6.00 2,3 150 3,4,5,5 N=17

BH26 1.20 2,3 150 2,3,2,3 N=10 SPT(c)

3.20 3,4 150 5,6,6,6 N=23 SPT(c)

4.00 3,5 150 5,6,7,8 N=26 SPT(c)

5.20 4,6 150 7,8,10,10 N=35 SPT(c)

7.20 3,7 150 7,8,10,9 N=34 SPT(c)

9.20 4,6 150 7,9,10,11 N=37 SPT(c)

BH27 1.20 3,3 150 2,3,4,3 N=12 SPT(c)

3.70 3,3 150 2,3,4,5 N=14 SPT(c)

5.20 3,4 150 5,7,7,7 N=26 SPT(c)

7.20 4,6 150 7,9,10,10 N=36 SPT(c)

9.20 5,9 150 9,10,10,12 N=41 SPT(c)

11.20 6,9 150 10,11,10,12 N=43 SPT(c)

13.20 5,7 150 8,9,9,11 N=37 SPT(c)

BH28 1.20 4,5 150 5,6,7,7 N=25 SPT(c)

3.20 6,9 150 10,11,11,10 N=42 SPT(c)

6.05 2,4 150 4,3,3,2 N=12

BH29A 1.00 25,0 0 50+,0+,0+,0+ 0 NP SPT(c)
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Blows Pen
(mm)

Blows

Test Drive

R
(mm)

Result

STANDARD PENETRATION TEST SUMMARY TABLE

Exploratory
Position ID

Sizewell C Supplementary Investigation British Energy
Contract:

Comments

Job No:Client:

722201

Hole
Dia

(mm)

Notes:
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2. Reported blows are for 75mm penetration unless indicated "+".
3. Where full test drive was not achieved, actual penetration (R) and total test drive blows are reported.
4. Tests carried out using a split spoon sampler unless noted as CPT in comments column.
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BH29A 3.20 2,3 150 4,5,4,5 N=18 SPT(c)

5.20 2,3 150 4,6,4,3 N=17 SPT(c)

10.05 2,4 150 3,4,3,4 N=14

BH30 1.20 6,8 150 9,10,10,9 N=38 SPT(c)

3.20 6,7 150 8,9,8,9 N=34 SPT(c)

BH31 1.20 4,6 150 7,8,10,11 N=36 SPT(c)

3.20 5,8 150 11,13,13,14 N=51

BH32A 1.20 3,3 150 3,2,3,4 N=12 SPT(c)

3.20 2,3 150 3,4,3,3 N=13 SPT(c)

5.25 1,2 150 2,3,4,4 N=13

BH33 1.20 4,3 150 4,6,10,11 N=31 SPT(c)

3.20 5,7 150 10,11,13,17 N=51 SPT(c)

BH34 1.20 5,7 150 8,9,9,10 N=36 SPT(c)

3.20 4,6 150 7,8,9,10 N=34 SPT(c)

BH36 1.50 2,4 150 2,1,1,2 N=6 SPT(c)

9.00 1,1 150 2,2,3,3 N=10

BH37 1.50 6,4 150 3,2,1,2 N=8 SPT(c)

8.50 2,3 150 2,3,3,2 N=10

BH38 1.50 6,5 150 3,2,1,2 N=8 SPT(c)

3.50 2,3 150 4,3,4,4 N=15 SPT(c)

5.50 0,0 150 1,1,1,1 N=4

8.50 2,2 150 3,3,3,4 N=13

BH39 1.50 1,1 150 2,3,2,3 N=10 SPT(c)
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4. Tests carried out using a split spoon sampler unless noted as CPT in comments column.
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BH39 3.50 0,0 150 0,0,0,1 N=1

5.50 1,1 150 1,1,1,1 N=4

9.50 3,2 150 3,4,3,4 N=14

BH40 1.50 1.50 3,2 150 3,3,2,3 N=11 SPT(c)

3.50 3.50 0,1 150 1,2,1,2 N=6 SPT(c)

5.50 5.50 3,4 150 5,6,7,7 N=25

12.50 7.50 1,2 150 3,2,3,3 N=11 SPT(c)
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4. Tests carried out using a split spoon sampler unless noted as CPT in comments column.
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Borehole Photographs: SIizewell ‘C’ Supplementary Ground Investigation                                                                          British Energy Limited 
 
 

BH1 depth: 4.80m to 8.05m 
 

 
 
BH3 depth: 6.70m to 8.50m 
 

 
 
 
 
 
 



Borehole Photographs: SIizewell ‘C’ Supplementary Ground Investigation                                                                          British Energy Limited 
 
 

BH4 depth: 5.75m to 9.70m 

 
BH5 depth: 5.75m to 9.00m 

 



Borehole Photographs: SIizewell ‘C’ Supplementary Ground Investigation                                                                          British Energy Limited 
 
 

 

 
BH6 depth: 4.50m to 7.50m 
 

 
 
 
BH7 depth: 3.80m to 8.50m 
 

 
 
 
 



Borehole Photographs: SIizewell ‘C’ Supplementary Ground Investigation                                                                          British Energy Limited 
 
 

 

 
BH8 depth: 5.00m to 9.65m 
 

 
 
