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DISCLAIMER 
 
This report has been prepared by LKC who have exercised such professional skill, care and 
diligence as may reasonably be expected of a properly qualified and competent consultant 
experienced in preparing reports of a similar scope.  
 
However, to the extent that the report is based on or relies upon information contained in 
records, reports or other materials provided to LKC which have not been independently 
produced or verified, LKC gives no warranty, representation or assurance as to the accuracy 
or completeness of such information.  
 
This report is prepared solely for the benefit of Cruden Construction Ltd. It may not be relied 
upon by, or submitted to a third party for their reliance for the purposes of valuation, mortgage, 
insurance and regulatory approval, until all invoices have been settled in full.  
 
Those using this information in subsequent assessments or evaluations do so at their own 
risk. 
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1 INTRODUCTION 

1.1 Background 

LK Consult Ltd (LKC) has been commissioned by Cruden Construction Ltd to provide a 
Remediation Strategy for land off Wolverton Street, Manchester (planning reference 
108951/FO/2015/N2).  
 
The Remediation Strategy is required to determine the work necessary in order to ensure 
the site is “suitable for use” for the proposed commercial development with regards to 
potential contaminated land pollutant linkages.   
 
The site is approximately 1.4ha and centred on NGR 387130E 397425N (Figure 1).  The 
proposed development will be a new warehouse with integral offices (Figure 2). 

1.2 Previous Reports 

The following reports have previously been undertaken on the site by Sub Surface North 
West Ltd and should be read in conjunction with this Remediation Strategy: 
 

 ‘Ground Investigation at Ashton Old Road, Manchester for PP Plasma Limited’ by 
Sub Surface North West Ltd (reference 5637B, dated January 2013). 

 ‘Walkover Survey and Desk Study at Ashton Old Road, Manchester for Little 
Greene Paint Company’ by Sub Surface North West Ltd (reference NW5957, dated 
November 2014). 

1.3 Summary of Previous Work 

The site has had a former industrial and residential uses, including an Iron Works, railway 
sidings and terraced housing. 
 
Site investigation work has included nine cable percussive boreholes (reference BH1 – 
BH9), eleven trial pits (reference TP1 – TP11) and a significant archaeological excavation 
in the centre of the site. 
 
Made ground has been identified to depths of between 0.45mbgl and 3.00mbgl and 
comprises an ashy clay or sand and gravel with concrete and brick.   
 
The made ground is underlain by high strength clay drift deposits encountered between 
0.45mbgl and 3.00mbgl and proven to depths of circa 14mbgl.  The drift deposits are 
anticipated to be underlain by bedrock beneath the site comprising the northwest – 
southeast trending Etruria Formation (mudstone, sandstone and conglomerates).  
 
Stones with localised bitumen binder were encountered in Trial Pits TP1 and TP5 to TP11. 
 
Only limited groundwater was encountered at the site with water strikes recorded in 5 out 
of the 20 exploratory holes. 
 
A total of eleven soil samples and five water samples were analysed.  Six gas monitoring 
visits were undertaken over a period of 13 weeks on the five installed wells. 
 
Elevated benzo(a)pyrene was detected in made ground in one sample at BH8 from 
0.5mbgl (40mg/kg).  A risk from direct contact (Pollutant Linkage 1) was noted but 
mitigated by hardstanding in that area. 
 
A negligible risk was identified from the inhalation of vapours (Pollutant Linkage 2). 
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Carbon dioxide was noted above 5%v/v in BH7 and BH8 on 6 occasions (max. 7.8% v/v).  
However, flow rates were at the limit of detection (<0.1l/hr).  The maximum Gas Screening 
Value (GSV) was 7.8E-03l/hr which characterises the gas regime as Green/CS1, where no 
gas protection would be required.  However, Sub Surface North West Ltd recommended 
precautionary CS2 / Amber 1 gas protection measures to mitigate a risk from hazardous 
gas (Pollutant Linkage 3). 
 
A United Utility Risk Assessment may identify the requirement for barrier pipe for potable 
water supply (Pollutant Linkage 4) based on naphthalene results. 
 
Sub Surface North West Ltd.’s assessment of groundwater samples did not identify a risk 
to controlled waters.  Based on exceedances of selenium and boron a qualitative risk 
assessment was undertaken considering limited groundwater presence onsite, source and 
underlying stiff-very stiff clay.  It was concluded that the risk to controlled waters (Pollutant 
Linkage 5) was low and no specific remediation would be required. 

1.4 Aims and Objectives 

It is anticipated that the works on site will be undertaken with recourse to U1 and T5 waste 
exemptions due to the likely material re-use onsite. 
 
Considerable relic foundations are present on site which will need to be addressed prior to 
construction works commencing.   
 
Based on the above, LKC and the earthworks contractor will undertake the following: 
 

 Assess Pollutant Linkages presented by Sub Surface North West Ltd. 
 ‘Pre-construction’ remediation and validation work. 
 Watching brief and further considerations for the site. 
 ‘On-construction’ remediation and validation recommendations. 
 Validation Completion Report detailing validation of all remedial works. 

 
In order to achieve the aims of the Remediation Strategy, the following objectives will be 
set: 

 
 Maximise sustainability through the use re-use of existing site-won materials during 

ground works and development. 
 Ensure that the design meets with current environmental and waste legislation. 
 Use of appropriate environmental controls during the remediation and development 

programme. 
 Segregate and stockpile differing materials for validation testing and appropriate re-

use or offsite disposal. 
 

