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INTRODUCTION 

The clients, Andrew & Zoe Chamberlain, propose to build a new dwelling and 

outbuildings at The Cottage, Cowbit Drove, West Pinchbeck in Lincolnshire.  The proposed 

building loads were not known at the time of report writing, however they were anticipated to be 

lightly loaded. 

Ground Engineering Limited was commissioned by the client to carry out a site 

investigation to determine the nature and geotechnical properties of the underlying soils, and 

provide information for the design and construction of the foundations.  A desk study checking 

past uses and a contamination assessment were also included within the scope of this report.   
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LOCATION, TOPOGRAPHY AND GEOLOGY OF THE SITE 

 

The site of the proposed house is located on the western side of Cowbit Drove, 

approximately 200m to the north of its junction with Star Lode Drove, West Pinchbeck, near 

Spalding in Lincolnshire.  West Pinchbeck is approximately 5km north-west of Spalding.  The 

National Grid Reference for the centre of the site is TF 1841 2659 and its location is shown on a 

plan following this report text.   

The rectangular site is approximately 140m long fronting Cowbit Drove, extends 

55m west, and is accessed from Cowbit Drove to the east.  The site contained The Cottage, a late 

19th Century dwelling, and a number of derelict barns.  Semi-mature trees were present within the 

site and along site boundaries, including Black Poplar, Yew and Hawthorn, with Cherry trees and 

a coniferous tree evident along the eastern boundary with Cowbit Drove. 

The plot stands at an elevation of approximately 3mOD, on generally level ground 

within the Lincolnshire Fens. 

The geological map for the area, sheet 144 at 1:50,000 scale, shows the site to be 

underlain by superficial Terrington Beds, now named Tidal Flat Deposits, covering glacial 

deposits and the solid geology of the Oxford Clay Formation at depth.  The site is in an area of 

land reclaimed by 1206, and is 450m west of New Fen Dyke/Dozen’s Bank, a drainage and 

reclamation feature. 
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HISTORY OF THE SITE 

 

Research into the site history involved reference to historical Ordnance Survey 

(OS) maps, photographs and information obtained from the internet.  The map extracts studied 

are presented in the desk study map section, Appendix 1, and are described below.  Distances are 

approximate. 

 
Map Extract Description 

1887 
Lincolnshire 
Sheet 83NE 
Scale 1:10,560 
Figure A 

The south-eastern corner of the site has a house and outbuildings within an 
enclosure on the eastern side of a field fronting Cowbit Drove to the east.  
Drains are shown along the field boundaries. 

1888 
Lincolnshire 
Sheet 83.7 
Scale 1:2500 
Figure B 

The site and immediate surrounding area appear unchanged.  

1904 
Lincolnshire  
Sheet 83.7 
Scale 1:2500 
Figure C 

The enclosure within the eastern part of the site has been extended northwards.  
A well is denoted near the house in the southern part of the site.  A new dwelling 
in an enclosure is shown on the adjacent plot to the south. 

1950 
Lincolnshire 
Sheet 83NE 
Scale 1:10,560 
Figure D 

The south-eastern part of the site area remains developed with a house and 
outbuildings, and two new outbuildings are shown adjacent the western 
enclosure boundary. 

1977 
Sheet TF1826 
Scale 1:2500 
Figure E 

An additional open-sided outbuilding is shown in the south-eastern part of the 
site.  A Nursery with glasshouses is shown 80m south-east of the site.  The 
enclosure is no longer defined. 

1983 
Sheet TF12NE 
Scale 1:10,000 
Figure F 

The site and immediate surrounding area appear unchanged. 

1994 
Sheet TF1826 
Scale 1:2500 
Figure G 

The site and immediate surrounding area appear unchanged. 

2002 
Raster Map 
Scale 1:10,000 
Figure H 

The site and immediate surrounding area appear generally unchanged, however 
the dwelling on the plot to the south of the site is no longer shown. 
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Map Extract Description 
2010 
Sheets TF12NE 
Scale 1:10,000 
Figure I 

The site and immediate surrounding area appear unchanged. 

2016     
GroundSure 
Aerial Photograph of 
Site (Appendix 2) 

The site remained developed with a house and outbuildings.  Trees are evident 
between outbuildings, along the western edge of the enclosure to the west of the 
house, and along the eastern boundary.  A rectangular stack (of bales?) is 
evident in the north-eastern part of the site.  A field is evident immediately west 
and north of the site. 

2018 
Sheet TF1826 
Not to Scale 
Figure J 

The site remained developed as before.  A silo is shown at the Nursery to the 
south-east. 

 

Summary of Historical Information 

The Ordnance Survey map of 1887 showed that the site was developed with a 

house and outbuilding, in the southern part of an enclosure on the eastern side of a field.  

Additional outbuildings had been constructed by the 1950s, and the house and outbuildings have 

remained on the site to the present day. 

The outbuildings were derelict at the time of this investigation, and there were self-

seeded, semi-mature trees between the outbuildings at the time of this investigation in September 

2018.  Photographs of the site walkover are presented following the plans. 

A Nursery with glasshouses had been constructed to the south-east of the site 

between 1950 and 1977, which remained to the present day. 
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SUMMARY OF ENVIRONMENTAL DATA 

 

Appendix 2 contains information derived from Environmental Databases for a 

radius of up to 2,000m from the site.  The information covers datasets held by Groundsure with 

contributors including the local authority, the Environment Agency (EA), British Geological 

Survey, Ordnance Survey and the Coal Authority and the results, within a radius of 250m, are 

summarised below: 