BH9 depth: 4.00m to 8.65m 
 

 
 



Borehole Photographs: SIizewell ‘C’ Supplementary Ground Investigation                                                                          British Energy Limited 
 
 

 

 
BH10A depth: 4.00m to 8.00m 
 

 
 
BH11 depth: 4.70m to 10.40m 
 

 
 



Borehole Photographs: SIizewell ‘C’ Supplementary Ground Investigation                                                                          British Energy Limited 
 
 

 

 
BH12 depth 4.90m to 11.35m 
 

 
 
BH13A depth: 4.70m to 9.75m 
 

 
 



Borehole Photographs: SIizewell ‘C’ Supplementary Ground Investigation                                                                          British Energy Limited 
 
 

 

 
BH14 depth: 5.40m to 9.40m 
 

 
 
BH16 depth: 6.25m to 10.45m 
 

 
 



Borehole Photographs: SIizewell ‘C’ Supplementary Ground Investigation                                                                          British Energy Limited 
 
 

 

 
BH17 depth 4.00m to 5.00m 
 

 
 
 
 
BH17 depth: 5.00m to 7.50m 

 



Borehole Photographs: SIizewell ‘C’ Supplementary Ground Investigation                                                                          British Energy Limited 
 
 

 

BH17 depth: 7.50m to 10.50m 
 

 
 
 
BH19A depth: 5.20m to 9.85m 
 

 
 
 
 



Borehole Photographs: SIizewell ‘C’ Supplementary Ground Investigation                                                                          British Energy Limited 
 
 

 

 
BH20 depth: 3.90m to 10.50m 
 

 
 
BH21 depth: 4.50m to 10.55m 
 

 
 



Borehole Photographs: SIizewell ‘C’ Supplementary Ground Investigation                                                                          British Energy Limited 
 
 

 

 
BH22 depth 5.40m to 10.65m 
 

 
 
BH23 depth: 5.75m to 9.00m 
 

 
 
 
 



Borehole Photographs: SIizewell ‘C’ Supplementary Ground Investigation                                                                          British Energy Limited 
 
 

 

 
BH 24 depth: 6.00m to 8.50m 
 

 
 
 
 
BH25 depth: 5.50m to 9.00m 
 

 
 
 
 



Borehole Photographs: SIizewell ‘C’ Supplementary Ground Investigation                                                                          British Energy Limited 
 
 

 

 
 
 
 
BH28 depth 4.00m to 5.85m 
 

 
 
 
 
 
 
BH29A depth: 5.75m to 9.00m 
 

 
 
 
 
 
 
 
 



Borehole Photographs: SIizewell ‘C’ Supplementary Ground Investigation                                                                          British Energy Limited 
 
 

 

 
 
 
BH36 depth: 2.00m to 8.00m 
 

 
 
 
 
 
BH38 depth: 6.00m to 8.00m 
 

 
 
 
 
 
 
 
 
 
 
 



Borehole Photographs: SIizewell ‘C’ Supplementary Ground Investigation                                                                          British Energy Limited 
 
 

 

 
 
 
BH 39 depth: 6.00m to 9.20m 
 

 
 
 
 
 
 
 
BH40 depth: 7.50m to 12.00m 
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1 INTRODUCTION 

This investigation was carried out by Structural Soils Ltd on the instructions of NNB Generation 

Company (NNB Genco) on behalf of EDF Energy.  It is proposed to construct Sizewell C, a 

Nuclear Power Station adjacent to the current Sizewell B Power Station. The proposed 

construction of the Power Station requires the construction of a onsite accommodation campus 

facility, a water management zone and a borrow pit area for construction materials. 

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

design of foundations and to provide information for preliminary contamination assessment 

purposes.   

The work included an intrusive investigation, laboratory testing and the preparation of this 

report, which contains a description of the site and the works carried out, the exploratory hole 

logs, in-situ and laboratory testing results.   

The ground investigation has been carried out using intrusive ground investigation techniques in 

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

Investigations (including Amendment A2, 2010).  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.   

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, 

atmospheric 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 NNB 

GenCo 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.  No 

liability will be accepted after a period of 6 years from the date of the report.   
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2 SITE DESCRIPTION   

2.1 Location and Topography   

The first phase of the ground investigation is located directly north east of the village Leiston 

approximately 40km north east of Ipswich. (see Site Location Map in Appendix A).  The British 

National Grid Reference for the central point of the site is 645714,265313. It is situated on the 

south east coast of the North Sea with predominantly arable land in various stages of crop and 

preparation, the area of investigation is of an irregular shape and covers an extensive area of 

approximately 0.18km2 (approximately 18 hectares). The site lies approximately 1.20km north 

east of the B1122 road at the point of Leiston Abbey, and approximately 1.30km north of Lovers 

Lane that adjoins Sizewell Gap. Directly to the south of the site is a small woodland area named 

Ashwood otherwise is boundered by cropped farmland. The topographic elevations of the site 

range from 11.95m and 17.79m above Ordnance Datum. 

Areas selected for the water management zones include scrubland directly north of the main site, 

marsh land approximately 1.50km east of the main site, and approximately 1.50m south of the 

main site opposite the District Survey Lab on land associated with the Habitat Creation Scheme. 