The site remediation works will also include the treatment / removal / processing of 
geotechnical constraints to the proposed development including relic foundations and 
hardstanding.  However, this is considered outwith the scope of this Remediation Strategy. 
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2 FURTHER ASSESSMENT OF POTENTIAL POLLUTANT LINKAGES 

2.1 Pollutant Linkage 1 (Direct Contact) 

LKC compared results to more current C4SLs and LQM S4ULs criteria.  No soil samples 
were elevated when compared to the ‘commercial’ values. 
 
LKC considers no specific environmental capping layer is required in any landscaped 
area. 
 
Due to the undesirable nature of the soil matrix, LKC recommend placing a nominal 
150mm of ‘clean’ topsoil in landscaped areas. 

2.2 Pollutant Linkage 2 (Inhalation of Vapours) 

Sub Surface North West Ltd considered the risk from the inhalation of vapours to be low 
due to no significant source identified during the site investigation. 
 
LKC is in agreement that the risk from the inhalation of vapours is low and no specific 
remediation is required. 

2.3 Pollutant Linkage 3 (Inhalation of Hazardous Gas) 

Precautionary gas protection measures (CS2/Amber 1) were recommended by Sub 
Surface North West Ltd, based on carbon dioxide slightly above the nominal 5%v/v 
threshold in BH7 (3.6%v/v to 6.4%v/v) and BH8 (5.3%v/v to 7.8%v/v).  
 
LKC consider this a precautionary approach. 

2.4 Pollutant Linkage 4 (Potable Pipework) 

There may be a potential risk to potable pipework, subject to completing a United Utilities 
Risk Assessment.  There may be a requirement for barrier pipe based on naphthalene 
concentrations compared to very stringent UU criteria. 

2.5 Pollutant Linkage 5 (Controlled Waters) 

Sub Surface North West Ltd considered the risk to controlled waters to be low due to no 
significant source or presence of groundwater onsite. 
 
LKC in in agreement that the risk to controlled waters is low and no specific remediation is 
required. 

2.6 Summary of Recommended Remediation and Validation Work 

LKC consider the remediation works may be spilt in to the ‘pre-construction’ (or enabling 
works) phase and the ‘on-construction’ (i.e. during the development works) phase. 
 
The following earthworks, remediation and validation required for this site are presented in 
Table 2-1.  More detail of proposed works will be provided in the following Sections. 
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Phase PL Remediation Requirements Validation Requirements 

P
re

-C
o

n
st
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ct
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N/A Excavation and Processing of Made Ground 

This will include the grubbing out and processing of 
hardstanding and in-ground relic foundations.  Any 
oversize material will also be processed.  
Material will be used under roadways, pathways and 
building footprint.  

Chemical validation and testing of any 
site won material for potential re-use: 
See Table 5-1. 
 
Re-use of material will be under U1 and 
T5 waste exemptions. 

1,2 Excavation, Segregation and Stockpiling of Made Ground 
Appropriate site won material will be stockpiled for 
potential reuse as subsoil to raise levels in the 
landscaped area. 
Additionally, suspect material will be quarantined for 
characterisation prior to possible offsite disposal. 

4 United Utilities (UU) Risk Assessment 
UU Potable Water Risk Assessment to be undertaken 
once the location and depth of potable water pipes are 
known and following completion the earthworks.  It is 
likely that barrier pipe will be required in some areas of 
the site if pipes are to be laid in made ground. 

To be completed following completion 
of the remediation earthworks.  

O
n

-C
o

n
st

ru
ct

io
n

 

All Earthworks Site Inspections 
A watching brief should be maintained during earthworks 
to confirm the ground conditions and identify any unusual 
ground conditions.   
 
Unexpected Contamination 
If any visual or olfactory evidence of contamination be 
encountered at the site, further assessment of the 
material may be required. It is recommended to contact 
LKC and the Local Authority if any unexpected 
contamination is identified. 

Log of work undertaken including 
photographs. 
 
Details of any sampling undertaken and 
validation of any potential additional 
remedial work. 
 
Further risk assessment, delineation 
and remediation of the unexpected 
contamination may be required during 
the build phase. 

1 Environmental Cover System 
No specific remediation is required for landscaped areas. 
 
Recommended all soft landscaping has a nominal 
150mm cover of topsoil to cover the existing matrix of 
undesirable material. 
 
Landscaping around the compound area will need to be 
raised and therefore additional ‘clean’ subsoil will be used 

Chemical validation and testing volume 
of soils: See Table 5-1. 
 
Soil samples will be compared to 
generic assessment criteria for a 
‘Commercial’ end use (see Appendix A 
for criteria). 

3 Gas Protection Measures 
In line with CS2 as per UK guidance1,2.  BS8485 states 
that a point score of 2.5 is required for a commercial 
building (Type C).  Mitigation will comprise the following: 
 
 Cast In-situ ground-bearing floor slab = 0.5 points. 
 Gas Resistant Membrane (installed as per BS8485 

requirements (Table 7)) = 2 points.  
 Minimum penetration of ground slab by services. 
 All joints and penetrations to be sealed. 

Membrane installation and foundation 
drawings are presented in Appendix B. 
 
Membrane to be used is a Protech 
Super which is a foil back carbon 
dioxide and methane resistant 
membrane (see Appendix C for details). 
 
Photographic evidence of membrane 
installation. 
 
Validation of gas protection measures 
should be in line with CIRIA 7353 

4 Installation of Barrier Pipe (if required) Details of consultation with UU. 
 
Evidence of the installation of protective 
pipework if deemed necessary e.g. 
delivery notes of pipe material and / or 
photographs of the installed pipe. 