 
1. Historical Industrial Sites On-Site 0 - 250m 
Potentially Contaminative Uses (1:10,000 mapping) 0 1 
Historical Tank Database 0 0 
Historical Energy Features Database 0 0 
Historical Petrol & Fuel Site Database 0 0 
Historical Garage & Motor Vehicle Repair Database 0 0 
Potentially Infilled Land 0 0 
2. Environmental Permits, Incidents and Registers On-Site 0 - 250m 
Sites Holding Environmental Permits/Authorisations 0 1 
Records of COMAH and NIHHS Sites 0 0 
Environment Agency Recorded Pollution Incidents 0 0 
Sites Determined as Contaminated Land under Part IIA EPA 1990 0 0 
3. Landfill and Other Waste Sites On-Site 0 - 250m 
Landfill Sites 0 0 
Landfill and Other Waste Sites 0 0 
4. Current Land Use On-Site 0 - 250m 
Current Industrial Sites Data  0 2 
Records of Petrol and Fuel Sites 0 0 
Underground High Pressure Oil and Gas Pipelines 0 0 
5. Geology  
Artificial Ground or Made Ground records No  
Superficial Ground and Drift Geology records Yes 
6. Hydrogeology and Hydrology On-Site 0 - 250m 
Productive strata within superficial geology  No 
Productive strata within solid geology  No 
Groundwater Abstraction Licences 0 0 
Surface Water Abstraction Licences 0 0 
Potable Water Abstraction Licences 0 0 
Source Protection Zones 1 1 
River Quality Data No No 
Water Network Entries 0 72 
Surface Water Features  Yes Yes 
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7. Flooding 
Environment Agency indicative Zone 2 floodplains within 250m of site Yes 
Environment Agency indicative Zone 3 floodplains within 250m of site Yes 
Risk of flooding from rivers & the sea (RoFRaS) rating High 
Flood defences within 250m of site No 
Any areas benefitting from flood defences within 250m of site No 
Flood storage areas within 250m of site No 
Maximum BGS groundwater flooding susceptibility within 50m of site Not prone 
BGS confidence rating for groundwater susceptibility areas Not applicable 
8. Designated Environmentally Sensitive Sites On Site 0 - 250m 
Environmentally sensitive sites (Nitrate vulnerable zone) 1 0 
9. Natural Hazards (on site) 

Hazard Negligible Very Low Low Moderate High 
Shrinking or Swelling Clay - - On-site - - 

Landslides - On-site - - - 
Soluble rocks On-site - - - - 

Compressible Ground - - - On-site - 
Collapsible Rocks On-site - - - - 

Running Sand - - - On-site - 
9.2. Radon 
The property is not in a Radon Affected Area, as less than 1% of properties are above the action level. 
No Radon Protective Measures are required for new properties or extensions. 
10. Mining 
Coal mining areas within 75m of site No 
Non coal-mining areas within 50m of site No 
Brine affected areas within 75m of study site No 

 

Database Summary 

A historical nursery is identified to the south-east of the site.  There are no 

historical tanks, energy features, petrol, fuel or garage sites with 250m of the site.  There is a 

discharge consent recorded 186m to the south-west of the site, for final/treated effluent.  There 

are no pollution incidents or registered entries on, or within 250m of the site.  There are no 

landfills or other waste sites on, or within 250m of the site, nor areas of potentially infilled land 

identified. 

The superficial Tidal Flat Deposits beneath the site is classified by the Environment 

Agency (EA) as an ‘Unproductive stratum’.  The underlying solid geology Oxford Clay Formation 

is also classified by the EA as an ‘Unproductive stratum’.  There are no groundwater abstractions 

within 250m of the site.  The site is within a Zone 2 (outer catchment) source protection zone. 
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Water features (drains) are recognised 1m south of the site, around the field 

boundaries, and along road edges around the site.  The site is within a Zone 2 and Zone 3 

floodplain.  The site has a medium risk of flooding.  

The site is within a nitrate vulnerable zone.   

There is a moderate hazard to the site from compressible ground and running sand; 

a low hazard from shrinking and swelling clay; a very low hazard from landslides; and a negligible 

hazard from soluble rocks and collapsible rocks.  The site is not within an area where underground 

mining may have occurred, and is not within a brine affected area. 

The site is not in a radon affected area and no radon protection measures are 

required for new properties on the site. 



 
 
 
 

C14565  -  Cowbit Drove, West Pinchbeck Page 8 of 38     
      
 

PRELIMINARY RISK ASSESSMENT 

 

Potential sources of contamination present on or beneath the site would relate 

primarily to; the historical use of the site; the presence of contaminated soil; and the potential 

presence of hazardous or ground gas beneath the site. 

In order to assess the risks associated with the presence of ground contamination 

the linkages between the sources and potential receptors to contamination need to be established 

and evaluated.  This is in accordance with the Environmental Protection Act 1990, which provides 

a statutory definition of Contaminated Land.  To fall within this definition it is necessary that, as a 

result of the condition of the land, substances may be present on or under the land such that; 

 
• Significant harm is being caused or there is a significant possibility of such harm being 

caused; or 
• Pollution of controlled waters is being, or is likely to be, caused. 

There are three principal factors that are assessed whilst undertaking a qualitative 

risk assessment for any site.  These are the presence of a contamination source, the existence of 

migration pathways and the presence of a sensitive target(s).  It should be noted that it is 

necessary for each element of source, pathway and target to be present in order for exposure of a 

human or environmental receptor to occur. 

UK Government guidance on the assessment of contaminated land, requires risk to 

human health and the environment to be reviewed using source – pathway – target relationships.  

If each of these elements is present, the linkage provides a potential risk to the identified targets. 

Contaminants or potential pollutants identified as sources in relation to the 

identified previous uses are listed overleaf in Table 1. 
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Table 1: Identified Potential Contaminant Sources 
 

Contaminant Source Comments 

Drainage/former 
buildings 

Former drains could provide a contaminant source.  The existing buildings 
may have had asbestos containing materials within them.  

Soil Beneath Site  Contamination may be present within any made ground materials on the site. 

Soil Gas  Potential soil gas generated from made ground, or natural soils. 

Ground Contamination 
Outside Site Boundary 

Ground contamination migrating from adjoining sites, such as the Nursery to 
the south-east. 

A Pathway is defined as one or more routes through which a receptor is being, or 

could be, exposed to, or affected by, a given contaminant. 

Potential Target or Receptors fall within the categories of Human Health, Water 

Environment, Flora and Fauna, and Building Materials. 

There are a number of possible pathways for the contaminants identified on the site 

to impact human and/or environmental receptors and these are summarised in Tables 2 and 3. 
 
Table 2: Human Receptors and Pathways 
 
Human Receptor-Mechanism Typical Exposure Pathway 

Human Inhalation Breathing Dust and Fumes 
Breathing Gas emissions 

Human Ingestion 

Eating 
-contaminated soil, for example by small children 
-produce grown on contaminated soil  
Ingesting dust or soil on vegetables 
Drinking contaminated water 

Human Contact Direct skin contact with contamination 
Direct skin contact with contaminated liquids 
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Table 3: Water Receptors and Pathways 
 
Receptor-Water Environment Typical Exposure Pathway 

Groundwater 

The superficial Tidal Flat Deposits are 
indicated by the EA to be an 
‘Unproductive stratum’.  The solid 
geology Oxford Clay Formation is also 
indicated to be an ‘Unproductive 
stratum’. 

