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CHAPTER 7: GROUND CONDITIONS AND LAND 
CONTAMINATION 

 
Introduction 

7.1 This chapter details the potential receptors and likely impacts of the development in 

terms of ground conditions and land contamination. 

7.2 It describes the baseline conditions at the site and its surrounding area and examines 

the likely significant environmental effects and mitigation measures required to offset 

any significant adverse effects. It also considers the likely residual effect after these 

measures have been employed. 

7.3 The impacts relate to two key areas, physical aspects relating to: topography, 

geological conditions and geomorphological features and soil contamination aspects 

relating to the impacts of pollution on human health, controlled waters, ecology and 

other receptors.  

Methodology 

General 

 

7.4 The assessment is based on a review of Phase I desk based studies and preliminary 

intrusive investigation completed by BWB for the northern part of the site and 

reported in the following BWB Report bound separately. 

Available Information 

 

7.5 The desk study report includes a review of historical ordnance survey plans, 

published geological mapping, a Coal Authority Mining Report and published 

regulatory information presented in a Groundsure EnviroInsight® report.  The desk 

study also reviews the results of an intrusive investigation comprising the excavation 

of 29 trial pits and chemical and geotechnical testing of soils on the northern part of 

the site locations of the trial pits are presented in Figure 3 of the Phase 1 report. 

 BWB Consulting Ltd for Peveril Securities & UKPP (Toton) Limited, Land off Toton 

Lane, Stapleford, Phase 1 Geo Environmental Assessment Report Reference 

NTT301/01/V4 dated January 2012. 
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7.6 The interpretation of data in the context of ground conditions and contamination will 

comprise the following: 

 Assessment of the data in the form of baseline survey i.e. reported and 

historically proven ground conditions and likely contaminants identified from the 

conceptual site model; 

 Identification and evaluation of impacts with respect to anticipated ground 

conditions and likely contamination on the proposed development; 

 Qualitative assessment of significance of contamination by the completion of a 

risk assessment using the conceptual site model; 

 Assessment of construction phase in terms of impact on land contamination and 

the impact of land contamination on the construction phase; 

 Discussion of likely mitigation measures including any remedial activities that 

would reduce risks to, and risks from, the development to acceptable levels; and 

 Statement on any residual impact both positive and negative from the proposals 

following implementation of likely mitigation measures. 

7.7 At this stage the assessment is largely qualitative and further detailed intrusive 

investigation is required to confirm ground conditions and contamination distribution 

and allow detailed design. 

Assessment Criteria 

 

7.8 This assessment follows the process set out in Environment Agency report CLR11 

“Model Procedures for the Management of Land Contamination”.  CLR11 sets out the 

key requirements for each step in the assessment and subsequent remediation of 

land contamination. 

7.9 Impacts to human health from soil contamination will be assessed in accordance with 

the framework set out in EA/DEFRA Contaminated Land Exposure Assessment (CLEA) 

model. 

7.10 Impacts to controlled waters (groundwater and surface waters) will be assessed in 

the first instance against published national water quality standards including 
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drinking water standards 2000 and freshwater environmental quality standards and 

where necessary using detailed quantitative risk assessment techniques using the 

Environment Agency Remedial targets methodology. 

7.11 Impacts on buildings and site users from ground gases will be assessed using the 

methodology published in CIRIA report C665 Assessing Risks Posed by Hazardous 

Ground Gases to Buildings and NHBC Guidance on Evaluation of Development 

Proposals on Sites Where Methane and Carbon Dioxide are Present.  

7.12 Land contamination has been assessed using a risk assessment approach.  A 

significant risk only exists where a „source – pathway – receptor‟ pollutant linkage is 

present.  The significance of the risk depending on the severity of the harm caused 

and the likelihood of the harm occurring. 

7.13 Receptors are defined as people, living organisms, ecological systems, controlled 

waters, atmosphere, structures and utilities that could be adversely or positively 

impacted by the geology and ground conditions.  The sensitivity of the receptor is 

proportional to the relative importance or resource value of the receptor and the 

geographical location of the receptor in relation to the site.  The importance of the 

receptor is expressed using the terms in Table 7.1.  When considering Geology and 

Ground Conditions, receptors will generally/predominantly fall within the 

Local/Neighbourhood importance. 

Table 7.1: Methodology for Determining Importance of Receptors 

Importance  Area 

International Not Applicable 

National Not Applicable 

Regional Not Applicable 

County Not Applicable 

Borough Underlying Secondary A Aquifer River Erewash, 
Erewash Canal 

Local / Neighbourhood Site drainage ditches 
Users of the properties in the immediate vicinity of 
the site including residential housing to the north 

and south and in properties on site 
 

Users of the site including ground workers in the 
short term during construction and end users of the 

site including residents, office and  
maintenance workers. 
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7.14 The scale of the impact is defined under the terms given in Table 7.2 below: 

Table 7.2: General Methodology for Scale (Magnitude) of Impact 

Scale of 

Impact 

Description Topic Description  

Substantial Impact resulting in a 
considerable change 

in baseline 
environmental 

conditions 

A significant change in environmental 
or physical risk to human health and 

controlled waters due to the change in 
use of the site leading to contamination 

of the soil and groundwater 
environment. 