Table 2-1: Further work, remediation and validation requirements 
Note: PL = Pollutant Linkage  

                                                 
1 CIRIA (2007). “Assessing Risks Posed by Hazardous Ground Gases to Buildings.” CIRIA C665 
2 BSI (2015). “Code of Practice for the Design of Protective Measures for Methane and Carbon Dioxide Ground Gases for new 
buildings.” BS8485:2015. 
3 CIRIA (2014). “Good Practice on the Testing and Verification of Protection Systems for Building Against Hazardous Ground Gas”. 
CIRIA C735. 
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3 SITE WIDE CONSIDERATIONS 

3.1 Construction Management Plan and Health and Safety 

A Construction Management Plan and Method Statement should be produced which 
details appropriate Health and Safety measures to be employed during the site works.   
 
Risks to site workers and adjacent receptors from contamination present in the site soils 
can be easily mitigated by good environmental management of the site during site works. 
Standard health and safety precautions (as per HSE guidance4) should be adopted by all 
workers involved with site enabling and construction works.   

3.2 Materials Management 

An appropriate permit will be required to allow processing of recycled aggregate and the 
deployment notification should be presented to the Local Authority prior to 
commencement. 
 
Re-use of material should be compliant with appropriate legislation.  A U1 Standard Rule 
Permit (U1 exemption) can be registered and allow up to 5,000 tonnes (approximately 
3,000m cube) of non-hazardous material within construction and up to 50,000 tonnes 
(approximately 25,000m cube) of bitumous and road sub-base in the construction of 
roads. 
 
A T5 Standard Rule Permit (T5 exemption) allows the screening and recovery of 5,000 
tonnes (approximately 3,000m cube) of material, such as concrete or brick for re-use in 
construction. 
 
Sampling of all re-used / imported material should ensure material is ‘suitable for use’ and 
should not be classified as waste (see Table 5-1). 

3.3 Stockpile Management 

Stockpiled material should be suitably managed.  The source of each stockpile should be 
recorded and appropriate validation testing for the proposed re-use or potential offsite 
disposal should be undertaken as required.  Depending on the nature of the material the 
potential for dust generation or release of asbestos fibres will be mitigated by dampening 
down and covering as required.   
 
Material should be segregated by type and source.  For example, construction / demolition 
arisings, site won topsoil and site won subsoil. 
 
A quarantine area for suspect contaminated soils should be established on site.  This 
should comprise a Visqueen (or similar) lined area with a small bund to prevent run off and 
to minimise the risk of contaminating other areas of the site.  The material should also be 
covered to minimise the generation of vapours, fibres, dust and possible nuisance to 
adjacent receptors, and to prevent rainwater ingress which may mobilise soluble 
contaminants. 

  

                                                 
4 HSE (1991). “Protection of Workers and the General Public During Development of Contaminated Land” London HMSO. 
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3.4 Watching Brief / Unexpected or Gross Contamination 

A watching brief will be maintained for evidence of contamination during the remediation 
earthworks and development works.  
 
If evidence of contamination is identified then works in the area will stop pending further 
sampling and assessment and the Local Authority will be informed. 
 
Delineation works will be undertaken and this may include collection of appropriate 
samples for laboratory analysis to further characterise the material and allow a risk 
assessment to be undertaken or removal of the impacted material to quarantine. 
 
If obvious gross contamination is encountered then impacted soils will be carefully 
excavated and quarantined (See Section 3.3) pending further testing and assessment.   
 
Soil samples will be taken and analysed for a suite of contaminants, including inter alia 
Soil Organic Matter, VOCs, SVOCs, BTEX, TPHCWG and asbestos.  
 
Soil samples should represent the impacted area and, in order to determine that 
significantly impacted soils have been removed samples, will be collected from the base 
and sides of the excavation.   
 
After analysis, quarantined material may be removed offsite to a licensed treatment facility 
or an assessment made of its potential for treatment and / or retention on site.   

3.5 Disposal 

If any made ground or natural material is required to be removed from site this should be 
undertaken under an appropriate duty of care and the results of chemical analysis should 
be provided to a licensed landfill for confirmation of waste classification. 
 
Waste records such as disposal tickets and waste carrier licences should be provided in 
the Site Completion Report. 
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4 PRE-CONSTRUCTION PHASE REMEDIATION WORKS 

4.1 Introduction 

An outline of the proposed pre-construction remediation earthworks is given in Table 2-1.  
Soil will be re-used in line with appropriate U1 and T5 waste exemptions as described in 
Section 3.2. 
 
The recommended remedial works and validation works are outlined in the following 
Sections. 

4.2 Processing of In-Ground Structures, Hardstanding and Oversize 

In-ground structures such as relic foundations, relic slabs and hardstanding will be 
grubbed up and, along with oversize material from the made ground, subjected to 
segregation, stockpiling and processing for reuse on site below roadways, path and 
driveways and around the building footprint as a construction or pile mat. 
 
The material generated will comprise an engineered capping material (nominally 6F2 
specification).  It should be noted the geotechnical remediation and validation works are 
outwith the scope of this Remediation Strategy.   
 
These works will have suitable control measures to prevent the release of dust. 

4.3 Segregation & Stockpiling of Made Ground for Validation / Reuse  

Potentially suitable site won material will be stockpiled separately for potential reuse as 
subsoil and 6F2.  Suitably processed material will be stockpiled for potential reuse. 
 
In order to assess the suitability of such materials each stockpile / type of material will be 
subjected to validation sampling and testing.  The sampling suites, requirements and 
frequencies are summarised in Table 5-1.  Validation criteria for subsoil and recycled 
material, with justification for their use, are outlined in Section 5.2.  
 