The site is within a Zone 2 (outer 
catchment) Source Protection Zone. 

Surface infiltration of atmospheric waters into the soils beneath 
the site could wash or dissolve potential contaminants and 
migrate to underlying groundwater. 
 
Contamination leads to restriction/prevention of use as a 
resource, for example, drinking water, and can have secondary 
impacts on other resources, which depend on it. 

Surface Water 

The nearest drain is recorded 1m south 
of the site.   

 

Surface infiltration of atmospheric waters into the soils beneath 
the site could wash or dissolve potential contaminants and 
laterally migrate. 
Contamination leads to a restriction/prevention of use: 
-as drinking water resource 
-for amenity use 
Effects on aquatic life. 
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Preliminary Conceptual Model 

Assessment of the potential linkage between ground contamination sources, human 

and environmental receptors have been assessed based on the desk study research documented in 

the preceding sections of this report. 

A generalised preliminary conceptual model is presented below in Table 4. 

 
Table 4: Preliminary Conceptual Model Relative to Residential Development 

Receptors Pathway 

Estimated Potential for Linkage with Contaminant Sources 

Drainage/ 
Buildings 

Soil Beneath 
Site Soil Gas 

Ground 
Contamination 

Outside Site 
Boundary 

Human 
Health – 
ground or 
construction 
workers 

Ingestion and 
Inhalation of 
contaminated 
Soil, Dust and 
Vapour 

Likely Low likelihood Low likelihood Low likelihood 

Human 
Health – end 
users 

Ingestion and 
Inhalation of 
contaminated 
Soil, Dust and 
Vapour 

Low likelihood Low likelihood Low likelihood Low likelihood 

Water 
Environment 

Migration 
through 
ground into 
surface water 
or 
surrounding 
groundwater 

Low likelihood Low likelihood Unlikely Unlikely 

Flora  

Vegetation on 
site growing 
on 
contaminated 
soil 

Low likelihood Low likelihood Low likelihood Unlikely 

Building 
Materials 

Contact with 
contaminated 
soil 

Low likelihood Low likelihood Low likelihood Low likelihood 

Key to Table 4 
Estimated Potential for 
Linkage with 
Contaminant Source 

Definition 

High likelihood There is a pollution linkage and an event that either appears very likely in the short term and 
almost inevitable over the long term, or there is evidence at the receptor of harm or pollution. 

Likely 

There is a pollution linkage and all the elements are present and in the right place, which means 
that it is probable that an event will occur. 
Circumstances are such that an event is not inevitable, but possible in the short term and likely 
over the long term. 

Low likelihood 
There is a pollution linkage and circumstances are possible under which an event could occur. 
However, it is by no means certain that even over a longer period such an event would take place, 
and is less likely in the shorter term. 

Unlikely There is a pollution linkage but circumstances are such that it is improbable that an event would 
occur even in the very long term. 

N/A Not Applicable. 
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SITE WORK 

 

The site work conducted on 7th and 14th September 2018 comprised a single cable 

percussion borehole (BH1) and four hand augered boreholes trial pits (HA1 to HA4).  The 

positions are shown on the exploratory hole location plan following this report text.   

Public utility service drawings were sourced and consulted prior to determining the 

exploratory hole positions.  The service drawings sourced by Ground Engineering Limited are 

available on request.  Prior to excavation, a service scan was made at each position using a CAT 

(Cable Avoidance Tool) to check for the absence of detectable buried services that may otherwise 

have been damaged by the investigation.   

The exploratory hole records, presented following the plans, give the descriptions 

and depths of the various strata encountered, details of all samples taken, in-situ tests and the 

groundwater conditions observed during and on completion of boring, and subsequent monitoring 

of the standpipe.   

 

Cable Percussive Borehole 

Borehole BH1 was sunk using a standard cable percussive drilling rig on 14th 

September 2018.  Prior to the start of boring, an inspection pit was dug to 1.20m below ground 

level using hand tools to ensure the absence of buried services.   

The borehole was then advanced to a depth of 15.00m below ground level using 

weighted shell and claycutter tools working initially within 150mm diameter steel casing.   

Representative small and bulk disturbed samples of soil were taken from the boring 

tools at regular intervals throughout the depth of the boreholes.  Water samples were taken once 

sufficient water had entered the boreholes. 

A standard penetration test (SPT) was undertaken in order to give an indication of 

the in-situ density of the material.  The test was made by driving a split spoon (S) attachment into 

the soil at the base of the borehole by means of an automatic trip hammer weighing 63.50kg 

falling freely through 760mm.  The penetration resistance was determined as the number of blows 
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‘N’ required to drive the tool the final 300mm of a total penetration of 450mm into the soil ahead 

of the borehole.  The SPT test is fully described in BS EN22476:3:2005 and the result of this test 

is presented on the borehole record.   

On completion, the borehole was backfilled with arisings and the surface 

reinstated. 

 

Hand Augered Boreholes 

Four hand augered boreholes, HA1 to HA4, were undertaken to depths between 

1.00m and 3.00m.  The exposed strata were sampled and recorded by a Geoenvironmental 

Engineer.  Representative disturbed samples of soil were taken at regular intervals throughout the 

depth of each borehole for subsequent laboratory tests. 

Samples of made ground were taken within polycarbonate pots and amber glass 

jars pending possible contamination testing.   

A Mackintosh Probe (MP) was used to provide an indication of the density of sand 

and gravel soils.  The 25mm diameter solid cone point of the probe was screwed onto the rods 

and driven into the ground by repeated blows of a 4.5kg slide hammer with a fall of 0.30m.  The 

blow counts for each 0.30m driven or, alternatively the depth driven for 100 blows were recorded. 

On completion of borehole HA1, a gas and groundwater monitoring standpipe was 

installed to a depth of 3.00m.  The pipe was perforated to within 1.00m of ground level and the 

annulus backfilled with pea gravel.  A bentonite seal was placed from ground surface to 1.00m 

depth and a gas tap fitted.  A protective stopcock cover was concreted in place at ground level 

above the installation.   

On completion, the other boreholes were backfilled with arisings and the surface 

reinstated. 
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Gas Monitoring 

As part of the investigation three return visits were made to site on 19th and 26th 

September, and 3rd October 2018, when the standpipe installed within borehole HA1 was 

monitored for a standing groundwater level and for landfill type gases.   