Generation of large volume of 
hazardous and non-hazardous waste 

materials for disposal off-site. 

Moderate Impact resulting in a 
discernable change in 

baseline 
environmental 

conditions 

A noticeable change in environmental 
or physical risk to human health and 

controlled waters due to the change in 
use of the site leading to contamination 

of the soil and groundwater 
environment. 

Generation of hazardous and non-
hazardous waste materials for disposal 

off site. 

Slight Impact resulting in a 
discernable change in 

baseline 
environmental 

conditions which can 
be tolerated 

A barely perceptible change in 
environmental or physical risk to 

human health and controlled waters 
due to the change in use of the site. 

Generation of non-hazardous waste 
materials for disposal off site. 

Negligible No discernable 
change 

An imperceptible change in 
environmental or physical risk to 

human health and controlled waters 
due to the change in use of the site. 

No disposal of waste materials off site. 

 

7.15 By considering the importance of the receptor with the scale of the impact the 

'significance' of the impact can be assessed by using the matrix in Table 7.3 below: 
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Table 7.3: Impact Significance Matrix 

Resource 
Value 

(Importance) 

Scale of Impact upon Receptor 

Significant Moderate Slight Negligible 

National Major Major Intermediate Minor 

Regional Major Intermediate Intermediate Minor 

County Major Intermediate Minor Minor 

Borough Intermediate Intermediate Minor Minor 

Local Intermediate 
- Minor 

Minor Minor Neutral 

 

7.16 The significance of the impact is further defined by considering the nature of the 

impact, as shown in Table 7.4 below: 

Table 7.4: Impact Significance Category 

Nature of Impact 

Major beneficial (positive) effect 

Intermediate beneficial (positive) effect 

Minor beneficial (positive) effect 

Neutral Effect 

Minor Adverse (negative) effect 

Intermediate Adverse (negative) effect 

Major Adverse (negative) effect 

 

7.17 The significance of the impact on local receptors is nearly always deemed to be 

intermediate/minor even when the scale of the impact is substantial, which could be 

unrealistic.  For example, contamination in soil could potentially have a significant 

impact on the health of future residents of the site. 

Planning Policy Context 

National Policy 
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National Planning Policy Framework (NPPF)  

 

7.18 Ground Conditions, land contamination and development on brownfield land are 

considered under the core principles for sustainable development: 

 “contribute to conserving and enhancing the natural environment and 

reducing pollution. Allocations of land for development should prefer 

land of lesser environmental value, where consistent with other 

policies in this Framework” 

 “encourage the effective use of land by reusing land that has been 

previously developed (brownfield land), provided that it is not of high 

environmental value” 

7.19 Specific policies relating to ground conditions and land contamination are set out in 

Section 120 and 121 of the NPPF. 

 “Where a site is affected by contamination or land stability issues, 

responsibility for securing a safe development rests with the developer 

and/or landowner.  

 the site should be suitable for its new use taking account of ground 

conditions and land instability, including natural hazards or former 

activities such as mining, pollution arising from previous uses and any 

proposals for mitigation including land remediation or impacts on the 

natural environment arising from that remediation; 

 after remediation, as a minimum, land should not be capable of being 

determined as contaminated land under Part IIA of the Environmental 

Protection Act 1990; and  

 adequate site investigation information, prepared by a competent 

person, is presented” 

7.20 Site investigation should include as a minimum a desk study supported by a site 

walkover.  Investigations should be completed to a recognised standard or code of 

practice such as “BS10175:2011 Investigation of potentially contaminated sites”  
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Environmental Protection Act 1990 

 

7.21 The main legislation with regards to the clean up of historic contamination is 

controlled under Part IIA of the Environmental Protection Act (EPA) 1990 (HMSO, 

1990).  Section 78A(2), EPA 1990 provides the definition of contaminated land for 

the purposes of Part IIA which is „any land which appears to the Local Authority in 

whose area it is situated to be in such a condition by reason of substances in, on or 

under the land, that significant harm is being caused; or pollution of controlled water 

is being, or likely to be caused‟.  Harm is defined as meaning „harm to health of living 

organisms or other interference with the ecological systems of which they form part 

and in the case of man includes harm to his property. 

7.22 The potential for harm is based on the presence of three factors: 

 Source: Substances that are potential contaminants or pollutants that may cause 

harm; 

 Pathway: A potential route by which contaminants can move from the source to 

the receptor; and 

 Receptor or target: A receptor that may be harmed, for example the water 

environment, humans, water, flora and fauna. 

7.23 Where a source, pathway and target are all present a pollutant linkage exists and 

there is potential for harm to be caused.  Therefore, the presence of measurable 

concentrations of contaminants within the ground and subsurface environment does 

not automatically imply that a contamination problem exists, since contamination 

must be defined in terms of pollutant linkages and unacceptable risk of harm. 

7.24 The nature and importance of both pathways and receptors, which are relevant to a 

particular site, will vary according to the intended use of the site, its characteristics 

and its surroundings. 

7.25 The key principle which underpins this approach is the „suitable for use‟ criterion.  

This requires remedial action only where contamination is considered to pose 

unacceptable actual or potential risks to health or the environment and appropriate 

and cost effective remediation techniques exist, taking into account the actual or 

intended use of the site. 



124. 