The topographic elevations of the water management zones vary between 2.29m and 12.22m 

above Ordnance Datum. 

The site is historically linked to World War II (WWII) with coastal defences, historical airbases 

and military training ground bounded with the site works area with military artefacts 

occasionally unearthed. Prior to mobilisation a desk based Threat Assessment was undertaken to 

identify the likelihood of risk from unexploded munitions and also a utility search was 

undertaken to identify known underground and above ground services. Following the findings of 

the Threat Assessment each exploratory hole location was cleared through non-intrusive 

Unexploded Ordnance (UXO) surveys and ground penetrating radar prior to excavation.  The 

key findings of the Threat Assessment are detailed in the following paragraphs:  

Due to the historical land use around the Sizewell area, the Threat Assessment identified that the 

majority of the land associated with the Phase 1 works should be categorised as ‘High Risk’ due 

to this area forming part of the WWII-era Battle Training Ground with the area of the Campus 

and Security Entrance as ‘Medium Risk’ due to its proximity to WWII-era military 

bases/fortifications and the aforementioned training ground.  

Based upon the expected geology of the area, a calculated maximum bomb penetration depth 

(based on a 500kg bomb) of 6m below WWII ground level. To mitigate the risks, it was 
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proposed that prior to works commencing on site all personnel undergo an Explosive Ordnance 

Safety and Awareness Briefing and each exploratory position undergoes a non-intrusive 

Magnetometer Survey by an EOD Engineer. 

2.2 Geology   

The Saxmundham British Geological Survey map (Sheet 191, Scale 1:50,000 published 1996) 

and the British Geological Survey digital map show the site to be underlain by strata from the 

Norwich Crag Formation of the Pliocene and Pleistocene epoch of the early Quaternary and late 

Neogene eras. The Lowerstoft Formation of the Mid to Late Quaternary superficial deposits of 

glacial outwash sands and gravels and glacial till  

The site is shown to be underlain by the following descending sequence of strata; however these 

strata may only be partially present or omitted entirely from the sequence: 

TABLE 1: SUMMARY OF SITE GEOLOGY 

Geological Unit Name Description 

Lowestoft Formation Chalky glacial till with outwash sands, gravels, silts and 
clays. Characterised by chalk and flint content. Variable 
thickness. 

Norwich Crag Formation Shallow water marine and estuarine deposits of sands, 
gravels, silts and clays. Sands are dark green from 
glauconite but weather bright orange with haematite iron 
pans. Gravels in the lower part of the group are almost 
entirely composed of flint. Gravels higher in the group 
include up to 10% quartzite. Up to 70m thick on shore. 

Note:  Information obtained from BGS digital records © NERC. 
 

763468 SZC onshore GI factual report rev00 Page 6 Structural Soils Limited  
 



Report on Ground Investigation – SZC 2015 GI Campaign NNB GenCo 

 

3 FIELDWORK   

3.1 Scope of Work 

The following works were completed between 10/06/2015 and 14/07/2015 at locations shown on 

the Exploratory Hole Location Plan in Appendix A: 

TABLE 2: SCOPE OF INTRUSIVE WORKS AND IN-SITU TESTING 

Number Exploratory Hole or In-Situ Test Type Hole / Test Numbers 

5 Sonic Boreholes SD 3, 5, 6, 7 and 8. 

7 Cable Percussion Boreholes. CPB BP 7, 9, 10, 11, 12, 13, 14. 

10 Machine Dug Trial Pits. TP BP 1, 2, 3, 5, 6, 7 and 8. WMZ 18, 19 and 20. 

3 Soak Away Tests. TP WMZ 18, 19 and 20. 

3 Permeability Tests. CPB BP 11, 13 and 14. 

   
The exploratory locations typically encountered topsoil of gravelly (sandy) clays or sand. The 

topsoil is occasionally underlain by the Lowestoft Formation of stiff gravelly and chalky clay. 

The Lowestoft Formation un-conformably overlies the upper sequence of the Norwich Crag 

formation of dense orange, buff or brown sands with thin gravel beds of flint and quartzite, 

descending into the lower sequence characterised by thin bands of clay, mudstone and gravels of 

fragmented shell.  

The scope of investigation and choice of investigation equipment was decided by NNB Gen Co.  

Sampling and in-situ testing details were specified by NNB Gen Co.   

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

BS5930: 1999 (Amendment A2, 2010, which incorporates the requirements of BS EN ISO 

14688-1, 14688-2 and 14689-1). 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 all positions were checked 

for buried services by a specialist utility surveyor using a cable avoidance tool (CAT), and 

ground penetrating radar (GPR).   

All hole locations and the immediate vicinity were scanned by a specialist UXO (Unexploded 

Ordnance) officer using a magnetometer to check for buried ferrous objects that could possibly 

be UXO.   
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A survey of the exploratory hole locations was undertaken using specialist 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.   

Inspection pits were hand dug at exploratory locations where noted on the relevant exploratory 

hole logs or in-situ test results.   