The results of the monitoring visits are presented following the exploratory hole 

records.   
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LABORATORY WORK 

 

 The samples were inspected in the laboratory and assessments of the soil 

characteristics have been taken into account during preparation of the borehole records.  The soil 

descriptions have been made in accordance with BS5930:2015.  The geotechnical test results, 

undertaken in accordance with BS1377:1990 & 2016, are presented following the exploratory 

hole records.  The chemical test results follow the geotechnical test results. 

The moisture content and index properties of selected soil samples were 

determined as a guide to soil classification and behaviour.  The liquid limit was determined by a 

cone penetrometer.   

The particle size distribution of a selected soil sample was determined by sieve 

analysis.  Results of this test is given as a particle size distribution curve. 

Test specimens were prepared at full diameter from selected undisturbed samples.  

Immediate undrained triaxial compression tests were performed under single, or multi-stage 

confining cell pressures.  The moisture content and bulk density of each specimen was also 

determined.  The apparent cohesion results have been plotted against depth with the hand vane 

results in Figure 1. 

In clay soils, an immediate assessment of the apparent soil cohesion was made 

using a hand shear vane (V).  The average of three readings was recorded at each position.  The 

apparent cohesion results have been plotted against depth in Figure 1. 

An indication of the swelling and settlement characteristics of a selected sample 

was obtained from the consolidation apparatus or oedometer.  The test was performed on a 

specimen approximately 19mm thick, contained in a steel ring.  The specimen was saturated and 

the swelling pressure balanced and measured prior to applying a constant load with drainage 

allowed at both ends.  When primary compression was complete, the load was increased and this 

repeated for four increments of load.  The sample was then unloaded.  The rate and total amount 

of consolidation were continually monitored using a computer controlled E.L.E. Datasystem 7 

Unit.  The results were plotted and analysed by the computer for each increment of load to obtain 
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the coefficients of compressibility (mv), and of consolidation (cv), which govern the amount and 

rate of settlement respectively. 

Selected samples of soil were analysed to determine the concentration of soluble 

sulphates.  The pH values were also determined.   

Chemical analysis of four soil samples recovered from the exploratory holes was 

undertaken, by an independent laboratory, primarily for characterisation purposes.  The samples 

were tested for a suite encompassing a wide range of potential contaminants outlined by the 

Environment Agency (EA) and National House Building Council (NHBC) document R&D 66; 

2008 ‘Guidance for the Safe Development of Housing on Land Affected by Contamination’.  In 

addition, four selected samples was tested for Total Petroleum Hydrocarbons (TPH).  
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GROUND CONDITIONS 

 

The ground conditions have been plotted as a soil profile in Figure 2.  The ground 

conditions comprised a surface layer of made ground, underlain by the expected superficial Tidal 

Flat Deposits including sand, organic clay and peat, glacial deposits, and in turn the solid geology 

Oxford Clay Formation at depth, which was proved to at least the base of the deepest exploratory 

hole at a depth of 15.00m.  Groundwater was recorded in the monitoring standpipe at 

approximately 2.00m depth.   

 

Made Ground 

A surface layer of concrete was present in HA1 to 0.05m depth.  Made ground was 

encountered beneath the hardstanding where present, or from surface, to depths between 0.30m 

and 0.60m.  The made ground generally comprised grey, dark brown and brown, slightly gravelly, 

sandy silt fill, varying to firm, dark brown and black, slightly gravelly, silty, clay fill (BH1).  The 

gravel fraction comprised angular to sub-rounded flint, brick, mortar, ash, coal and igneous rock.   

 

Tidal Flat Deposits/Lower Peat 

Beneath the made ground at depths below 0.30m to 0.60m, was a medium dense, 

orange brown and grey, silty fine sand, which was encountered to depths of 1.70m in HA1 and 

1.80m in BH1.  Boreholes HA2, HA3 and HA4 were completed within the sand at 1.00m depth. 

Beneath the sand in BH1 and HA1 at 1.70m or 1.80m depth, soft becoming very 

soft below 2.50m depth, grey, organic clay, with part decayed root fragments and pockets of 

organic matter, was encountered to depths of at least 3.00m (HA1) and to 5.30m (BH1).  These 

deposits were considered to represent Tidal Flat Deposits. 

At 5.30m to 5.90m depth in BH1, firm, black, fibrous peat was encountered, 

covering soft and very soft, green-grey, silty, organic clay to 7.00m depth, and a second layer of 

peat was met at 7.00m to 7.40m depth.  These deposits were considered to represent Tidal Flat 

Deposits and Lower Peat. 
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Crowland Bed 

Beneath the Tidal Flat Deposits/Lower Peat, at 7.40m depth in BH1, soft, grey, 

slightly gravelly, sandy, silty clay was met to 7.80m depth.  The gravel fraction comprised angular 

to rounded flint and sandstone.  At 7.80m to 8.60m depth, stiff, grey and brown, silty clay was 

met, with occasional gravel size calcareous concretions.  These deposits were considered to 

represent superficial Crowland Bed.  

 

Abbey Gravel 

Beneath the Crowland Bed at 8.60m depth, a 0.20m thick layer of brown, gravelly 

sand was met.  The gravel fraction comprised angular to rounded flint.  This deposit was 

considered to represent the superficial Abbey Gravel. 

 

Glacial Till 

Beneath the Abbey Gravel, at 8.80m to 13.00m depth, superficial Glacial Till was 

present and consisted of very stiff, brown and grey, slightly gravelly, silty clay.  The gravel 

comprised sub-angular to rounded chalk and flint.  

 

Oxford Clay Formation 

Beneath the Glacial Till at 13.00m depth, to at least the base of the borehole at 

15.00m depth, the anticipated solid geology of the Oxford Clay Formation was met.  The Oxford 

Clay comprised very stiff, fissured to stiff, grey, silty clay. 

 

Groundwater  

Groundwater was met as a seepage at 2.70m depth in HA1 in the Tidal Flat 

Deposits, and at 8.60m depth in BH1 on entering the Abbey Gravel.  During monitoring of the 

standpipe in HA1, groundwater was recorded at between 1.93m and 2.05m below ground level. 
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Observations 

Live roots were observed in most of the boreholes, and to a maximum depth of 

0.65m in HA1.    