The destination of each stockpile / source of material will be denoted and reported. 
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5 ON-CONSTRUCTION PHASE REMEDIATION WORKS 

5.1 Introduction 

The scope of the on-construction remedial works will comprise the following: 
 

 The watching brief for contamination during earthworks excavations with details of 
any unexpected contamination and the further assessment and mitigation steps 
undertaken. 

 Validation of gas protection measures. 
 United Utilities risk assessment for potable water pipes and installation of barrier 

pipes, as required.   
 Details of material reuse on site and information on any offsite disposal.  
 Validation testing of site won and imported material earmarked for use as topsoil, 

subsoil or recycled stone. 
 
LKC recommend that the proposed works are prior approved by the regulators (and United 
Utilities, as required) prior to the commencement of construction works. 
 
Once this strategy is approved, a Remediation Statement will be provided to the site 
manager which summarises the required remedial works and trigger points for inspections 
and validation works.  

5.2 Gas Membrane Validation 

Validation of gas protection measures should be in line with CIRIA 7355 for a low gas risk 
(CS2) and intermediate complexity and low volume.  Independent inspection without the 
need for integrity testing is considered suitable. 
 
Photographic evidence of suitably installed and lapped membrane, as well as particular 
care around services will be observed. 
 
Due to the size of the structure validation will be undertaken in stages.  Once each section 
of the installation has been validated the slab will be poured. 

5.3 Validation of Subsoil, Topsoil and Physical Aggregate Materials 

Chemical validation of all site won and any imported soils to be used on site in landscaped 
areas and site won recycled material to be used for infrastructure should be undertaken. 
Imported soils should be accompanied by a certificate of analysis and source details as an 
initial screen.   

 
A summary of the required site won / imported material sampling requirements are 
presented in Table 5-1.  
 
Ideally, the material should be sampled at source to prevent double handling if soil fails, 
with confirmatory sampling undertaken on importation to site.  However, where this is not 
possible then material imported should be segregated based on source and soil type with 
validation samples taken prior to placement in soft landscaped areas to ensure suitability 
for use. 
 
 
 
 

                                                 
5 CIRIA (2014). “Good Practice on the Testing and Verification of Protection Systems for Building Against Hazardous Ground Gas”. 
CIRIA C735. 
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Material 
Type 

Source 
Suite of 
Analysis 

Sampling Rate 

Topsoil 
Greenfield Suite A 1 sample per 50m3 

(minimum of 3 samples per 
source) Brownfield / Unknown / Site Won Suite B 

Subsoil 

Brownfield / Unknown / Site Won Suite B 1 sample per 250m3 
(minimum of 3 samples per 
source) 

Site won natural sand / gravel / 
clay 

Suite A 

First Generation i.e. quarried sand 
(subsoil) or stone (break layer) 

No testing is required. 
Certification of material provenance is required. Physical Stone 

Break Layer 
and Piling / 
Building Mat 

Recycled Stone (6F2 / Site Won) Suite B 
1 sample per 500m3 
(minimum of 3 samples per 
source) 

Table 5-1: Recommended validation sampling requirements for environmental capping layer soils. 
Notes:  
Suite A - Heavy metals, pH, water soluble sulphate, speciated PAH, soil organic matter and asbestos screen. 
Suite B - Heavy metals, pH, water soluble sulphate, speciated PAH, phenol, total and free cyanide, soil 
organic matter, asbestos screen, banded petroleum hydrocarbons (TPH CWG), BTEX, MTBE. 
 
Remedial targets will be based upon the following hierarchy: 
 

 Category 4 Screening Levels (C4SLs). 
 LQM Suitable 4 Use Levels (S4ULs). 

 
New C4SLs have recently been published6,7.  The recent change to the contaminated land 
guidance has changed the evaluation of risk from ‘minimal’ (referred to as Health Criteria 
values (HCVs))8 used to generate Soil Guideline Values (SGVs) to ‘low’ (referred to as 
Lowest Level of Toxicological Concern (LLTCs)).  The policy companion document and 
supporting letter by Defra, dated 3rd September 2014, states that C4SLs ‘could be used 
under the planning regime, as well as within Part 2A’.  Based on these comments LKC 
considers the justifications and assumptions used to generate ‘low’ risk are suitable for the 
planning regime. 
 
Where no C4SLs have been generated LKC will use the LQM S4ULs 9 .  Similar 
assumptions and land uses to C4SLs have been used.  However, toxicological information 
has been based on ‘minimal risk’ as per previous guidelines and assumptions10,11,12,13. 
 
LKC consider the main risk drivers for PAHs are benzo(a)pyrene (B(a)P) and naphthalene.  
This is due to B(a)P possibly being a carcinogen and most toxic of the PAHs14,15 and 
naphthalene the most volatile and soluble 16 .  The new C4SLs indicate B(a)P as a 
surrogate marker for carcinogenic PAHs, if it falls within appropriate limits, since the risk 