3.2 Sonic Boreholes 

The boreholes were drilled using a Boart Longyear DB320 Sonic tracked drilling rig. The 

boreholes were drilled using resonant high frequency vibrations applied to a rotating rod to 

penetrate the core barrel and casing into the ground. Frequencies used are between 50 and 150 

hertz which are isolated from the drill rig using an internal spring and damper system. 140mm 

steel casing was used with rigid P.V.C.  liner inserted to maximise core recovery.    

 

3.3 Cable Percussion Boreholes 

The boreholes were drilled using a Dando 2000 cable tool percussion drilling rig and were 

250mm in diameter.  The depths of the boreholes were 20m each.  Small and bulk disturbed soil 

samples were taken from the boreholes at regular intervals.  

100mm diameter undisturbed samples were recovered from suitable strata in accordance with BS 

EN ISO 22475-1 using a thick walled U100 sampler.  

Standard Penetration Tests (SPT) were carried out at regular intervals (see In-Situ Testing, 

below).   

3.4 Mechanically Excavated Trial Pits 

The machine dug trial pits were excavated using a JCB 3CX wheeled mechanical excavator and 

were approximately 3.00m-4.00m x 0.60m in plan and were up to 3.50m deep.   

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

Soak away tests were performed in Trial pits WMZ18, 19, 20. 
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3.5 Backfill, Installation and Monitoring Wells 

On completion 50mm diameter groundwater monitoring wells were installed in selected 

exploratory holes the design having been decided by NNB Gen Co.  The installation details are 

shown on the exploratory hole logs in Appendix B.   

The well details are also summarised below: 

Location Well Diameter 
(mm) 

Well Depth    
(m bgl) 

Well Response Zone 
(m bgl) 

Type of Protective 
Cover 

CPB BP 11 50mm 20m 8.00m – 20.00m Raised 

CPB BP 13 50mm 20m 8.00m – 20.00m Raised 

CPB BP 14 50mm 20m 8.00m – 20.00m Raised 

SD BP 3 50mm 45m 35.00m – 45.00m Raised 

SD BP 5 50mm 25m 8.00m - 25.00m Raised 

SD BP 6 50mm 25m 8.00m – 25.00m Raised 

SD BP 7 50mm 25m 8.00m – 25.00m Raised 

SD BP 8 50mm 25m 8.00m – 25.00m Raised 

 

On completion the remaining boreholes were backfilled with bentonite pellets.  The trial pits 

were backfilled with arisings, compacted in layers by the excavator bucket.   

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 Insitu Testing 

Soakaway tests in trial pits 

The Soakaway tests were undertaken in trial pits WMZ 18, 19 and 20 in general accordance with 

recommended practice given in BRE Digest 365.  Three fillings of the pits were not undertaken 

due to slow infiltration rates  in Trial Pit WMZ 20 and the instability of the pits in WMZ 18 and 

19.  The results are contained in Appendix C.   
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Permeability tests 

 

Variable head permeability tests were carried out in the standpipes installed in boreholes CPB 

BP11, CPB BP13 and CP BP14. The permeability tests were carried out in general accordance 

with BS5930 (1999).  The results of the tests are presented in table 4 and in graphic format 

within appendix C. 

 

Rising head permeability tests were carried out in boreholes CPB BP11, CPB BP13 and CPB 

BP14; the water level in the borehole was reduced using portable pumping equipment, pumping 

for 20mins at a rate of 27 litres per min. The recovering water level was then recorded with time 

until a stable water level was reached. 

 

The water levels in the standpipes were monitored during the tests using a “diver”, a digital 

pressure transducer with data logger, installed in the standpipe below the water level. The 

barometric pressure was also recorded. 

 

 

 

  

 

 

TABLE 4: SUMMARY OF PERMEABILITY TESTS 

Location Screen 
Depth (m) 

Initial Water 
Level (m) 

Pumping 
Rate 

(ltr/min) 

Pumping 
Duration 

(mins) 

Final Water 
Level (m) 

Recovery 
Time (mins) 

CPB BP 11 8.00 - 20.00 15.66 27 20 15.66 3.00 

CPB BP 13 8.00 - 20.00 12.705 27 20 12.705 3.00 

CPB BP 14 8.00 - 20.00 10.80 27 20 10.80 2.50 
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4 LABORATORY TESTING   

Samples for potential geotechnical testing were returned to one of the Company’s UKAS 

accredited laboratories, a UKAS accredited testing laboratory.  Laboratory tests were scheduled 

by Structural Soils under the instruction of NNB Gen Co.   

4.1 Geotechnical Laboratory Testing 

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. The number of tests 

completed and the test methods used are summarised below.  The results are reported in tabular 

and/or graphical form and included as Appendix D of this report.   

TABLE 5: SUMMARY OF GEOTECHNICAL LABORATORY TESTING 

Number 
of tests Test Test Method Notes 

Classification Tests 
2 Moisture content. BS1377: Part 2.  
6 Liquid and plastic (Atterberg) limits. BS1377: Part 2.  

160 Particle size distribution by 
sedimentation. 

BS1377: Part 2.  

Chemical Tests: Soil 
7 Water soluble sulphate content and pH 

value. 
BRE SD1*.  

Note: 
* Test(s) carried out to method approved in BRE Special Digest 1.   
 
 

4.2 Contamination 

The contamination testing carried out is summarised in the following table. The results are 

included as Appendix E of this report, and include details of the test method.   