 

Existing Situation 

Site Description 

 

7.26 The site is irregular in shape and occupies an area of approximately 41 hectares 

(ha).  The site topography is generally flat towards its eastern extents with gentle 

undulations in the central areas but generally sloping away to the west towards the 

railway.  The site lies at between approximately 36m above Ordnance Datum (AOD) 

at the western edge of the site and 60m AOD at the eastern edge of the site.  The 

site boundary conditions predominantly comprise a mixture of hedge lines and 

fences.  The site is generally undeveloped with the exception of a square area in the 

east adjacent to Toton Lane, and sandwiched between a School to the north and a 

large electrical substation to the south.   

Eastern Area 

 

7.27 This part of site comprises approximately 3 hectares of a mixture of open grassland, 

a former garden nursery, a detached two storey house and scrubland.   

7.28 The eastern most strip of land, situated adjacent to Toton Lane, is occupied by 

grassland interspersed with mature trees and vegetation.  A small metal scaffold type 

fence surrounds the grassy area along Toton Lane and along two access roads 

through the site off Toton Lane.  The two roads off Toton Lane provide access to; a 

residential property to the south of the area and also into the site through a locked 

gate and to the former nursery, although the latter is overgrown and has a gypsy 

bund and gate by Toton Lane.  The grassed areas are also surrounded by gypsy 

bunds and ditches approximately 0.5m deep; no water was observed in the ditches.   

7.29 A two storey detached residential property is located in the east of this part of the 

site.  The property was observed to be predominantly overgrown including a large 

pond to the east of the property. 

7.30 To the north of the residential property was a largely overgrown area with a vacant 

single storey brick building with flat roof.  The former use of the single storey 

building was not ascertained.  Some fly tipping of metal items was observed adjacent 

to this building.  Further to the north an area of scrubland predominantly comprising 

long grass and occasional young tree saplings was present. 
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7.31 To the south west of this area was a former garden nursery.  The concrete frames of 

the former greenhouses were still apparent although all glass had been removed 

from site.  The area was predominantly overgrown.  In the eastern part of the 

former nursery a concrete base with what was considered to be an inspection pit was 

present.  The pit was full of wood debris and water; no oil residues were evident.  

Piles of demolition waste predominantly comprising brick were situated in the 

western area of the former nursery.  Other items observed in this area included a 

gas cylinder, a small empty metal storage tin (circa 10litres volume) and a derelict 

wooden structure. 

7.32 No indication of herbicides, pesticides, fungicides or asbestos containing materials 

was identified in the area. 

Remainder of Site, Central and Western and Southern Area 

 

7.33 The reminder of the site in the central, western and southern areas of the site 

predominantly comprised arable land split into seven field areas by hedge lines and 

an access road to Bessell Lane Farm.  Isolated dry ditches were observed in the 

northern area adjacent to field boundaries and bisecting the site from east to west.  

Access to this area of the site can be sought from the nursery to the east or through 

a locked gate to the west.  Two sets of high voltage power lines bisect the northern 

and southern areas of the site and an above ground telephone line runs to Bessell 

Lane Farm from the north western corner of the site.  A low voltage power line also 

runs along the western boundary of the site.  

7.34 Bessell Lane Farm is situated in the western section of the site and comprised a two 

storey, brick built, tiled sloping roof, detached property surrounded by disused barns/ 

stables and mature trees.  A small pasture field surrounded by a small barbed wire 

fence is situated immediately south of farm, with access provided through a wooden 

gate towards its northern edge.  However, access for large vehicles would be 

difficult. 

Surrounding Land Uses 

 

7.35 Toton Lane forms the eastern boundary of the site beyond which is Bardills Garden 

Centre and arable land.  To the east is a residential property and associated gardens 

beyond which is a large electricity sub station facility and mobile phone masts.   
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7.36 A residential estate associated with Toton Village lies immediately to the south of the 

site. 

7.37 To the west of the site is Toton Sidings.  This comprises a vast area of railway land 

associated with the storage of rolling stock for the railways.  To the north west of the 

site was a sewage treatment works operated by Severn Trent Ltd and a vehicle 

dismantlers. 

7.38 To the north of the site is George Spencer School with associated playing fields and 

the A52, Brian Clough Way.  Beyond the A52 are residential and industrial properties 

associated with Stapleford. 

Site History 

 

7.39 The site history has been assessed from a review of historical ordnance survey plans 

dating from 1880 to the current 2011 edition.   

7.40 The site has comprised agricultural land since the earliest 1880 plans with little 

significant change noted.  The presence of Bessell Lane Farm situated on site since 

approximately 1921 may represent a localised source of contaminants if farm 

equipment has been stored or maintained there.   

7.41 A field drain is marked from east to west through the site, running from the 

northwest corner of the substation compound to the western boundary of the site 

approximately 200m south of Bessell Lane Farm. The drain remains marked on the 

latest 2011 plan, although this was observed to be dry during the site reconnaissance 

visit.  An electricity sub station is marked just off site to the east from 1973 with 

associated electricity pylons located in central areas of the site which were no longer 

marked on 2011 plans.  Further pylons are indicated to dissect the northern area of 

the site on the 2011 plans. 

