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1.Introduction 

Wienerberger were authorised by Mr Doubleday of GH Dean Ltd.  to carry out a ground investigation 

(trial pitting) program on land at Great Grovehurst Farm.  It is hoped a sufficient quantity of 

Brickearth would be intersected to warrant its extraction, which would then supply the Smeed Dean 

works, located a short distance to the south of the site.  It is known that Brickearth has been 

extracted for brick manufacture from the region for many years and the site has been investigated 

previously by Ibstock.     

It is understood the site is to be developed for residential housing.  This would involve the 

demolition and removal of the existing commercial / residential buildings and any foundation 

materials.  A site investigation report (Ref. 1) has highlighted contamination in the fill material 

underneath the existing buildings. A further requirement is that the site is to be restored in such a 

manner to ensure drainage of surface and groundwater is sufficient to not cause problems. 

Great Crested Newts are known to be present on site and must be managed appropriately. 

 

2.Site Location 

Great Grovehurst Farm is located to the north of Sittingbourne, access to the farm is via Grovehurst 

Road and Swale Way (B2005).  The grid reference for the site is TQ905665. 

 

Figure 1 Site location 
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3.Site Features 

The area under investigation is highlighted in Figure 2.  It is understood the land within the red 

boundary is owned by Mr Doubleday / G.H. Dean Ltd.   

 

 

 

 

 

 

 

 

 

 

Figure 2 Site features 

The ground surface dips gently towards the NW and has a maximum elevation of c.17mAOD in the 

SW and a minimum elevation of c.8mAOD in the NW.   

Great Grovehurst Farm is located within this land, at the time of the investigation it was covered 

mainly by (recently harvested), agricultural crop and commercial / residential buildings (in the west).  

Swale Way forms the northern boundary, Grovehurst Road the western boundary and a railway line 

forms the eastern boundary (see above).  There are two access points both lead onto Grovehurst 

Road and are suitable for large vehicles, overhead power lines are present across the northern end 

of the site and a gas main is understood to be located alongside the rail line. 

No water features were observed at the site. 
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4.Method 

The investigation incorporated three phases:  

 Phase 1 - a desk study, in which historical and existing available data were collected 

 Phase 2 - 19 trial pits were excavated, samples were collected and tested in Wienerberger 

Central Lab 

 Phase 3 - a bulk sample was taken and then used in a works trial 

 

4.1 Desk study 

A web based literature search was completed, websites visited are as follows: 

 British Geological Survey (BGS) geological map  

 Old maps  

 The Coal Authority 

 The Environment Agency 

From this stage of the investigation, it appears the site:  

 has been in agricultural use since 1860s, mainly as an orchard, which was cleared sometime 

in the 1970s  

 is underlain by London Clay 

 

4.1.1 Previous site investigation 

Site investigations were completed by Soils Limited in November 2013 for a proposed housing 

development, it incorporated the excavation of 21 trial pits, in-situ testing and sample testing, to 

determine the engineering properties and contamination content of the near surface geology.  

Report 13838 / SGIR (Ref. 1) should be reviewed as it highlights contamination issues within the 

made ground on site. 

 

4.2 Trial Pitting Program 2014 (current investigation) 

Sampling was conducted on 12th and 13th August 2014, a total of 19 holes were excavated using a 

360 degree excavator, reaching a maximum depth of 3.6m.  The excavated materials were described 

using BS5930 and BS EN ISO 14688 as a guide, the logs are located in Appendix B.  Photographs were 

taken of the pits and arising’s, these are also located in Appendix B.  A summary of the trial pits is 

located in Table 1 below. 

Drawing GHF-001 contains the location of the trial pits and Brickearth thickness, it is located in 

Appendix A. 
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In summary, where agricultural crop is located, approximately 0.5m of topsoil overlies Brickearth.  It 

was observed that Brickearth is commonly sandy near the base of the unit and is clayey in places.  

London Clay underlies the Brickearth, and a thin discontinuous layer of flint gravel was intersected in 

between the Brickearth and London Clay.  Groundwater was intersected at a small number of pits, 

commonly resting on London Clay.  It appears the site buildings have been built upon made ground 

up to 1.5m thick. 