TABLE 6: SUMMARY OF CONTAMINATION LABORATORY TESTING* 

Numbers 
of tests 

Description Notes 

SOIL 
4 Fraction Organic Content  

25 Calcium carbonate  
3 Chloride  

LEACHATE (simulated leachates derived from soil samples) 
8 AMEC Leachate suite Leachate Prep (BS EN 12457-2) 10:1, Dissolved Metals (ICP-

MS/OES), Water Soluable SO4, pH, Chloride, PAH- 16MS (USEPA 16 
speciated)  

Note: Tests carried out in accordance with MCERTS/UKAS standards where noted on the results sheets.   
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5.3 British Geological Survey online digital geological map, www.bgs.ac.uk/data   

5.4 British Geological Survey Lexicon of Named Rock Units, www.bgs.ac.uk/lexicon   

5.5 BS EN ISO 14688-1:2002 Geotechnical investigation and testing – Identification and 

classification of soil: Part 1: Identification and description, including Amendment A1 

(2013)   

5.6 BS EN ISO 14688-2:2004 Geotechnical investigation and testing – Identification and 

classification of soil: Part 2: Principles for a classification , including Amendment A1 

(2013)   

5.7 BS EN ISO 14689-1:2003 Geotechnical investigation and testing – Identification and 

classification of rock: Part 1: Identification and description   

5.8 BS EN ISO 22475-1:2006 Geotechnical Investigation and Testing - Sampling and 

Groundwater Measurements - Technical Principles   
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Testing – Field Testing Part 3: Standard Penetration Test, including Amendment A1 
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APPENDIX A 

(i) Site Location Plan 

(ii) Exploratory Hole Location Plan 

(iii) Proposed Development Layout Plan 
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SAMPLING

Sample type codes

B = Bulk disturbed sample.
D = Small disturbed sample.

ROTARY DRILLING INFORMATION

W = Water flush returns (%)
TCR = Total core recovery (%)
SCR = Solid core recovery (%)
RQD = Rock quality designations (%)
If = Fracture spacing (mm).

In the fracture column (i) denotes discontinuity is infilled (refer to Fracture Table for
details).

Where variable the minimum - average - maximum spacing may be quoted.
'NI' denotes non-intact core. 'NA' denotes not applicable.

All lengths used to determine rock core mechanical properties taken along the centre line of the core.
Obvious induced fractures have been ignored.
The assessment of solid core is based on lengths that show a full diameter and not necessarily
a full circumference.
AZCL = Assessed zone of core loss.

ADDITIONAL NOTES

1. All soil and rock descriptions and legends in general accordance with BS EN ISO 14688-1, 14688-2, 14689-1,
and BS5930:1999 including Amendment 2 (2010).
2. Material types divided by a broken line (- - - ) indicates an unclear boundary.
3. The data on any sheet within the report showing the AGS icon is available in the AGS format.

KEY TO EXPLORATORY HOLE LOGS - SUMMARY OF ABBREVIATIONS



Contract Reference: 763468
STRUCTURAL SOILS

G
IN

T
_L

IB
R

A
R

Y
_V

8_
05

.G
LB

!G
rf

cT
e

xt
 G

 -
 L

E
G

E
N

D
 -

 2
 O

F
 2

 | 
7

63
46

8
 -

 S
Z

C
 2

0
15

 O
N

S
H

O
R

E
 G

I.G
P

J 
- 

v8
_0

5 
| 1

7
/0

9/
1

5 
- 

12
:0

1
 | 

C
H

.
S

tr
uc

tu
ra

l S
oi

ls
 L

td
, B

ra
n

ch
 O

ffi
ce

 -
 C

as
tle

fo
rd

: T
he

 P
ot

te
ri

es
, P

ot
te

ry
 S

tr
ee

t, 
C

as
tle

fo
rd

, W
es

t Y
or

ks
hi

re
, 

W
F

10
 1

N
J.

 T
el

: 0
19

77
-5

52
25

5,
 F

ax
: 0

19
77

-5
52

29
9,

 W
eb

: w
w

w
.s

oi
ls

.c
o.

uk
, E

m
ai

l:n
or

th
@

so
ils

.c
o.

uk
.

KEY TO EXPLORATORY HOLE LOGS - SUMMARY OF GRAPHIC SYMBOLS

Standing water level recorded at documented date.

Standing water level following first strike, standing water level following second strike etc.

WATER COLUMN SYMBOLS

Seepage.

First water strike, second water strike etc.

MATERIAL GRAPHIC LEGENDS

CLAY
Clayey
gravelly
SAND

Gravelly
clayey
SAND

Clayey
SAND

Gravelly
SAND SAND Sandy

CLAY
Sandy silty
CLAY

Silty sandy
CLAY

Gravelly
sandy
CLAY

Sandy
gravelly
CLAY

Topsoil

Silty
gravelly
SAND

Silty
gravelly
SAND
with
COBBLES

Silty
SAND

INSTRUMENTATION SYMBOLS

Backfill Bentonite
seal

Gravel
filter

Upstanding
cover

Plain pipe Slotted
pipe
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5.00-5.50

5.80

6.00-6.50
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D
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D
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02:00

TOPSOIL. Light brown slightly clayey slightly gravelly fine to medium
SAND.  Gravel is angular medium to coarse of flint and quartzite.