7.42 In the surrounding area, land is gradually developed over time for principally 

residential purposes, although commercial and industrial premises continue to be 

located along the line of the River Erewash and Erewash Canal and alongside Toton 

Sidings, all situated within 250m of the western site boundary.  A sewage works has 

been located immediately north of the western portion of the site since the 1901 

plan. 
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7.43 The presence of Toton Sidings immediately west of the site, the sewage treatment 

works immediately north of the site and the electricity substation immediately east of 

the site may represent sources of contamination to the site as a result of migration 

of contaminants within groundwater or migration of contaminated dust. 

Regulatory Issues 

 

7.44 The majority of consents, permits and waste sites identified in the Groundsure 

EnviroInsight Report are considered unlikely to have had a detrimental impact on the 

site, when they are considered in the context of the conceptual ground model.   

7.45 There is considered to be the potential for contaminants to migrate onto site from a 

vehicles dismantlers and salvage yard located approximately 100m to the north west 

of the site.  However this would depend on the presence of groundwater, the 

groundwater flow direction and the gassing regime of the site and surrounding area.  

Given the location of the River Erewash and the local topography the groundwater 

flow direction is unlikely to be towards the site. 

7.46 There is not considered to be a risk of ground gases and contaminant migration from 

listed landfill sites based on the distance from site, the local topography and 

presence of the River Erewash between the landfill and the site. 

Geology 

7.47 This assessment has been completed with reference to the BGS 1:50,000 scale Solid 

and Drift Map for Derby (Sheet 125), the BGS 1:10,000 scale Solid and Drift Map 

sheet SK43NE as well as information provided within the Groundsure EnviroInsight® 

Report. 

7.48 The site is indicated to be underlain by the Permo-Triassic Age Mercia Mudstone 

Group, with no drift deposits mapped at the site.  It is possible that drift deposits 

may be encountered in the west of the site due to the historical path of the River 

Erewash. 

7.49 The Mercia Mudstone is described as dominantly red, less commonly grey green 

mudstones and subordinate siltstones with thick halite bearing units in some areas.  

Thin bands of gypsum/anhydrite are widespread and sandstones are also often 

present.  An extensive sandstone bed, up to 9m thick, is mapped to outcrop across 
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the northern and central part of the site which may be red brown or grey green and 

fine grained.  The sandstone is absent in the south of the site. 

7.50 There is the potential for localised areas of made ground predominantly in the east 

of the site where the former nursery is situated and where a pond is indicated to 

have been historically located.  

7.51 The ground conditions recorded in trial pits generally confirmed the published 

geological conditions anticipated.  Topsoil was encountered at the surface across the 

majority of the site to depths of between 0.25m bgl (location TP123) and 0.7m bgl 

(location TP101).  Made ground was encountered at locations TP103 and TP107 in 

the eastern area of the site to depths of 0.4m bgl and 0.6m bgl respectively.  At 

location TP103 near to the two storey house in the east the made ground comprised 

asphalt and gravel sub base over stiff friable clay/silt.  At location TP107 in the 

former nursery the made ground comprised sandy gravel.  Trial pit locations are 

presented on Figure 3 of the Phase 1 Report 

7.52 Underlying the topsoil/made ground the geology comprised weathered Mercia 

Mudstone Formation.  The characteristics of the weathered Mercia Mudstone strata 

varied somewhat across the site though typically comprised clayey silty sand or 

sandy silt/clay and was typically red brown and/or greenish grey or yellow grey in 

colour.  The plasticity of the weathered Mercia Mudstone Formation clays has been 

identified to predominantly comprise intermediate plasticity clays.  The weathered 

strata typically became solid geology gradually with depth with the solid rock head 

encountered at depths of between 0.40 at location TP123 in the north west and 

2.3m at locations TP104 and TP107 in the east. 

7.53 The solid geology across the majority of the site comprised weak to moderately 

strong thinly laminated red brown or greenish grey fine grained sandstone.  Very 

weak red brown or brown grey siltstone solid geology was encountered at locations 

TP120, TP121 and TP122 situated in the northwestern area of the site near to Bessell 

Lane Farm and was interlaminated with bands of stiff red brown clay.  Weak thinly 

laminated shaley red brown mudstone was encountered at locations TP127 and 

TP128 in the central area of the site southeast of Bessell Lane farm.  
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Hydrogeology 

 

7.54 The site, as well as the majority of the wider area, is indicated to be situated on a 

Secondary A aquifer (variable permeability); this is likely due to the wide number of 

sandstone beds within the Mercia Mudstone Group in this area.  The southern part of 

the site is mapped as overlying non productive strata and is indicative of the absence 

of the sandstone bed in this area. 

7.55 Secondary A aquifers are generally fractured or potentially fractured rocks which do 

not have a high primary permeability, or other formations of variable permeability 

including unconsolidated deposits.  Although not producing large quantities of water 

for abstraction, they are important for local supplies and in supplying base flow to 

rivers.  Non productive Strata are generally formations which are regarded as 

containing insignificant quantities of groundwater.  However groundwater flow 

through such formations although imperceptible, does take place and needs to be 

considered when assessing the risk associated with persistent pollutants. 

7.56 The majority of the shallow soils at the site are classified by the Environment Agency 

(EA) as having a high leaching potential with the exception of a fringe at the south 

western edge of the site, which is classified as having an intermediate leaching 

potential. Soils with a high leaching potential readily transmit liquid discharges 

because they are either shallow or susceptible to rapid by-pass flow directly to rock, 

gravel or groundwater.  Soils with an intermediate leaching potential are soils which 

may possibly transmit a wide range of pollutants. 