 

Trial Pit 
ID 

Total Depth 
(m) 

Groundwater 
Depth (m) 

Made Ground 
Thickness (m) 

Brickearth 
Thickness (m) 

GHTP1 3.1 - - 1.9 

GHTP2 2.7 - - 2.4 

GHTP3 3.6 - - 2.8 

GHTP4 2.8 2.75 - 2.25 

GHTP5 3.0 - - 2.5 

GHTP6 2.2 - - 1.4 

GHTP7 2.6 - - 1.5 

GHTP8 2.8 2.3 - 2.2 

GHTP9 3.3 - - 2.8 

GHTP10 2.2 - - 1.6 

GHTP11 2.9 - 0.7 2.1 

GHTP12 2.8 0.8 1.5 0.9 

GHTP13 3.0 - 1.5 1.3 

GHTP14 1.9 - - 1.4 

GHTP15 1.7 - - 1.1 

GHTP16 2.4 - - 0.9 

GHTP17 3.4 - - 2.8 

GHTP18 3.4 1.9 - 2.2 

GHTP19 3.3 - - 2.7 

Table 1 Test hole summary information  

 

4.3 Works Trial  

A trench was excavated by Fox Plant c.40 tonnes of Brickearth were removed for a works trial, the 

trench was backfilled with Brickearth from Smeed Dean Works.  The approximate location of the 

trench is presented in Drawing GHF-001 in Appendix A.  The works trial was conducted to determine 

if the Brickearth from the site was suitable to make bricks with the required aesthetic and physical 

properties.    
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4.4 Laboratory Testing 

Representative samples of Brickearth were collected and then tested at the Wienerberger Central 

Lab in Kingsbury.  Generally two samples were collected from each trial pit, an upper and a lower 

sample, each were tested independently.  A summary of the testing is located in Table 2.  Detailed 

results are located in Appendix C.   

 

Test Hole 
ID 

Chemical Data 
XRF 

Chemical 
Data  

(Dry Sample) 

Ceramic Properties (Fired Discs) 

GHTP1 Y Y Y 

GHTP2 Y Y Y 

GHTP3  Y Y 

GHTP4  Y Y 

GHTP5  Y Y 

GHTP6  Y Y 

GHTP7  Y Y 

GHTP8  Y Y 

GHTP9  Y Y 

GHTP10   Y 

GHTP11   Y 

GHTP12   Y 

GHTP13   Y 

GHTP14   Y 

GHTP15   Y 

GHTP16   Y 

GHTP17   Y 

GHTP18   Y 

GHTP19   Y 

Table 2 Laboratory testing completed 

Chemical data testing:-      Ceramic Properties fired pieces:-  

      % Dried shrinkage 

 Carbon      % Fired Shrinkage 

 Sulphur      % Overall Shrinkage 

      % Formed M/C 

% Ignition Loss 

       % Water Absorption  
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5.Results 

All of the trial pit samples were tested in the lab (Table 2), formed into discs and fired.  The results of 

the firing are displayed in Appendix C.  Not all the samples were tested using XRF as this was deemed 

unnecessary. 

 

5.1 Results from the lab tests 

The brickearth from Great Grovehurst Farm has a carbon and sulphur content as shown below in 

Table 3. 

 Grovehurst Farm 

 Sulphur 
wt% 

Carbon 
wt% 

Max 0.050688 2.1489 

Min 0.000443 0.31555 

Average 0.01282 1.316184 

Table 3 Summary Carbon and Sulphur test results  

 

5.2 Results from the firing 

 All of the fired discs have a good red colour, but it can be seen that the upper sample has a 

smoother deeper red colour, with the lower sample have a paler and common white 

spotting 

 The white spots were observed on some discs, may be due to the presence of sulphates, 

(generally deeper than 1m) 

 A fired disc from pit 5, 13, 14 and 16 have shrunk more than twice the average amount 

(Table 4).  This suggests a finer particle size, this could due to: 

o An increase in the flux content  

o A small amount of London Clay (this is known to have a finer grain size) in the 

sample (London Clay underlies the site)  

o Natural variability 

 

Further information related to the fired test results are located on the trial pit logs in Appendix B and 

photographs of the fired discs is located in Appendix C. 
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  Overall 
shrinkage 

  % 

Max 4.4 

Min 0.2 

Average 1.1 

Table 4 Shrinkage data 

 

5.3 Results from the works trial 

As part of the works trial 26 loads of bricks (c. 20,000) were made at Smeed Dean Brickworks .  A 

selection of bricks were used for dimension, water absorption and compressive strength testing, the 

bricks passed all three tests.  They were then sent to Central Lab for durability testing, the bricks 

passed durability testing and a visual quality assessment.  The results are located in Table 5, detailed 

results are located in Appendix C.   