Orangish buff slightly clayey gravelly medium SAND. Gravel is
rounded to angular medium to coarse of flint and quartzite.

. . . below 1.50m, sand is medium to coarse and becomes slightly
gravelly.

 . . . below 2.30m, occasional pockets of soft grey clay.

Orange fine to medium SAND.

Yellowish buff slightly clayey gravelly medium to coarse SAND. Gravel
is subangular to rounded medium to coarse of flint and quartzite.

 . . . below 6.00m, becomes slightly gravelly and whitish buff in colour.

Orange slightly clayey slightly gravelly medium to coarse SAND.
Gravel is angular fine to medium of flint and quartzite and rounded
medium iron coated mudstone.

1. Location GPR and UXO cleared.
2. Hand dug inspection pit to 1.20m.
3. Groundwater encountered at 12.70m rising to

11.70m after 20 minutes.
4. Water added to assist drilling.
5. Borehole backfilled with bentonite on

completion.
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Orange slightly clayey slightly gravelly medium to coarse SAND.
Gravel is angular fine to medium of shell fragments and occasional
subangular to subrounded fine to medium flint and tabular iron coated
mudstone.

 . . . at 10.00m, iron coated mudstone lamination 10mm.

 . . . at 11.00m, iron coated mudstone lamination 10mm.

 . . . below 12.00m, becomes slightly gravelly and sand is medium.

W
at

er

Results

Depth
(Thick
ness)NoDepth Type

Description of Strata

B
ac

kf
il

l

Boring Progress and Water Observations

Time
Borehole

Depth
Casing
Depth

Borehole
Diameter

(mm)

Water
Depth

From To
Duration
(hh:mm)

General Remarks

All dimensions in metres Scale: 1:50

Date

Samples and In-situ Tests

Chiselling / Slow Progress

Material
Graphic
Legend

Client: Borehole:Contract:

SZC 2015 Onshore GI NNB GenCo

DRAFT
BOREHOLE LOG

CPB BP7

G
IN

T
_L

IB
R

A
R

Y
_V

8_
05

.G
L

B
 L

ib
V

er
si

on
: v

8_
05

 -
 L

ib
00

04
 P

rj
V

er
si

on
: v

8_
05

 -
 C

or
e+

L
og

s+
G

eo
te

ch
 L

ab
-B

ri
st

ol
 -

 0
00

3 
| L

og
 C

A
B

L
E

 P
E

R
C

U
SS

IO
N

 L
O

G
 | 

76
34

68
 -

 S
Z

C
 2

01
5 

O
N

S
H

O
R

E
 G

I.
G

P
J 

- 
v8

_0
5 

| 3
0/

10
/1

5 
- 

13
:4

4 
| S

H
.

S
tr

uc
tu

ra
l S

oi
ls

 L
td

, B
ra

nc
h 

O
ff

ic
e 

- 
C

as
tl

ef
or

d:
 T

he
 P

ot
te

ri
es

, P
ot

te
ry

 S
tr

ee
t, 

C
as

tl
ef

or
d,

 W
es

t Y
or

ks
hi

re
, W

F
10

 1
N

J.
 T

el
: 0

19
77

-5
52

25
5,

 F
ax

: 0
19

77
-5

52
29

9,
 W

eb
: w

w
w

.s
oi

ls
.c

o.
uk

, E
m

ai
l:

 a
sk

@
so

il
s.

co
.u

k.

Method
Used:

Plant
Used:

Drilled
By:

Logged
By:

Checked
By:SHaynesCable percussion Dando 2000 DJ

30.06.15

12.20 of

National Grid Co-ordinate:

01.07.15

Contract Ref: Start:

End:

Sheet:

763468 E:645746.8 N:265388.3 32
Ground Level (m):

STRUCTURAL SOILS



20.00

37

38

39

40

18.00-18.50

18.80

19.00-19.50

19.80

B

D

B

D

Orange slightly clayey slightly gravelly medium to coarse SAND.
Gravel is angular fine to medium of shell fragments and occasional
subangular to subrounded fine to medium flint and tabular iron coated
mudstone.
(stratum copied from 9.30m from previous sheet)

 . . . below 19.00m, sand is medium to coarse.

Cable percussion borehole terminated at 20.00m depth.
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15.70

TOPSOIL. Brown slightly clayey slightly gravelly medium SAND.
Gravel is angular fine to medium of flint and quartzite.

Orange slightly gravelly clayey fine to medium SAND. Gravel is
angular medium to coarse of flint and quartzite.

Brownish buff slightly gravelly fine to medium SAND. Gravel is
angular fine of shell and occasional angular fine flint.

 . . . below 2.00m, sand is medium.

Buff slightly clayey gravelly medium to coarse SAND. Gravel is angular
to rounded fine to coarse of flint and quartzite.

 . . . below 4.00m, sand is coarse.

Orangish buff locally clayey slightly gravelly medium to coarse SAND.
Gravel is angular to rounded of fine to coarse flint and quartzite.
 . . . between 4.70m and 5.90m,  lenses of soft grey and brown clay.