7.57 There is one groundwater abstraction within 1km of the site.  This is situated at 

Bessell Lane Works approximately 350m north west of the site for non evaporative 

cooling and process water.  There are no potable groundwater abstractions indicated 

within 2km of the site. 

7.58 The site is not situated within a source protection zone (SPZ) for a potable water 

supply.  The nearest SPZ is situated approximately 550m north west of the site.   

7.59 No groundwater strikes were encountered during the intrusive investigations.  

However, damp soils were encountered in trial pit TP107 at the weathered 

geology/solid geology interface, indicating localised pockets of perched groundwater 

may be present at the site. 
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Hydrology 

 

7.60 There are a number of surface water courses within close proximity to the site.  The 

River Erewash is situated 400m west of the site at its closest point, while the 

Erewash Canal is 100m beyond the River to the west.  The River Erewash is given a 

River Quality Grade C (good) at a point approximately 430m west of the site.  The 

Canal is also given a Quality Grade C at a point approximately 620m west of the site. 

7.61 A drain bisects the farmland in the south of the site.  This drain was observed to be 

dry during the site visit. 

7.62 There are no surface water abstractions listed within 1km of the site. 

7.63 The closest discharge consents to the site are discharges to freshwater from storm 

effluent, discharge of crude effluent and final treated effluent from the sewage 

treatment works located approximately 50m north of the site and operated by Severn 

Trent Water Ltd.  15 Entries relate to this site for these processes. 

7.64 There are two listed pollution incidents to controlled waters within 250m of the site.  

The closest is listed approximately 111m north and involved a diesel spill in 2003. 

Ground Gas 

 

7.65 The site is not in a radon affected area as less than 1% of homes are above the 

action level.  Therefore no radon protective measures are required in the 

construction of new dwellings or extensions. 

7.66 The Mercia Mudstone underlying the site has a very low ground gas generation 

potential, however topsoil at the site with a high organic content and any potential 

localised areas of made ground have the potential to emit low hazardous ground gas 

concentrations and the sensitivity of the proposed residential development is high.  

Therefore CIRIA C665 guidelines recommend a minimum of 6 gas monitoring visits 

be undertaken at the site over a period of 3 months in order to adequately 

characterise the gas regime at the site.   
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Mining and Mineral Extraction 

 

7.67 The site is in an area which may not be affected by coal mining.  There is no 

evidence on historical plans to suggest that mineral or clay extraction has occurred 

within the last 100 years.  However earlier excavations cannot be discounted and 

brick pits have been noted in the surrounding area.   

Soil Contamination  

Contamination Observations 

7.68 Slight hydrocarbon odours were noted in trial pit TP103 (See Figure 3 of the Phase 1 

Report) at between 0.1m bgl and 0.4m bgl in the made ground.  This stratum was 

located beneath the asphalt hardstand which may be the source of the hydrocarbon 

odours noted. 

Distribution 

7.69 The laboratory analytical results indicate that a number of heavy metal, inorganic, 

TPH and PAH contaminants are present in elevated concentrations in the topsoil at 

location TP120 situated adjacent to Toton Railway Sidings.  Chromium has also been 

identified at an elevated concentration in the natural weathered Mercia Mudstone 

strata at location TP121, also situated adjacent to Toton Railway Sidings.  In 

addition, elevated contaminant concentrations have been revealed in the made 

ground identified at location TP103 (water soluble boron and PAHs) and at location 

TP107 (barium, cadmium, lead and TPH).  Measurable PAH and heavy metal 

concentrations have been revealed in the weathered Mercia Mudstone and topsoil in 

a number of other samples from across the site, although these are not considered 

to be significant.  Trial pit locations are shown on Figure 3 of the Phase 1 Report. 

Generic Quantitative Risk Assessment 

7.70 When the soil laboratory analytical results are compared directly to the generic site 

assessment criteria (GSAC) for a residential end use it is revealed that 4 of the 12 

samples analysed contain contaminants at concentrations that exceed the GSAC.  

One of these samples was collected from made ground (TP107 at 0.4m bgl), two 

were collected from adjacent to Toton Railway Sidings (TP120 at 0.1m and TP121 at 
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0.9m bgl) and one sample was collected from the topsoil in the central area of the 

site (TP126 at 0.1m bgl).   

7.71 The barium concentration in the made ground at location TP107 has been revealed 

to be 2,790mg/kg, which exceeds the GSAC of 1,330mg/kg.  Statistical testing 

indicates that this is an isolated hotspot of contamination associated with the made 

ground at this location.   

7.72 The cadmium concentration of 160mg/kg, the chromium concentration of 162mg/kg 

and the nickel concentration of 370mg/kg in the topsoil at location TP120, which is 

located adjacent to the Toton Railway Sidings, all exceed the GSAC concentrations of 

10.4mg/kg, 34.2mg/kg and 127mg/kg respectively.  In addition the chromium 

concentration of 48mg/kg in the natural weathered Mercia Mudstone geology at 

location TP121 also exceeds the GSAC.  Statistical analysis has indicated that these 

contaminant concentrations are likely to be isolated hotspots and not considered to 

be part of a site wide distribution.  It is therefore likely that the elevated 

concentrations identified in this area are associated with fugitive soil/contamination 

dust migrating in the air from the adjacent railway sidings or, although less likely, the 

salvage yard.   