                                                 
6 Defra (2014). “SP1010: Development of Category 4 Screening Levels and Assessment of Land Affected by Contamination – Policy 
Companion Document.” 
7 CL:AIRE (2013). “SP1010: Development of Category 4 Screening Levels and Assessment of Land Affected by Contamination – Final 
project Report.” 
8 EA (2008). “Human Health Toxicological Assessment of Contaminants in Soils.”  Science Report – SC050021/SR2. 
9 LQM (2014). “The LQM/CIEH S4ULs for Human Health Risk Assessment.”  
10 EA (2008). “Updated Technical Background to the CLEA Model.” Science Report – SC050021/SR3. 
11 EA (2008). “Human Health Toxicological Assessment of Contaminants in Soils.”  Science Report – SC050021/SR2. 
12 EA (2008). “A Review of Body Weight and Height Data used within the Contaminated Land Exposure Assessment Model (CLEA).” 
Project SC050021/Technical Review 1. 
13  EA (2009). “Compilation of Data for Priority Organic Pollutants for Derivation of Soil Guideline Values.” Science report 
SC050021/SR7. 
14 EA (2002). “Contaminants in Soils: Collation of Toxicological Data and Intake Values for Humans. Benzo[a]pyrene.” R&D Publication 
TOX2. 
15 USEPA (1984). “Health Effects Assessment of Polycyclic Aromatic Hydrocarbons (PAHs). EPA 540/1-86-013.” 
16 EA (2003). “Review of the Fate and Transport of Selected Contaminants in the Soil Environment.” Draft technical report P5-  
079/TR1. 
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from other non-carcinogenic PAHs are considered negligible17.  For B(a)P to be used as a 
surrogate marker it should follow the profile described by the HPA (2008)18 and CL:AIRE 
(2013).  Naphthalene will be treated separately using the LQM S4ULs. 
 
The proposed development comprises a commercial end use with areas of soft 
landscaping.  Therefore, the assessment criteria for ‘Commercial’ will be used for any soil 
or recycled stone to be used in soft landscaping areas, roads and building footprint. 
 
All criteria have been generated using the CLEA V1.06 model19 based on 1%, 2.5% and 
6% Soil Organic matter (SOM).  Where appropriate, results will be compared to the 
nearest appropriate SOM. 
 
A summary of the generic assessment criteria is provided in Appendix A.   
 
Any soil with visual or olfactory evidence of hydrocarbons or asbestos containing material 
should be rejected. 
In addition, it should be ensured that the matrix of the topsoil is suitable as a growing 
medium and no undesirable material is present (in line with BS388220).  This should be 
the responsibility of your designated soil supplier. 
 
Validation testing certificates shall be collated and included in the Validation Completion 
Report. 

5.4 Potable Water Supply Pipes 

A UU risk assessment should be completed once the remediation earthworks have been 
completed and once the pipe routes and depths are known.  Sub Surface North West Ltd 
considered that it is likely that barrier pipe is required. 
 
In the event that barrier pipe is required then the risk assessment should be approved by 
UU prior to any installation works.   
 
Pipework should be installed in trenches back filled with first generation materials. 
 
For the purposes of the Validation Completion Report, a works notice, delivery notes 
indicating the source of the first generation backfill material and photographic evidence of 
this material in the trenches should be collated along with photographs illustrating the 
installation of barrier pipe.   

5.5 Validation Completion Report 

A validation completion report detailing the pre-construction and on-construction phase 
remediation works will be produced which will include: 
 

 Watching brief for contamination during development works and any unexpected 
contamination and the further assessment and mitigation steps undertaken. 

 Photographic evidence of appropriate gas protection measures. 
 Installation of the correct water pipe specification and confirmation of the use of first 

generation trench backfill.  As a minimum proof of connection by UU indicates UU 
are satisfied with the installed potable pipework. 

                                                 
17 CL:AIRE (2013). “SP1010: Development of Category 4 Screening Levels and Assessment of Land Affected by Contamination – 
Final project Report.” 
18 HPA (2010). “HPA Contaminated Land Information Sheet: Risk Assessment Approaches for Polycyclic Aromatic Hydrocarbons 
(PAHs).”  Version 3. 
19 EA (2008). “CLEA Software (Version 1.05) Handbook.” Science Report – SC050021/SR4. 
20 BS (2015). “Specifications for Topsoil and Requirements for use.”  BS3882:2015. 



Cruden Construction  Ltd  Wolverton Street, Manchester 

LK Consult Ltd  March 2017 
Ref: LKC 17 1058-01 (R3) 11  

 Validation testing of imported or site won subsoil, topsoil and recycled stone 
materials, as required. 

 Waste transfer notes for any disposal. 
 
The aim of the on-construction validation report will be to demonstrate to the Local 
Authority that the site has been suitably remediated to the extent that the site is suitable 
for its proposed commercial end use and, in accordance with the National Planning Policy 
Framework (NPPF)21: 
 

 The site is suitable for its new use taking account of ground conditions and land 
instability, including from 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.  

 
 

                                                 
21 DCL (2012). “National Planning Policy Framework.” Department of Communities and Local Government. March 2012. 
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Summary Table for the Generic Assessment Criteria for Human Health Risk 
Assessment Land Quality Management (LQM) S4ULs. 

 
All GAC are based on sandy 
loam soils with a pH 7. 