 

Average brick dimensions 215.5mm x 102mm x 65mm 

Average water absorption  14.8% 

Average compression strength (BS3921) 16.75N/mm2 

Table 5 

 

5.4 Brickearth comparison 

Tests were completed on Brickearth samples taken from Great Grovehurst Farm and compared 

against the results of a day’s normal mix (31st October 2014).  The results of the tests are located in 

Table 6.  It can be seen the Brickearth used in the trial is similar to the material taken from the 

stockpile at Smeed Dean Brickworks.  Detailed results are located in Appendix C. 

 Trial (Grovehurst) % Normal (current production) % 

Brick Mix CaCO3 13.6 14.5 

Brick Earth CaCO3 2.3 1.9 

Brick Mix LOI 10.9 11.9 

Brick Earth LOI 4.4 4.2 

Brick Mix Moisture 28.9 28.2 

Brick Earth Moisture 24.1 23.5 

Table 6  Note LOI = Loss on ignition  

Overall Shrinkage (%) 

TP5A TP13B TP14B TP16B 

2.5 2.5 4.4 2.9 
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5.5 Brick Earth Distribution and Thickness 

Drawing GHF-001 (located in Appendix A) displays Brickearth distribution and thickness.  It can be 

seen that the Brickearth thickens towards the edge of the site, and thins near the centre of the site.  

The average thickness is 1.9m with a maximum of 2.8m and a minimum of 0.9m. 

 

5.6 Made Ground Distribution, Thickness and Volume 

Drawing GHF-001 (located in Appendix A) displays Made Ground distribution and thickness.  It can 

be seen that the Made Ground is present as a foundation base underneath the current site buildings.  

The average thickness is 1.0m with a maximum of 1.5m and a minimum of 0.7m.  It is composed of a 

mix of materials including chalk rubble, ash, bricks, concrete blocks, rope, cloth, oil cans and glass. A 

rough volume estimate of 10,000m3 has been calculated (assuming it covers an area of 10,000m3 

and is 1.0m thick).   This figure does not take into consideration the extraction area, it is purely an 

estimate of the materials on site. Made ground thicknesses listed in the Soils Report (Ref. 1) were 

used in the process of delineating the made ground limit of extent. 
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6. Brickearth Resource Estimation 

The topographic survey supplied was in 2D, using the ground elevation annotation a 3D surface was 

constructed manually in LSS (a 3D modelling software package), this will be less accurate and will 

have an effect on the volumes produced.  Based on a discussion with a soil specialist, it was 

recommended that a thin layer of material underneath the topsoil should be collected, stored and 

used as a subsoil, even though this material is Brickearth.  Topsoil thicknesses listed in the Soils 

Report (Ref. 1) were used in the modelling process.  

No standoff distance, either side of the overhead electricity lines has been used, precise information 

should be sought from UK Power Networks before works commence.  It is not known if any activity is 

possible near and underneath the cables. 

 

6.1 Assumptions   

 The average thickness of Topsoil is 0.35m 

 The thickness of Subsoil is 0.25m (the minimum thickness of material an excavator can strip) 

 The average thickness of Manmade fill is 1.0m 

 The area of extraction is c.29500m2 

 Overburden is composed from topsoil and subsoil 

 The maximum height of a topsoil bund is 3m 

 The maximum height of a subsoil bund is 4m  

 Earthmoving activity is possible (vehicles can travel) underneath the electricity cables  

The extraction area was split into two zones, one zone containing made ground and the other not, 

this is illustrated on drawing GHF-007. 

The results of the 3D modelling exercise are listed in Table 7, and illustrated on drawings GHF-007 

and GHF-007a in Appendix D. 