 

Evidence of Contamination 

The made ground encountered during this investigation was not noted to have 

olfactory or visual evidence of fuel contamination.  The made ground contained fragments of 

brick, mortar, ash, coal.  No asbestos containing materials were noted in the soils during this 

investigation, or during testing.   
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COMMENTS ON THE GROUND CONDITIONS IN RELATION TO FOUNDATION 

DESIGN AND CONSTRUCTION 

 

 The proposed development is understood to comprise construction of a new 

dwelling, stables, storage building and manège, replacing an existing dwelling and derelict 

outbuildings. 

The investigation confirmed the site to be covered by a thin layer of made ground, 

resting on the expected superficial Tidal Flat Deposits.  The made ground soils had variable 

bearing properties and were found to a maximum depth of 0.60m.  The made ground should be 

avoided as a bearing stratum.  The proposed development loads were not known at the time of 

report writing, but they were anticipated to be light. 

The typically medium dense, orange brown, silty fine sand Tidal Flat Deposits, 

could offer adequate support for lightly loaded traditional strip foundations, but underlying 

potentially shrinkable clays and trees may locally preclude this. 

 

Traditional Foundations 

Foundations should be extended through any made ground, which was locally 

found to a maximum 0.60m depth. 

A sample of the silty fine sand Tidal Flat Deposits had a modified plasticity index 

of 6%, and the result indicates these soils are non-shrinkable.  The silty fine sand of the Tidal Flat 

Deposits was encountered at below 0.30m to 0.60m depth, which could provide a suitable 

founding stratum.  This stratum would be classed as non-shrinkable and where present could 

enable foundations to be cast at a minimum foundation depth of 0.60m. 

Samples of the underlying organic clays below 1.70m depth have modified 

plasticity indices of 43% and 54%, and the results indicate these soils are high plasticity clays 

having a high volume change potential based on NHBC Standards Chapter 4.2 ‘Building near 

trees’ (2018).   
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Semi-mature trees including Black Poplar, Yew and Hawthorn were present within 

the site and along site boundaries, with Cherry trees and a coniferous tree evident along the 

eastern boundary with Cowbit Drove.  Where clay strata underlie sand reference should be made 

to paragraph 4.2.9 of the NHBC Chapter 4.2 for recommendation on foundation depth.  With clay 

soils present below 1.70m depth; a fully mature Black Poplar tree would need to be at least 17m 

from the dwelling; a fully mature Hawthorn tree 6m away; a fully mature Leyland Cypress 6m 

away; a fully mature Yew tree 1m away; and a fully mature Orchard Cherry tree 1m away, for the 

adoption of foundations in the sand at 0.60m depth.  Live roots were encountered to a maximum 

depth of 0.65m, however roots are likely to be deeper closer to trees.   

In summary, foundations for the new dwellings will need to be a minimum of 

0.60m deep, but if high loads or deepened foundations are required then piled foundations are 

recommended.   

 

Bearing Capacity 

It is recommended that foundations are extended through made ground to bear 

within the medium dense, silty fine sand Tidal Flat Deposits present below 0.60m depth, which 

could provide a suitable founding stratum.  It is not recommended that foundations are extended 

into the underlying soft and very soft, organic clay Tidal Flat Deposits, encountered below 1.70m 

depth, as these have very poor bearing properties with anticipated total and differential settlement 

anticipated to be high.   

The naturally deposited sand has a limited allowable bearing pressure of 85kN/m2 

for foundations up to 1.20m wide, which has been limited to avoid overstressing the underlying 

clay.  This bearing pressure should limit immediate settlement to 25mm, although greater total and 

differential settlements will occur where the foundations straddle different soil types (clay or sand) 

or extend to different depths.   

 

Piled Foundations 

Alternatively piled foundations may provide an economical solution to support the 

proposed buildings, and would avoid differential settlements beneath foundations, particularly 
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where the building is to be positioned close to trees where the thickness of underlying non-

shrinkable soil is of inadequate thickness.  The underlying glacial deposits, and solid geology 

Oxford Clay, below any root affected clay and very soft organic clay or peat, would provide a 

suitable pile bearing stratum.  The advice of a specialist piling contractor should be sought with 

regard to suitable methods of pile installation.  Bored or Continuous Flight Augered (CFA) piles 

are likely to be best suited to these ground conditions.  Vibrations from driven piles could be 

potentially damaging to nearby structures, particularly where they are supported by shallow 

footings.   

Preliminary working loads for a single bored pile may be estimated for preliminary 

cost and design purposes using the pile bearing coefficients given over page, which are based on 

the following assumptions; 
 

1.  The ultimate load on a pile would be the sum of the adhesion in clay, acting on the 
shaft of the pile together with the end bearing load. 

 
2.  The shaft adhesion within made ground or any root affected clay should be 

ignored.  Piles within the zone of roots from existing or former trees should be 
sleeved or fully reinforced in order to withstand the uplift pressures.  Similarly the 
sides of pile caps or ground beams should also be protected by compressible or 
void forming material. 

 
3.  The adhesion acting on the shaft of a pile is a function (0.5) of the values of 

apparent cohesion within the clay, presented on the laboratory summary sheets and 
in Figure 1.  The adhesion assumes that the very soft organic soils would not be 
surcharged by surface or floor loadings.  If these soils are surcharged then 
negative shaft adhesion would need to be considered.  In coarse-grained strata, the 
shaft friction would be a function of the in-situ test results presented on the 
borehole record, and the effective overburden pressure.   

 
4.  The end bearing load would be a function (9.0) of the average cohesion of the clay 

at the level of the pile base (Figure 1).  In coarse-grained strata, the end bearing 
would be a function of the in-situ test results presented on the borehole record, 
and the effective overburden pressure.   

 
5.  A factor of safety of at least 2.0 would be used to assess the working load and if 

test loading of selected piles were not practical, the factor of safety would be 
increased to at least 2.5. 
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Item                           Ultimate Pile Bearing 
                                                                                            Value (kN/m2)  
 

Friction/adhesion in made ground or desiccated clay  Ignored  

Adhesion in Tidal Flat Deposit & soft Crowland Bed 

sand/clay, 1.00m to 7.80m       10  

Adhesion in stiff Crowland Bed/Glacial Till, 7.80m to 13.00m       60 

Adhesion in Oxford Clay, 13.00m to 15.00m       75 

End bearing in Till/sand and gravel, 7.80m to 13.00m               1100 

End bearing in Oxford Clay, below 13.00m    1350 

 

Based on these coefficients it is estimated that a single 300mm diameter bored pile, 

installed to 10.00m depth, would have a working load of 105kN (F=2.5).   