 LQM Generic Assessment Criteria (mg/kg) Dry weight soil 

Contaminant SOM Res +  Res - Allot. Comm. POSresi POSpark 

M
et

al
s 

Inorganic Arsenic 6% 37 40 43 640 79 170 
Beryllium 6% 1.7 1.7 35 12 2.2 63 

Boron 6% 290 11,000 45 240,000 21,000 46,000 
Cadmium 6% 11 85 1.9 190 120 532 

Chromium (III) 6% 910 910 18,000 8,600 1,500 33,000 
Chromium (VI) 6% 6.0 6.0 1.8 33 7.7 220 

Copper 6% 2,400 7,100 520 68,000 12,000 44,000 
Elemental Mercury 6% 1.2 1.2 21 58 (25.8) vap 16 30 (25.8) vap 
Inorganic Mercury 6% 40 56 19 1,100 120 240 

Methylmercury 6% 11 15 6.0 320 40 68 
Nickel 6% 180 180 230 980 230 3,400 

Selenium 6% 250 430 88 12,000 1,100 1,800 
Vanadium 6% 410 1,200 91 9,000 2,000 5,000 

Zinc 6% 3,700 40,000 620 730,000 81,000 170,000 

B
T
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X

 C
o

m
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o
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Benzene 
1% 0.087 0.38 0.017 27 72 90 

2.5% 0.17 0.70 0.034 47 72 100 
6% 0.37 1.4 0.075 90 73 110 

Toluene 
1% 130 880 (869) vap 22 56,000 (869) vap 56,000 87,000 (869) vap 

2.5% 290 1,900 51 110,000 (1,920) vap 56,000 95,000 (1,920) vap 
6% 660 3,900 120 180,000 (4,360) vap 56,000 100,000 (4,360) vap 

Ethylbenzene 
1% 47 83 16 5,700 (518) vap 24,000 17,000 (518) vap 

2.5% 110 190 39 13,000 (1,220) vap 24,000 22,000 (1,220) vap 
6% 260 440 91 27,000 (2,840) vap 25,000 27,000 (2,840) vap 

-xylene 
1% 60 88 28 6,600 (478) sol 41,000 17,000 (478) sol 

2.5% 140 210 67 15,000 (1,120) sol 42,000 24,000 (1,120) sol 
6% 330 480 160 33,000 (2,620) sol 43,000 33,000 (2,620) sol 

m-xylene 
1% 59 82 31 6,200 (625) vap 41,000 17,000 (625) vap 

2.5% 140 190 74 14,000 (1,470) vap 42,000 24,000 (1,470) vap 
6% 320 450 170 31,000 (3,460) vap 43,000 32,000 (3,460) vap 

-xylene 
1% 56 79 29 5,900 (576) sol 41,000 17,000 (576) sol 

2.5% 130 180 69 14,000 (1,350) sol 42,000 23,000 (1,350) sol 
6% 310 430 160 30,000 (3,170) sol 43,000 31,000 (3,170) sol 

NOTES 
Sol / vap = solubility / vapour limit (potentially use if free product identified, although highly conservative). 
f = oral, dermal and inhalation exposures compared to oral HCV. 



 
All GAC are based on sandy 
loam soils with a pH 7. 

 LQM Generic Assessment Criteria (mg/kg) Dry weight soil 

Contaminant SOM Res +  Res - Allot. Comm. POSresi POSpark 

P
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Acenaphthene 
1% 210 3,000 (57.1) sol 34 84,000 (57.0) sol 15,000 29,000 

2.5% 510 4,700 (141) sol 85 97,000 (141) sol 15,000 30,000 
6% 1,100 6,000 (336) sol 200 100,000 15,000 30,000 

Acenaphthylene 
1% 170 2,900 (86.1) sol 28 83,000 (86.1) sol 15,000 29,000 

2.5% 420 4,600 (212) sol 69 97,000 (212) sol 15,000 30,000 
6% 920 6,000 (506) sol 160 100,000 15,000 30,000 

Anthracene 
1% 2,400 31,000 (1.17) vap 380 520,000 74,000 150,000 

2.5% 5,400 35,000 950 540,000 74,000 150,000 
6% 11,000 37,000 2,200 540,000 74,000 150,000 

Benz(a)anthracene 
1% 7.2 11 2.9 170 29 49 

2.5% 11 14 6.5 170 29 56 
6% 13 15 13 180 29 62 

Benzo(a)pyrene (only) 
1% 2.2 3.2 0.97 35 5.7 11 

2.5% 2.7 3.2 2.0 35 5.7 12 
6% 3.0 3.2 3.5 36 5.7 13 

Benzo(b)fluoranthene 
1% 2.6 3.9 0.99 44 7.1 13 

2.5% 3.3 4.0 2.1 44 7.2 15 
6% 3.7 4.0 3.9 45 7.2 16 

Benzo(ghi)perylene 
1% 320 360 290 3,900 640 1,400 

2.5% 340 360 470 4,000 640 1,500 
6% 350 360 640 4,000 640 1,600 

Benzo(k)fluoranthene 
1% 77 110 37 1,200 190 370 

2.5% 93 110 75 1,200 190 410 
6% 100 110 130 1,200 190 440 

Chrysene 
1% 15 30 4.1 350 57 93 

2.5% 22 31 9.4 350 57 110 
6% 27 32 19 350 57 120 

Dibenzo(ah)anthracene 
1% 0.24 0.31 0.14 3.5 0.57 1.1 

2.5% 0.28 0.32 0.27 3.6 0.58 1.3 
6% 0.3 0.32 0.43 3.6 0.58 1.4 

Fluoranthene 
1% 280 1,500 52 23,000 3,100 6,300 

2.5% 560 1,600 130 23,000 3,100 6,300 
6% 890 1,600 290 23,000 3,100 6,400 

Fluorene 
1% 170 2,800 (36.0) sol 27 63,000 (30.9) sol 9,900 20,000 

2.5% 400 3,800 (76.5) sol 67 68,000 9,900 20,000 
6% 860 4,500 (183) sol 160 71,000 9,900 20,000 