 

6.2 Screening Mounds and Stockpiles 

The topsoil and subsoil materials from underneath any screening / stockpile bunds will have to be 

removed before the bunds can be constructed.  It is estimated the volume of soils to be excavated is 

 Topsoil = 1400m3 

 Subsoil = 1000m3 

This is assuming the footprint of the screening bund is 400m long and 10m wide (earthmoving 

activity possible underneath overhead electricity cables). 
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6.3 Demolition Materials 

It is not known with any confidence the volume of materials that will be generated when all the 

buildings have been demolished.  Formulas that estimate the volume of materials produced from 

the demolition of a building are commonly used, one such formula is: 

General Building Debris Estimation Formula (Per FEMA, Debris Estimating Field Guide, FEMA 

Publication No. 329, September 2010): 

Debris volume estimation = Length x width x height x 0.33 / 27 

Using the topographic information supplied by Tibbalds an estimate of the total perimeter of the 

buildings could be made.  It has been assumed the buildings are 10m high. Preliminary estimates are 

in the region of 200m3, due to the lack of confidence in the figure, a much larger volume of 1000m3 

will be used. 

 

 Volume in the field 
(Zone 1) m3 

Volume near the buildings 
(Zone 2) m3 

Topsoil 10,000 - 

Subsoil 7,000 - 

Fill (made ground) - 3,000 

Brickearth 50,000 3,000 

Demolition Materials - 1,000 

Table 7 Volumes of Brickearth and Overburden  

 

7.Conclusions and Recommedation 

Every trial pit has intersected Brickearth, it has an average thickness of 1.9m.  The fired samples have 

a good red colour with minor white spotting from the deeper (lower) samples.  A limited number of 

samples (4) displayed an overall shrinkage that was more than double the average.  Both the 

spotting and shrinkage results are not thought to be a concern especially as Brickearth materials 

taken from the full thickness of the deposit will be mixed together (along with chalk), any effect 

should be diluted in the mix.  

Approximately 40 tonnes of material were excavated and used in a works trial at Smeed Dean 

Works.  The results were positive, the bricks produced did not have durability issues, they passed a 

visual quality assessment, water absorption, compressive strength and dimension testing.  

Brickearth from Great Grovehurst Farm was compared to the material in the current stockpile at 

Smeed Dean Brickworks, the moisture content, Loss on ignition and lime (CaCO3) content of the 

materials compared well. 

Based on the results of the lab tests and most importantly the works trial, the technical department 

are confident the Brickearth materials at Great Grovehurst Farm are usable. 

 



12 
 

7.1 Material Volumes 

An estimated volume of c.20,000m3 of topsoil and subsoil is located at the site, bunding and 

screening around the extraction perimeter should enable storage of c.7000m3.  All other soil 

materials will have to be stored in the extraction area.  Phases of extraction will have to take place 

where soils will be stripped and moved into an area in which Brickearth has been removed. 

There is an estimated total of c.53,000m3 of Brickearth within the extraction area, of which 3,000m3 

is located underneath manmade fill. 

To develop the site fully (for housing) the existing buildings must be demolished, the volume of 

debris that will be created has been estimated to be 1,000m3, the author does not have a high level 

of confidence in this amount. 

Underneath the site buildings is a body of made ground, it appears a mix of fill, man-made and 

unspecified materials have been tipped to level this part of the site.  A previous investigation (see 

reference 1) has highlighted items of concern in relation to contamination.  An estimated 10,000m3 

of fill materials may be present on site.  But due to the newt habitat area (in which extraction is not 

possible), the actual volume of fill within the extraction boundary is estimated to be c.3000m3 

  

7.2 Recommendations 

Overhead power lines are present across the northern end of the site it is not known if earthmoving 

vehicles can operate near / underneath the lines.  The estimated volumes of materials have been 

produced assuming a standoff is not necessary.  It is therefore highly recommended that the 

power company, UK Power Networks is contacted and a site visit is arranged to determine if 

earthmoving machines can pass underneath the cables.  If it is not possible it will reduce the 

Brickearth resources (by an estimated 7,000m3) that can be extracted, and reduce the amount of 

soils that can be stored in the screening bund (by an estimated 3,500m3).  If there is insufficient 

storage space around the extraction area to store an adequate volume of soils (from the first phase), 

soils will have to be stored temporarily in an area that has not been extracted, (therefore double 

handling of soils will be required).  It is recommended phasing plans using 3D modelling software 

should be produced to determine if this is the case.  If the power company insist that only small / 

limited reach machines can pass underneath the power lines this may increase the cost of 

extraction, it is recommended this should be investigated to determine the feasibility of the project.   

 

8. Reference 

 

1.Soils limited, Report 13838 / SIGR, Phase 2 Scoping Ground Investigation Report at Great 
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