Buff gravelly coarse SAND. Gravel is angular to rounded fine to coarse
of flint and quartzite.

. . . below 8.00m, becomes slightly gravelly and sand is medium to
coarse.

1. Location GPR and UXO cleared.
2. Hand dug inspection pit to 1.20m.
3. Water added to assist drilling.
4. Groundwater encountered at 6.00m rising to

4.80m after 20 minutes, and 15.70m rising to
14.20m after 20 minutes.

5. Borehole backfilled with bentonite on
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35
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9.00-9.50
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10.00-10.50

10.80

11.00-11.50

11.80

12.00-12.50

12.80

13.00-13.50

13.80

14.00-14.50

14.80

15.00-15.50

15.80

16.00-16.50

16.80

17.00-17.50

17.80

B

D

B

D

B

D

B

D

B

D

B

D

B

D

B

D

B

D

Buff gravelly coarse SAND. Gravel is angular to rounded fine to coarse
of flint and quartzite.
(stratum copied from 7.00m from previous sheet)

 . . . below 10.00m, sand is medium with occasional gravel.

Orange slightly gravelly medium SAND. Gravel is angular fine of flint
and rounded medium iron coated mudstone.

Orangish buff slightly clayey slightly gravelly medium SAND. Gravel is
angular fine of shell fragments and angular rounded fine to coarse flint
and quartzite.

 . . . below 14.00m, colour is brownish orange.

Orangish brown slightly clayey gravelly coarse SAND with pockets and
lenses of soft brown and red sandy clay. Gravel is rounded to
subangular fine to medium of flint and quartzite.

 . . . below 16.00m, slightly gravelly.

Orangish brown slightly gravelly slightly clayey medium SAND. Gravel
is angular fine shell and angular to rounded fine to medium of flint and
quartzite and red iron coated sandstone.

completion.
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(3.00)

20.00

37

38

39

40

18.00-18.50

18.80

19.00-19.50

19.80

B

D

B

D

Orangish brown slightly gravelly slightly clayey medium SAND. Gravel
is angular fine shell and angular to rounded fine to medium of flint and
quartzite and red iron coated sandstone.
(stratum copied from 17.00m from previous sheet)
 . . . below 18.00m, colour is orange.

Cable percussion borehole terminated at 20.00m depth.
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06:15
08:30

5.605.0003/07/15
06/07/15

7.50
17.00

8.50
17.00

0.40

(0.60)

1.00

(1.80)

2.80

(1.20)

4.00

(2.60)

6.60

(4.40)

1

2

3

4

5
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9

10
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12

13

14

15

16

17

18

0.00-0.40

0.50-1.00

1.00-1.50

1.80-2.00

2.30

2.90
3.00-3.50

3.80

4.00-4.50

4.80

5.00-5.50

5.80

6.00-6.50

6.80

7.00-7.50

7.80

8.00-8.50

8.80

B

B

B

B

D

D
B

D

B

D

B

D

B

D

B

D

B

D

7.40
15.50

03:40

TOPSOIL. Light brown slightly clayey slightly gravelly fine to medium
SAND. Gravel is angular to subrounded fine to coarse of flint anf
quartzite.
Soft light brownish orange slightly gravelly sandy CLAY. Gravel is
angular to subrounded fine to coarse of flint and quartzite.

Orange slightly clayey fine to medium SAND with pockets of orange
sandy clay.

Buff slightly clayey medium SAND.

Buff slightly gravelly medium to coarse SAND. Gravel is angular to
rounded fine to coarse of flint and quartzite.

 . . . below 5.00m, sand is coarse.

Buff slightly clayey slightly gravelly coarse SAND. Gravel is angular
fine of shell fragments and occasional rounded to subangular fine to
medum flint.

 . . . below 8.00m, colour is orangish buff.
8.00m-11.00m, occasional gravel of angular tabular medium iron coated
mudstone.

1. Location GPR and UXO cleared.
2. Hand dug inspection pit to 1.20m.
3. No groundwater encountered whilst drilling.
4. Water added to assist drilling.
5. Borehole backfilled with bentonite on

completion.

W
at

er

Results

Depth
(Thick
ness)NoDepth Type

Description of Strata

B
ac

kf
il

l

Boring Progress and Water Observations

Time
Borehole

Depth
Casing
Depth

Borehole
Diameter

(mm)

Water
Depth

From To
Duration
(hh:mm)

General Remarks

All dimensions in metres Scale: 1:50

Date

Samples and In-situ Tests

Chiselling / Slow Progress

Material
Graphic
Legend

Client: Borehole:Contract:

SZC 2015 Onshore GI NNB GenCo

DRAFT
BOREHOLE LOG

CPB BP10

G
IN

T
_L

IB
R

A
R

Y
_V

8_
05

.G
L

B
 L

ib
V

er
si

on
: v

8_
05

 -
 L

ib
00

04
 P

rj
V

er
si

on
: v

8_
05

 -
 C

or
e+

L
og

s+
G

eo
te

ch
 L

ab
-B

ri
st

ol
 -

 0
00

3 
| L

og
 C

A
B

L
E

 P
E

R
C

U
SS

IO
N

 L
O

G
 | 

76
34

68
 -

 S
Z

C
 2

01
5 

O
N

S
H

O
R

E
 G

I.
G

P
J 

- 
v8

_0
5 

| 3
0/

10
/1

5 
- 

13
:4

4 
| S

H
.