Indeno(123-cd)pyrene 
1% 27 45 9.5 500 82 150 

2.5% 36 46 21 510 82 170 
6% 41 46 39 510 82 180 

Naphthalene 
1% 2.3 f 2.3 f 4.1 f 190 f (76.4) sol 4,900 f 1,200 f (76.4) sol 

2.5% 5.6 f 5.6 f 10 f 460 f (183) sol 4,900 f 1,900 f (183) sol 
6% 13 f 13 f 24 f 1,100 f (432) sol 4,900 f 3,000 

Phenanthrene 
1% 95 1,300 (36.0) sol 15 22,000 3,100 6,200 

2.5% 220 1,500 38 22,000 3,100 6,200 
6% 440 1,500 90 22,000 3,100 6,300 

Pyrene 
1% 620 3,700 110 54,000 7,400 15,000 

2.5% 1,200 3,800 270 54,000 7,400 15,000 
6% 2,000 3,800 620 54,000 7,400 15,000 

Coal Tar  
(B(a)P as surrogate 

marker) 

1% 0.79 1.2 0.32 15 2.2 4.4 
2.5% 0.98 1.2 0.67 15 2.2 4.7 
6% 1.1 1.2 1.2 15 2.2 4.8 

NOTES 
Sol / vap = solubility / vapour limit (potentially use if free product identified, although highly conservative). 
f = naphthalene is based on comparison of inhalation exposure with TDIinhal for localised effect. 

 



 
 

All GAC are based 
on sandy loam soils 
with a pH 7. 

LQM Generic Assessment Criteria (mg/kg) Dry weight soil 

Contaminant SOM Res + Res - Allot. Comm. POSresi POSpark 

 

Aliphatic        
EC 5-6 1% 42 42 730 3,200 (304) sol 570,000(304)sol 95,000 (304) sol 
EC>6-8 1% 100 100 2,300 7,800 (144) sol 600,000 150,000 (144) sol 
EC>8-10 1% 27 27 320 2,000 (78) sol 13,000 14,000 (78) vap 
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EC>10-12 1% 130 (48) vap 130 (48) vap 2,200 9,700 (48) sol 13,000 21,000 (48) vap 
EC>12-16 1% 1,100 (24) sol 1,100 (24) sol 11,000 59,000 (24) sol 13,000 25,000 (24) sol 
EC>16-35 1% 65,000 (8.48) f,sol 65,000 (8.48) f,sol 260,000 f 160,000 f 250,000 f 450,000 f 
EC>35-44 1% 65,000 (8.48) f,sol 65,000 (8.48) f,sol 260,000 f 160,000 f 250,000 f 450,000 f 
Aliphatic        
EC 5-6 2.5% 78 78 1,700 5,900 (558) sol 590,000 130,000 (558) sol 
EC>6-8 2.5% 230 230 5,600 17,000 (322) sol 610,000 220,000 (322) sol 
EC>8-10 2.5% 65 65 770 4,800 (190) vap 13,000 18,000 (190) vap 
EC>10-12 2.5% 330 (118) vap 330 (118) vap 4,400 23,000 (118) vap 13,000 23,000 (118) vap 
EC>12-16 2.5% 2,400 (59) sol 2,400 (59) sol 13,000 82,000 (59) sol 13,000 25,000 (59) sol 
EC>16-35 2.5% 92,000 (21) f,sol 92,000 (21) f,sol 270,000 f 1,700,000 f 250,000 f 480,000 f 
EC>35-44 2.5% 92,000 (21) f,sol 92,000 (21) f,sol 270,000 f 1,700,000 f 250,000 f 480,000 f 
Aliphatic        
EC 5-6 6% 160 160 3,900 12,000 (1,150) sol 600,000 180,000 (1,150) sol 
EC>6-8 6% 530 530 13,000 40,000 (736) sol 620,000 320,000 (736) sol 
EC>8-10 6% 150 150 1,700 11,000 (451) vap 13,000 21,000 (451) vap 
EC>10-12 6% 760 (283) vap 760 (283) vap 7,300 47,000 (283) vap 13,000 24,000 (283) vap 
EC>12-16 6% 4,300 (142) sol 4,400 (142) sol 13,000 90,000 (142) sol 13,000 26,000 (142) sol 
EC>16-35 6% 110,000f 110,000f 270,000 f 1,800,000f 250,000 f 490,000 f 
EC>35-44 6% 110,000f 110,000f 270,000 f 1,800,000f 250,000 f 490,000 f 
        
Aromatic        
EC5-7(benzene 
as non-threshold) 

1% 70 370 13 26,000 (1,220) sol 56,000 76,000 (1,220) sol 

EC>7-8(toluene) 1% 130 860 22 56,000 (869) vap 56,000 87,000 (869) vap 
EC>8-10 1% 34 47 8.6 3,500 (613) vap 5,000 7,200 (613) vap 
EC>10-12 1% 74 250 13 16,000 (364) sol 5,000 9,200 (364) sol 
EC>12-16 1% 140 1,800 23 36,000 (169 )sol 5,100 10,000  
EC>16-21 1% 260 f 1,900 f 46 f 28,000 f 3,800 f 7,600 f 
EC>21-35 1% 1,100 f 1,900 f 370 f 28,000 f 3,800 f 7,800 f 
EC>35-44 1% 1,100 f 1,900 f 370f 28,000 f 3,800 f 7,800 f 
Aromatic        
EC5-7(benzene 
as non-threshold) 