Larger diameter piles would have increased working loads.  For example, the same 

10.00m length pile at 450mm diameter would have a working load of 180kN (F=2.5). 

These values assume that negative skin adhesion resulting from surcharging of the 

compressible Tidal Flat Deposits is not generated.  If surcharge loads are to be applied to the 

ground around the piles, for example by a ground bearing floor slab it would be necessary to 

reduce the estimated working loads of the piles by negative skin friction due to the consolidation 

of the very soft organic clays around the pile shaft. 

The final design of piles should be undertaken by a piling specialist. 

 
Excavations 

The made ground together with the underlying soils should be easily removed 

within foundation excavations for the proposed new dwelling and outbuildings, however remnant 

foundations may require the use of a breaker to remove.  The sides of excavations within the made 

ground and silty sand soils, may be unstable and should not be relied upon to stand unsupported.   

Excavations could be expected to encountered groundwater at approximately 

1.95m depth, and should reflect the water level in adjacent drainage ditches.  The groundwater 

levels may fluctuate seasonally and such inflows would locally be accompanied by ‘running sand’ 

conditions and resulting instability.  Care should be taken not to excavate below the water table in 
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the absence of suitable side support and groundwater control, such as dewatering via screened 

sumps.  The silty sand Tidal Flat Deposits are prone to loosening and deterioration in the presence 

of water, with loss of their limited bearing properties.  Care should be taken to keep the 

excavations dry.   

Statutory safety precautions should not be neglected and excavations especially 

those where personnel are to enter, will need to be supported, or have battered sides where space 

permits.  All excavations should be undertaken in accordance with CIRIA Report 97 ‘Trenching 

Practice’.   

 

Floor Slabs 

The proposed floor slabs could be ground bearing in the absence of thick made 

ground or root affected clay.  The floor sub-grade should be inspected on completion to ensure 

that the condition of the soil complies with that assumed in design, with any soft spots, or hard 

spots, being removed and replaced with suitable well-graded coarse-grained fill and the formation 

proof rolled.   

Where the floor slabs are within the zones of influence of either extant or recently 

removed trees, the root affected clay should be removed and replaced with well compacted non-

shrinkable material or the slabs suspended using the sub-floor gaps recommended in Table 7 of the 

NHBC Standards Chapter 4.2 (2018). 

 

Sulphate Conditions 

Sulphate analysis of selected samples of silty sand Tidal Flat Deposits at shallow 

depth yielded soluble sulphate concentrations within Design Sulphate Class DS-1 of the BRE 

Special Digest 1, Table C1 (2005), presented in Appendix 3.  The pH results of the samples were 

between 7.6 and 8.4 indicating alkaline conditions.   

Sulphate analysis of selected samples of the underlying organic clay Tidal Flat 

Deposits, yielded soluble sulphate concentrations within Sulphate Design Class DS-2, and with a 
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result of DS-5 for a sample of peat at depth.  The pH results of the organic clay were 7.4 and 7.8 

indicating alkaline conditions, and 5.1 for the peat indicating acidic conditions. 

These results indicate an Aggressive Chemical Environment for Concrete (ACEC) 

Class of AC-1 for buried concrete in the silty sand Tidal Flat Deposits, Class AC-5 for 

foundations deepened into the organic clay and peat.  These ACEC Classes should be considered 

when specifying a Design Chemical Class (DC Class) for buried concrete on this site, as detailed 

in the above cited BRE document. 
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COMMENTS ON THE SOIL CHEMICAL TEST RESULTS 

 

The results of the laboratory chemical testing on near surface soil samples have 

primarily been compared to soil screening values (SSVs) produced by Land Quality Management 

Limited (LQM) and the Chartered Institute for Environmental Health (CIEH) presented in their 

document ‘The LQM/CIEH S4ULs for Human Health Risk Assessment: 2015 (Publication 

Number S4UL3608)’.  The LQM/CIEH S4ULs are intended for use in assessing the potential 

risks posed to human health by contaminants in soil and are transparently-derived and cautious 

‘trigger values’ above which further assessment of the risks or remedial action may be needed.  

The S4ULs (Suitable for Use Levels) have been derived, in accordance with UK legislation and 

Environment Agency policy, using a modified version of the Environment Agency CLEA 1.06 

software.  

Reference has also been given to ATRISKsoil soil screening values produced by 

Atkins Limited and provided under licence to Ground Engineering Limited.  Atkins SSVs have 

been derived in line with the Environment Agency 2009 guidance using the CLEA 1.04 and 

1.06 software.  With the absence of a S4UL for cyanide the ATRISKsoil SSV has been used as 

the soil screening criteria within this report.   

In 2014 the Department for Environment Food and Rural Affairs (DEFRA) 

published, in their document SP1010, Category 4 Screening Levels (C4SL) for several 

contaminants including lead.  The C4SL represent screening levels below which the land could be 

considered suitable for a specified use and definitely not contaminated land in respect of those 

determinands.  With the absence of S4UL for lead the C4SL has been used as the soil screening 

criteria within this report.   

For each contaminant the adopted soil screening criteria have been calculated for 

the following land uses: 

 
• Residential use with home grown produce 
• Residential use without home grown produce 
• Commercial and industrial usage 
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The intended purpose of the SSVs are as “intervention values” in the regulatory 

framework for assessment of human health risks in relation to land use.  These values are not 

binding standards, but are intended to inform judgements about the need for action to ensure that 

a new use of land does not pose any unacceptable risks to the health of the intended users. 

Table 5 compares the test results for the made ground with the SSVs in relation to 

the specified uses.  The number of test results, which exceed these values, are also provided.  
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Table 5: Comparison of Chemical Test Results with SSVs for Made Ground 

 

 
 

Notes 
*The concentration of Trivalent Chromium is assumed to be equivalent to the Total Chromium concentration. This is because most naturally occurring chromium is in the trivalent (chromic) 
state. 
S4UL and C4SL for metals were derived using 6% SOM.  These values are not sensitive to SOM and would also be applicable for 1% SOM and 2.5% SOM. 
LQM/CIEH S4ULs ‘Copyright Land Quality Management Limited reproduced with permission; Publication Number S4UL3608. All rights reserved’. 
ATRISKsoil SSVs produced by Atkins Limited and provided under licence to Ground Engineering Limited. 
  