S
tr

uc
tu

ra
l S

oi
ls

 L
td

, B
ra

nc
h 

O
ff

ic
e 

- 
C

as
tl

ef
or

d:
 T

he
 P

ot
te

ri
es

, P
ot

te
ry

 S
tr

ee
t, 

C
as

tl
ef

or
d,

 W
es

t Y
or

ks
hi

re
, W

F
10

 1
N

J.
 T

el
: 0

19
77

-5
52

25
5,

 F
ax

: 0
19

77
-5

52
29

9,
 W

eb
: w

w
w

.s
oi

ls
.c

o.
uk

, E
m

ai
l:

 a
sk

@
so

il
s.

co
.u

k.

Method
Used:

Plant
Used:

Drilled
By:

Logged
By:

Checked
By:SHaynesCable percussion Dando 2000 DJ

02.07.15

15.48 of

National Grid Co-ordinate:

06.07.15

Contract Ref: Start:

End:

Sheet:

763468 E:645925.4 N:265229.4 31
Ground Level (m):

STRUCTURAL SOILS



11.00

(9.00)
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9.00-9.50

9.80

10.00-10.50

10.80

11.00-11.50

11.80

12.00-12.50

12.80

13.00-13.50

13.80

14.00-14.50

14.80

15.00-15.50

15.80

16.00-16.50

16.80
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17.80

B
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B

D

B

D

B

D

B

D

B

D

B

D

B

D

B

D

Buff slightly clayey slightly gravelly coarse SAND. Gravel is angular
fine of shell fragments and occasional rounded to subangular fine to
medum flint.
(stratum copied from 6.60m from previous sheet)
 . . . below 9.00m, sand is coarse.

Orange slightly clayey gravelly medium to coarse SAND. Gravel is
angular fine to medium of flint and quartzite and occasional shell
fragments.

 . . . below 12.00m, sand is coarse.

 . . . below 13.00m, sand is buff coloured.

. . . below 14.00m, becomes gravelly of angular fine to medium shell
fragments and occasional rounded to angular fine to medium flint and
quartzite.

 . . . below 17.00m, sand is orangish buff.
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20.00

37

38

39

40

18.00-18.50

18.80

19.00-19.50

19.80

B

D

B

D

Orange slightly clayey gravelly medium to coarse SAND. Gravel is
angular fine to medium of flint and quartzite and occasional shell
fragments.
(stratum copied from 11.00m from previous sheet)

Cable percussion borehole terminated at 20.00m depth.
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08:30
15:30
08:30

9.40
12.00

7.50
9.50

17/06/15
17/06/15
18/06/15

9.00
20.00
18.50

10.00
20.00
20.00

250
250
250

(0.50)

0.50

(2.10)

2.60

(0.50)

3.10

(2.40)

5.50

(1.50)

7.00

(3.10)

1

2

3

4

5

6

7

8

9

10

11

12

13

15

16

17

18

0.00-0.50

0.60-1.00

1.30

1.50-2.00

2.20

2.70-3.00

3.20-3.50

3.80

4.00-4.50

4.80

5.00-5.50

5.80

6.00-6.50

7.00-7.50

7.60-8.00

8.20

8.50-9.00

B

B

D

B

D

B

B

D

B

D

B

D

B

B

B

D

B

 Dry
18.00
16.00

04:00
04:00

TOPSOIL: Brown slightly clayey slightly gravelly medium SAND.
Gravel is angular to rounded fine to medium of flint and quartzite.

Stiff brown slightly gravelly sandy CLAY. Gravel is angular to rounded
fine to coarse of flint and quartzite.

 . . . 1.20m, becomes soft to firm very sandy and orange in colour.

Orange silty fine SAND.

Orangish buff slightly clayey locally clayey fine to medium SAND.

. . . from 4.80m, occasional gravel of angular to rounded fine to medium
flint.

Buff clayey slightly gravelly medium to coarse SAND with pockets and
lenses of soft brown and grey clay. Gravel is rounded to angular medium
to coarse of flint and quartzite.

Yellow gravelly coarse SAND. Gravel is angular to subrounded medium
to coarse of flint, quartzite and mudstone.

1. Location GPR and UXO cleared.
2. Hand dug inspection pit to 1.20m.
3. Water added to assist drilling.
4. No groundwater encountered.
5. Standpipe intalled on completion.
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Yellow gravelly coarse SAND. Gravel is angular to subrounded medium
to coarse of flint, quartzite and mudstone.
(stratum copied from 7.00m from previous sheet)

Orange medium to coarse SAND with occasional gravel of subangular
fine to medium flint.

. . . between 11.80m and 13.00m, slightly gravelly of tabular medium
iron coated mudstone gravel.

Orangish brown slightly clayey slightly gravelly to gravelly coarse
SAND. Gravel is angular fine to medium of shell fragments and
occasional rounded to angular fine to medium flint, quartzite and iron
coated mudstone and sandstone.  Occasional whole shell.
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