7.73 The chromium concentration at location TP126 has been revealed to be 36.5mg/kg in 

the topsoil at 0.1m bgl.  Statistical analysis indicates that this concentration is part of 

the wider site population and therefore not an isolated hotspot.  Statistical analysis 

also indicates that the site wide chromium concentrations do not pose a significant 

human health risk.   

Foundation Solutions 

 

7.74 Based on the limited investigation undertaken at the site traditional strip foundations 

are likely to be suitable for the proposed residential development and pad 

foundations are likely to be suitable for the proposed school development.  Loads 

transferred to the sandstone/ siltstone/ mudstone between 0.75m bgl and 2.3m bgl 

are likely to achieve the required strength.  However, this should be confirmed 

through further intrusive investigation.  
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Earthworks 

 

7.75 Earthworks may be required to develop level building platforms, most notably where 

commercial development is proposed.  Therefore, the foundation requirements 

should be reassessed once finished levels are known. 

Drainage 

 

7.76 Based on the geology encountered, the permeability, of the weathered geology of 

the Mercia Mudstone and the fine grained sandstone at the site, is likely to be 

variable.  The permeabilities of the geology are likely to vary from moderate where 

sand bands and fine grained sandstone are present to low permeability where clays 

and siltstone/mudstone are present with generally moderate to poor drainage 

characteristics.  There may therefore be the potential that soakaways could be 

incorporated into the drainage design but this should be confirmed through 

soakaway testing during further intrusive investigations.  Further information is 

provided in Chapter 4: Flood Risk and Water Resources. 

Excavations 

 

7.77 The dewatering of excavations is unlikely to be required.  However, in the event 

excavations are left open they may collect water through rainfall or surface run off, 

which may then need to be dealt with and the faces of the excavations checked and 

re-prepared.  Any deep excavations, especially where they may dissect gravel and 

sand deposits, should however be regarded as unsafe.  Should any basement 

excavations be proposed, full support of the sides is expected to be required. 

Sulphate Attack on Buried Concrete 

 

7.78 Water soluble sulphate concentrations in soils varied from <0.003g/l to 0.061g/l with 

soil pH values ranging from 5.08 to 8.25.  The mean of the highest two results of the 

soil sulphate values was calculated to be 0.05g/l (50mg/l), and the mean of the 

lowest two of the pH values was calculated to be 5.84. 

7.79 The sulphate concentrations indicate that generally Design Sulphate Class DS1 

conditions are present within the soil deposits at the site.   
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7.80 The recommendations of BRE Special Digest 1, „Concrete in Aggressive Ground;‟ 

2005 for sites classified as Design Sulphate Class 1 should be taken into account 

when considering the most appropriate type of concrete to be used at the site in 

order to resist chemical attack from water soluble sulphate present in the soil. 

Conceptual Site Model 

 

7.81 Based on the desk study information, site reconnaissance visit and intrusive 

investigation there are a number of potential sources of contamination that have 

been identified, including: 

Onsite Sources 

 

7.82 The soils laboratory results of the preliminary investigation undertaken have 

identified two areas of soil contamination at the site: 

 Elevated boron concentrations in the made ground in the eastern area of the site 

around the former nursery; and 

 Cadmium, chromium and nickel in made ground adjacent to Toton Sidings in the 

west of the site. 

 

7.83 In addition, the presence or absence of other contamination sources at the site will 

need to be confirmed by further investigation.  These principally comprise: 

 Elevated ground gas concentrations from organic material in made ground; 

 Chemical use (pesticides etc) associated with the use of the site for farming; and 

 Groundwater contamination associated with the adjacent sub station.  

Offsite Sources 

 Railway land associated with Toton Sidings to the west of the site; 

 Electricity sub stations located approximately 30m east of the site; and 

 Vehicle salvage yard located approximately 50m north west of the site. 

 Sewage treatment works located immediately north west of the site. 
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7.84 Table 7.5 below lists the contaminants associated with the potential sources of 

contamination identified as potentially impacting upon the site.  The lists are not 

exhaustive and not all contaminants below may be present at the site as this will 

depend on the exact processes being undertaken. 

Table 7.5: Potential Contaminative Uses 

Site Use Associated Potential Contaminants 

Made Ground Heavy metals including arsenic, copper, lead and 
zinc, PAHs and asbestos.  Hazardous ground gases 
including methane, carbon dioxide, hydrogen 
sulphide and carbon monoxide.   

Organic material associated 
with topsoil 

Hazardous ground gases including methane, carbon 
dioxide, hydrogen sulphide and carbon monoxide.   

Farming Pesticides, herbicides, fungicides, hydrocarbons. 

Nursery Pesticides, herbicides, fungicides 

Railway Heavy metals, polycyclic aromatic hydrocarbons 
(PAHs), hydrocarbons, herbicides, polychlorinated 
biphenyls (PCBs) and asbestos. 

Salvage Yard  Heavy metals, fuel hydrocarbons, engine oil, 
solvents, paints, PAHs and glycols. 