 

Determinand Number 
of 

Samples 
  

Min 
Value 
mg/kg 

Max 
Value 
mg/kg 

Number of Samples Exceeding  
SSV 
for 

Assessment 
Method 

 

Soil Screening Criteria  
2.5% SOM 

Residential 
with home 

grown 
produce 

Residential 
without  

home grown 
produce 

Commercial/ 
Industrial 

Residential 
with home 

grown 
produce 
mg/kg 

Residential 
without  home 
grown produce 

mg/kg 

Commercial/ 
Industrial 

mg/kg 

Organic Matter 4 2.8% 13% - - - - - - - 
Arsenic 4 9.7 25 0 0 0 S4UL 37 40 640 
Cadmium 4 0.21 0.47 0 0 0 S4UL 11 85 190 
Chromium (III)* 4 15 17 0 0 0 S4UL 910 910 8600 
Chromium (VI) 4 <0.50 <0.50 0 0 0 S4UL 6 6 33 
Lead 4 36 140 0 0 0 C4SL 200 310 2330 

Mercury 4 <0.10 0.22 0 0 0 S4UL 11 15 320 
Selenium 4 0.23 0.62 0 0 0 S4UL 250 430 12,000 
Nickel 4 14 28 0 0 0 S4UL 130 180 980 
Phenols 4 <0.30 <0.30 0 0 0 S4UL 200 690 690 
Benzo[a]pyrene 4 0.40 4.2 0 0 0 C4SL 5.0 5.3 76 
Copper 4 14 55 0 0 0 S4UL 2400 7100 68,000 
Zinc 4 82 160 0 0 0 S4UL 3700 40,000 730,000 
Free Cyanide 4 <0.50 <0.50 0 0 0 ATRISK 34 34 34 
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Discussion of Soil Results 

Levels of all elements and compounds in the samples tested were within the 

associated soil screening values for both residential end uses and for a commercial/industrial end 

use. 

The made ground encountered during this investigation was not noted to have 

olfactory or visual evidence of fuel contamination.  Total petroleum hydrocarbon (TPH) 

concentrations of between less than 10mg/kg (below laboratory detection limit) and 170mg/kg 

were recorded in the samples of made ground tested, which are not considered significant.   

No asbestos containing materials (ACM) were noted within the near surface soils. 

The results indicate that the near surface soils on this site would be considered 

suitable for retention/re-use in the proposed residential development.   
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SOIL GAS MONITORING RESULTS 

As part of the investigation three return visits were made to site on 19th and 26th 

September, and 3rd October 2018, to record the concentrations of landfill type gases (methane, 

carbon dioxide, oxygen) in the HA1 standpipe.  The results are presented following the 

exploratory hole records.   

The recorded concentrations of methane were less than 0.1%.   

The recorded concentrations of carbon dioxide were between 4.2% and 4.4%.  The 

recorded oxygen concentrations were between 15.6% and 18.5%.  The in-situ measurements 

generally confirmed a negligible gas emission rate with a maximum recorded flow rate of 0.1l/hr. 

Based on the measured maximum flow rate of 0.1l/hr, the results give a Gas 

Screening Value (GSV) of 0.0044l/hr.  This GSV falls within the modified Wilson and Card 

Characteristic Situation 1 or ‘Green’ classification of the NHBC traffic light system, as defined by 

the Construction Industry Research and Information Association, CIRIA Report C665, ‘Assessing 

risks posed by hazardous ground gasses to buildings’.  These results indicate no gas precautions 

measures are necessary. 
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UPDATED CONCEPTUAL MODEL 
 

Assessment of the potential linkage between ground contamination sources, human 

and environmental receptors have been assessed based on the desk study research and the 

intrusive ground investigation documented in the preceding sections of this report.   

A generalised conceptual model relative to the existing site and proposed continued 

residential use of the site is presented in Table 6 below.  
 
Table 6: General Conceptual Model Relative to Future Residential Development 
 

Receptors  Pathway Estimated Potential for Linkage with Contaminant Sources 
Drainage Soil Soil Gas Off-Site Sources 

Human Health 
– 
groundworkers 

Ingestion and 
Inhalation of 
contaminated Soil, 
Dust and Vapour 

Low Low Moderate Very Low 

Human Health 
– users of 
completed 
development 

Ingestion and 
Inhalation of 
contaminated Soil, 
Dust and Vapour 

N/A Low Low Very Low 

Water 
Environment 

Migration through 
ground into 
surface water or 
groundwater 

Low Very Low Very Low Very Low 

Flora Vegetation on site 
growing on 
contaminated soil 

Very Low Very Low Very Low Very Low 

Building 
Materials 

Contact with 
contaminated soil 

Very Low Very Low  Very Low Very Low 

 
Key to Table 6 
Risk 

Definition 

Very High There is a high probability that severe harm could arise to a designated receptor from an identified 
hazard, or, there is evidence that severe harm to a designated receptor is currently happening. 
The risk, if realised, is likely to result in a substantial liability. 
Urgent investigation (if not undertaken already) and remediation are likely to be required. 

High Harm is likely to arise to a designated receptor from an identified hazard. 
Realisation of the risk is likely to present a substantial liability. 
Urgent investigation (if not undertaken already) and remedial works may be necessary in the short 
term and likely over the long term. 

Moderate It is possible that harm could arise to a designated receptor from an identified hazard.  However, it is 
either relatively unlikely that any such harm would be severe, or if any harm were to occur it is more 
likely that the harm would be relatively mild. 

Low It is possible that harm could arise to a designated receptor from an identified hazard, but it is likely 
that this harm, if realised, would at worst normally be mild. 

Very Low There is a low possibility that harm could arise to a receptor.  In the event of such harm being realised 
it is not likely to be severe. 

N/A Not Applicable because the proposed development will remove the source. 
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COMMENTS ON GROUND CONTAMINATION IN RELATION TO PROPOSED 

DEVELOPMENT 

 

Anticipated exposure scenarios relating to the existing site, the site history and 

proposed residential end use of the site, in the context of the conceptual model, are discussed as 

follows.  

The proposed development is understood to comprise construction of a new 

dwelling, stables, storage building and manège. 

This investigation may not have revealed the full extent of contamination on the 

site and appropriate professional advice should be sought if subsequent site work reveals materials 

that may appear to be contaminated. 

 

Contaminated Soil  

On the basis of the ground investigation, the site is underlain by between 0.30m 

and 0.60m of made ground.  The presence of made ground and the levels of contaminants indicate 

that there is a low risk of contaminants affecting groundworkers during any construction works, 

and there is a low risk of affecting future end users of the site.   