Electricity Sub Station Hydrocarbons and PCBs. 

Printers Hydrocarbons, inorganic compounds, volatile organic 
compounds 

Sewage treatment works Heavy metals, inorganic compounds, acids and 
alkalis, asbestos, organic compounds, PCBs, 
pathogens and hazardous gases. 

Pathways 

 

7.85 A pathway is defined as a mechanism or route by which a contaminant comes into 

contact with, or otherwise affects a receptor.  Pathways by which the identified 

receptors may be impacted upon in the context of the proposed development are 

identified as follows: 

 Ingestion; 

 Skin contact; 
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 Inhalation; 

 Direct contact by buried structures; 

 Leaching of soluble contamination into groundwater; 

 Saturated zone flow through Secondary A aquifer; 

 Accumulation of potentially explosive gas within confined spaces.  

Receptors 

 

7.86 Receptors are defined as people, living organisms, ecological systems, controlled 

waters, atmosphere, structures and utilities that could be adversely affected by 

contaminant(s). 

Human Health 

 Site end users and residents; and 

 Ground workers. 

Controlled Waters 

 Secondary A aquifer underlying the site; 

 Secondary A aquifer underlying the surrounding area; and 

 The River Erewash located approximately 400m west of the site. 

Construction Materials 

 Buried concrete; and 

 Buried service pipes. 

Ecological Receptors 

 Flora and Fauna associated with the River Erewash. 

 
7.87 Based on the previous activities that have taken place on site and the surrounding 

area including the pollution linkage assessment combined with the historical 

knowledge of the site and its geological setting has indicated that the site represents 

a low to moderate risk to controlled waters set in the context of the proposed 

development. 

7.88 Based on the proposed end use of the site the pollution linkage assessment 

combined with the historical knowledge of the site has indicated that the site 

represents a low to moderate risk to human health set in the context of the 

proposed development. 
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Impact of Development 

Construction Phase 

 

7.89 Enabling works to strip vegetation and topsoil from the site has the potential to lead 

to a permanent, direct, minor adverse effect through damage to soil structure 

and potential loss of topsoil. 

7.90 There is the potential for a permanent, direct, minor adverse effect through 

compaction of shallow soils through construction traffic. 

7.91 There is a potential short term, direct, minor adverse effect on soil and 

groundwater quality through spillages of fuels, lubricants and construction chemicals 

during construction. 

7.92 There is a potential short term, direct, minor adverse effect from removal of 

vegetation which will lead to increased erosion and potential short term, direct, 

minor adverse effects through migration of particulate loaded runoff into the surface 

drainage system. 

7.93 There is a potential short term, direct, minor adverse effect to demolition and 

construction workers that may be exposed to soil contamination including petroleum 

hydrocarbons and polycyclic aromatic hydrocarbons. 

Operational Phase 

 

7.94 There is a potential long term, direct, minor adverse effect to site end users 

from asphyxiation due to inhalation of hazardous ground gases. 

7.95 Due to the low contamination concentration in the soils at the site and the proposed 

development the impact on proposed site end users and occupiers is considered to 

be low. 

7.96 Due to the low permeability of shallow soils and lack of continuous shallow 

groundwater table the migration of dissolved phase contamination and impact on 

controlled water is considered to be low. 

7.97 The impact from foundations and earthworks is expected to be negligible, based on 

the anticipated geology at the site traditional strip foundations for the residential 
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development and pad foundations for commercial development are likely to be 

sufficient for the likely bearing capacities.  However, earthworks are likely to be 

required to provide level development platforms, particularly where commercial/ 

industrial development is proposed.  It is therefore recommended that detailed 

geotechnical investigation is undertaken to provide likely foundation solutions and 

provide information for an earthworks assessment and strategy to be completed. 

7.98 There is expected to be negligible impact to groundwater levels as SUDS may be a 

potential drainage solution for the proposed development but should be determined 

during intrusive investigation of the site by undertaking soakaway permeability tests. 

Mitigation Measures 

Construction Phase 

 

7.99 A site waste management plan (SWMP) must be produced by the main contractor 

prior to the commencement of the project.  The SWMP should describe the volumes 

and types of waste that are likely to be produced during a project and should set out 

the actions for recycling, recovery, re-use and disposal for each waste stream. 

7.100 The re-use of soils on site should be subject to a Material Management Plan under 

the Definition of Waste Development Industry Code of Practice (CLAIRE 2011) 

7.101 The following good working practises are recommended for the proposed 

development of the site: 

 Guidance given in „HSG 66 Protection of Workers and the General Public During 

Redevelopment of Contaminated Land‟ should be followed during ground works 

for the development; 

 As a matter of good practice the generation of dust during the ground works 

should be kept to a minimum by damping down work areas in the ground during 

dry periods; and 

 The results of any investigative works may be required by the local water 

authority in order to determine the materials required for water supply pipes. 

 Excavation will be staged and sides benched to reduce mobilisation of particulate 

laden run off into the surface drainage system.  Where significant inflows are 

encountered water will be passed through settlement tanks prior to discharge. 
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 Stockpiles of excavated soils will be constructed with suitably battered slopes to 

reduced erosion and mobilisation of soils.  

 

Operational Phase 

 

7.102 It is considered unlikely that any significant mitigation measures will be required prior 

to development to protect controlled waters. 

7.103 It is considered unlikely that significant remediation will be required to protect 

human health based on the proposed development.  However, a suitable thickness of 

clean growing medium may be required in certain areas of the site most notably in 

the proposed residential areas.  Preference will be given to the re-use of suitable site 

won materials before considering the importation of material. 

7.104 A programme of gas monitoring should be completed comprising a minimum of six 

visits over a three month period to determine if gas protection measures are 

required. 

7.105 Clean capping material may be required to be imported onto site for use in 

landscaped areas and gardens.  However, the requirement for such a mitigation 

measure will be determined on completion of intrusive ground investigation works.  

The investigation will also determine if suitable site won material is available to form 

any necessary capping layers. 

Monitoring Programme 

7.106 As part of remediation works validation monitoring will be required to demonstrate 

that the techniques have been effective at mitigating the significant pollutant 

linkages.  This may include gas and groundwater monitoring, analysis of remediated 

soils and inspection of the installation of gas protection measures. 

Alternative Scenarios 

7.107 Alternative scenarios considered would be for the site to remain as undeveloped land 

or to change the end use. 

7.108 Any development will require an earthworks programme to provide construction 

platforms. 
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7.109 In general terms the mitigation measures for a built development will be of a similar 

nature irrespective of the site layout.  A change in end use from residential to 

commercial would reduce remedial requirements but fundamentally similar 

techniques would be adopted including installation of gas protection measures and 

capping of soft landscaping areas with uncontaminated material. 

Robustness of Analysis 

Construction Phase 

 

7.110 Only limited intrusive investigation has been undertaken on the northern part of the 

site only and further investigation will be necessary across the whole site to confirm 

the ground gas and groundwater regime and contamination status of the whole site. 

7.111 An intrusive investigation cannot examine every particle of soil on site therefore it is 

important that all site workers are vigilant throughout ground works so that any 

previously unforeseen contamination can be identified and dealt with appropriately.  

As part of the remediation strategy, contingency measures will be in place to deal 

with unidentified contamination.  There is a high likelihood that some damage to the 

soil structure will occur due the development and that particulate surface run off will 

increase during the construction works.  However these impacts have been assessed 

to be of low significance.  

Operational Phase 

 

7.112 Following the incorporation of gas protection measures (if required) and capping of 

landscaping and garden areas all significant pollutant linkages associated with the 

site will be broken.  Therefore there are unlikely to be any significant residual effects 

from ground contamination at the site.   

Cumulative Effects 

 

7.113 There are unlikely to be any cumulative effects as a result of the development of any 

other local schemes in combination with the proposed development as it is assumed 

that each development will be subject to the same national guidance.  

Summary and Conclusions 
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7.114 Historically the site has been exploited for agricultural use since the earliest available 

mapping in 1880.  It has not been developed with the exception of the placement of 

electricity pylons in the central areas of the site, Bessell Lane Farm located in the 

western area of the site and a nursery and single house in the eastern area of the 

site.   

7.115 Toton Sidings has been located adjacent to the western site boundary since the 

earliest available plans.  A salvage yard and a sewage works are both situated within 

100m to the north west of the site and an electricity sub station has been present 

immediately east of the site since approximately 1973. 

7.116 The geology underlying the site has been indicated to comprise sandstone beds of 

the Mercia Mudstone Group which are classified as a Secondary A aquifer.  The River 

Erewash is located approximately 400m to the west of the site. 

7.117 Potential contaminant sources at the site comprise activities associated with the farm 

and farming across the site, a former nursery site and made ground materials 

associated with the infilling of a former pond and associated with areas of previous 

development.  Off site sources comprise the Toton Sidings railway land immediately 

west of the site, the sewage treatment works located immediately north west of the 

site, a salvage yard approximately 50m to the north west of the site and an 

electricity sub station immediately east of the site. 

7.118 Although the site has been identified as having a low ground gas generation 

potential the high sensitivity end use means that six gas monitoring visits over a 

three month period are recommended as a minimum to characterise the ground gas 

regime. 

7.119 The site currently consists of agricultural land.  The earthworks programme should 

be incorporated into the site waste management plan and should ensure that soils 

and materials derived from demolition are handled appropriately and that recycling 

and re-use of materials is maximised.  A Material Management Plan (MMP) should be 

developed under the Definition of Waste Development Industry Code of Practice to 

maximise recovery and re-use of soils at the site. 

7.120 The preliminary CSM and risk assessment based on available information suggests 

that the site poses a low risk to human health and a low risk to controlled waters.  
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An intrusive investigation will be completed to confirm ground and groundwater 

conditions and confirm the presence of sources of contamination.  A remediation 

strategy will be developed following the investigation to mitigate against significant 

pollutant linkages.  Remediation techniques will be selected to avoid removal of 

material to landfill and increase re-cycling and re-use of soils on site.   

7.121 The proposed development will regenerate a currently inactive site.  Cost effective 

mitigation measures are proposed to mitigate environmental impacts in the context 

of geology and ground conditions present at the site. 

7.122 Following implementation of the proposed mitigation measures the residual impacts 

are considered minor adverse to neutral during the construction phase and neutral to 

intermediate beneficial during the operational phase.  Intrusive site investigation 

information is required for detailed design purposes. 