The made ground soils encountered beneath the site would be considered suitable 

for re-use within the gardens or landscaped areas of this residential development.   

 

Existing Drainage 

Redundant drain runs, where encountered, should be removed from beneath the 

site and precautions should ensure that any remaining effluent is directly disposed off-site.  The 

integrity of existing drainage should be checked, and if they are to be retained any damaged 

sections should be replaced prior to development.  The latter measures should minimise any future 

risk to human health and the water environment. 
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Soil Gas 

According to the environmental database there are no landfills on, or within 250m 

of the site.  The site is generally underlain by a thin layer of made ground, covering superficial 

Tidal Flat Deposits. 

There is a moderate risk that hazardous gases would affect groundworkers during 

the construction phase and a low risk of hazardous gases affecting future users of the site.   

The site lies within an area where less than 1% of homes are above the BRE action 

level for radon and that no radon protection measures are required. 

 

Human Health - Construction Workers  

Based on the chemical test results, no special precautions would be required during 

the development of the site by workers who may come into contact with the soil during 

groundworks, providing standard precautions are adopted which should generally include the 

procedures given by the Health and Safety Executive (The Blue Book) HS(G)66. 

For the protection of workers during groundworks the following is recommended: 

a) Limit repeated or prolonged skin contact with soils by wearing gloves with 

sleeves rolled down. 

b) Washing facilities should be made available to groundworkers, so as to minimise 

the potential for inadvertent ingestion of soil.  

c) If any soils are revealed which are different to those encountered by this 

ground investigation, the advice of a specialist should be sought in view of classifying the material 

and ascertaining its risk to groundworkers. 

d) Consideration should be given to gas monitoring within deep or confined 

spaces, to ensure safety of personnel entering them, since carbon dioxide could accumulate within 

any excavations, service chambers or sub-structures.  
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Human Health - Users of Completed Development  

The results of the chemical analysis would indicate that the made ground should be 

considered to be suitable for retention/re-use at the surface within any new garden, landscaped or 

patio areas.   

For areas to be covered by buildings or hard surfaced areas, which would 

effectively provide a barrier from end users to the made ground, the made ground could be re-

used, however these soils could affect buried services. 

Any soil imported to site must be certified as "suitable for use". 

 

Water Environment 

The site is underlain by superficial clay Tidal Flat Deposits, covering glacial 

deposits and the solid geology Oxford Clay Formation at depth.  The Tidal Flat Deposits and 

Oxford Clay are indicated by the EA to be ‘Unproductive strata’.  The nearest surface water 

feature is a drain bordering the southern end of the site.  The site does lie within a Zone 2 (outer 

catchment) source protection zone.   

Groundwater was approximately 1.95m below ground level during the 

investigation. 

The risk to the water environment is considered very low as it is unlikely that the 

proposed development and contaminants within the made ground soils would impact the quality 

of the water environment.   

 

Effects on Building Materials and Buried Services 

The sulphate requirements for buried concrete have been discussed in the previous 

section of this report.   

The local water supply company should be consulted if new buried plastic water 

pipes within the made ground soils on this site are proposed. 
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Off-Site Disposal of Soil Arisings 

The results of chemical analysis are provided following the exploratory hole 

records and can be used within the information necessary for basic characterisation of the soil 

destined for landfill.  The Environment Agency publication Hazardous Waste, Technical Guidance 

WM2 outlines the methodology for classifying wastes and should be referenced for guidance.  The 

test results (total metals, hydrocarbons and cyanide) should be compared to the relevant 

thresholds to determine whether they fall into the primary categories of non-hazardous or 

hazardous waste and will help indicate the likely European Waste Catalogue (EWC) code which is 

determined by the waste type. 

Excavated material and excess spoil should always be classified prior to removal 

from site as required by ‘Duty of Care’ (Environmental Protection Act, 1990) legislation.  This 

means that material has to be given a proper description and waste classification prior to removal.  

Basic characterisation is the responsibility of the waste producer, whilst compliance checking and 

on-site verification are generally the responsibility of the landfill operator.  The landfill operator 

will need to liaise with the waste producer, as the approach relies on the information from basic 

characterisation.  Hydrocarbon impacted soils are likely to be classified as special waste. 

It is expected that arisings of natural soils from the excavations across this site 

would fall into the inert category under the European Waste Catalogue description ‘Soil and 

Stones’, EWC code 17 05 04 with restrictions excluding topsoil and peat. 
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CONCLUSIONS 

 

The proposed development is understood to comprise construction of a new 

dwelling, stables, storage building and manège. 

 

Remediation Strategy 

No remediation is considered necessary where garden, landscaped or patios areas 

are proposed.   

For areas to be covered by buildings or hard surfaced areas, which would 

effectively provide a barrier to end users, from the made ground.  The made ground, the made 

ground could be re-used if geotechnically suitable, however these soils could affect buried 

services. 

No gas protection measures are considered necessary for the proposed dwelling. 

 

Topsoil 

Any imported topsoil should have appropriate certificates confirming its suitability 

prior to placement.   
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REMEDIATION METHOD STATEMENT 
 

The following points will constitute a plan for remedial works considered 

necessary in order to ensure that soils retained within the development are fit for use. 
 

• The groundworks contractor should undertake a watching brief during works to check for 

polluted soil. 

• No remediation is considered necessary in garden, landscaped and patios areas.   

• The made ground could be considered for re-use beneath proposed buildings and 

permanent hardstanding, if suitable for engineering purposes, where the risk to future site 

users would be very low. 

• If soils are revealed which are different to those encountered by this ground investigation, 

the advice of a specialist should be sought.  Any such soils will either be immediately 

removed off site to a licensed disposal or treatment facility or placed within a designated 

quarantine zone on a membrane or holding tank for future classification, treatment and/or 

removal.   

• A photographic record of such remediation should be undertaken by the contractor. 

• Any imported ‘clean’ inert topsoil and granular fill should be supported by verification 

certificates to provide proof of its suitability.  Documentation relating to the source of 

clean inert topsoil should be presented to the Local Planning Authority for approval prior 

to infilling.  Samples of the imported clean topsoil placed in the raised landscaped areas 

should be tested to verify that the soil is suitable for use. 

• The Local Authority should also be informed regarding each stage of the works and 

photographic evidence together with copied waste transfer receipts for any arisings should 

be gathered, as they are essential to demonstrate the works. 

• The local water supply company should be consulted if new buried plastic water pipes 

within the made ground soils on this site are proposed. 


































































































































































