2.5% 140 690 27 46,000 (2,260) sol 56,000 84,000 (2,260) sol 

EC>7-8(toluene) 2.5% 290 1,800 51 110,000 (1,920) sol 56,000 95,000 (1,920) sol 
EC>8-10 2.5% 83 110 21 8,100 (1,500) vap 5,000 8,500 (1,500) vap 
EC>10-12 2.5% 180 590 31 28,000 (899) sol 5,000 9,700 (899) sol 
EC>12-16 2.5% 330 2,300 (419) sol 57 37,000 5,100 10,000  
EC>16-21 2.5% 540 f 1,900 f 110 f 28,000 f 3,800 f 7,700 f 
EC>21-35 2.5% 1,500 f 1,900 f 820 f 28,000 f 3,800 f 7,800 f 
EC>35-44 2.5% 1,500 f 1,900 f 820 f 28,000 f 3,800 f 7,800 f 
Aromatic        
EC5-7(benzene 
as non-threshold) 

6% 300 1,400 57 86,000 (4,710) sol 56,000 92,000 (4,710) sol 

EC>7-8(toluene) 6% 660 3,900 120 
180,000 (4,360) 

vap 
56,000 100,000 (4,360) vap 

EC>8-10 6% 190 270 51 17,000 (3,580) vap 5,000 9,300 (3,580) vap 
EC>10-12 6% 380 1,200 4 34,000 (2,150) sol 5,000 10,000 
EC>12-16 6% 660 2,500 130 38,000 5,100 10,000  
EC>16-21 6% 930f 1,900 f 260 f 28,000 f 3,800 f 7,800 f 
EC>21-35 6% 1,700 f 1,900 f 1,600 f 28,000 f 3,800 f 7,900 f 
EC>35-44 6% 1,700 f 1,900 f 1,600 f 28,000 f 3,800 f 7,900 f 

Aliphatic 
+Aromatic 
>EC44 

1% 1,600 f 1,900 f 1,200 f 28,000 f 3,800 f 7,800 f 
2.5% 1,800 f 1,900 f 2,100 f 28,000 f 3,800 f 7,800 f 
6% 1,900 f 1,900 f 3,000 f 28,000 f 3,800 f 7,900 f 

NOTES 
Sol / vap = solubility / vapour limit (potentially use if free product identified, although highly conservative). 
f = oral, dermal and inhalation exposures compared to oral HCV. 



 
All GAC are based on sandy loam 
soils with a pH 7. 

 LQM Generic Assessment Criteria (mg/kg) Dry weight soil 

Contaminant SOM Res +  Res - Allot. Comm. POSresi POSpark 
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1,2 Dichloroethane 
(DCA) 

1% 7.1E-03 9.2E-03 4.6E-03 0.67 29 21 
2.5% 1.1E-02 1.3E-02 8.3E-03 0.97 29 24 
6% 1.9E-02 2.3E-02 1.6E-02 1.7 29 28 

1,1,1 Trichloroethane 
(TCA) 

1% 8.8 9.0 48 660 140,000 57,000 (1,425) vap 
2.5% 18 18 110 1,300 140,000 76,000 (2,915) vap 
6% 39 40 240 3,000 140,000 100,000 (6,392) vap 

1,1,2,2-Tetrachloroethanes 
(PCA) 

1% 1.6 3.9 0.41 270 1,400 1,800 
2.5% 3.4 8.0 0.89 550 1,400 2,100 
6% 7.5 17 2.0 1,100 1,400 2,300 

1,1,1,2-Tetrachloroethanes 
(PCA) 

1% 1.2 1.5 0.79 110 1,400 1,500 
2.5% 2.8 3.5 1.9 250 1,400 1,800 
6% 6.4 8.2 4.4 560 1,400 2,100 

Tetrachloroethene (PCE) 
1% 0.18 0.18 0.65 19 1,400 810 (424) sol 

2.5% 0.39 0.40 1.5 42 1,400 1,100 (951) sol 
6% 0.90 0.92 3.6 95 1,400 1,500 

Tetrachloromethane (carbon 
tetrachloride) 

1% 2.6E-02 2.6E-02 0.45 2.9 890 190 
2.5% 5.6E-02 5.6E-02 1.0 6.3 920 270 
6% 0.13 0.13 2.4 14 950 400 

Trichloroethene (TCE) 
1% 1.6E-02 1.7E-02 4.1E-02 1.2 120 70 

2.5% 3.4E-02 3.6E-02 9.1E-02 2.6 120 91 
6% 7.5E-02 8.0E-02 0.21 5.7 120 120 

Trichloromethane (chloroform) 
1% 0.91 1.2 0.42 99 2,500 2,600 

2.5% 1.7 2.1 0.83 170 2,500 2,800 
6% 3.4 4.2 1.7 350 2,500 3,100 

Chloroethene (vinyl chloride) 
1% 6.4E-04 7.7E-04 5.5E-04 5.9E-02 3.5 4.8 

2.5% 8.7E-04 1.0E-03 1.0E-03 7.7E-02 3.5 5.0 
6% 1.4E-03 1.5E-03 1.8E-03 0.12 3.5 5.4 

2,4,6-Trinitritoluene (TNT) 
1% 1.6 65 0.24 1,000 130 260 

2.5% 3.7 66 0.58 1,000 130 270 
6% 8.1 66 1.4 1,000 130 270 

RDX 
1% 120 13,000 17 210,000 26,000 49,000 (18.7) sol 

2.5% 250 13,000 38 210,000 26,000 51,000 
6% 540 13,000 85 210,000 27,000 53,000 

HMX 
1% 5.7 6,700 0.86 110,000 13,000 23,000 (0.35) vap 

2.5% 13 6,700 1.9 110,000 13,000 23,000 (0.39) vap 
6% 26 6,700 3.9 110,000 13,000 24,000 (0.48) vap 

P
es
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ci

d
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s
 

Aldrin 
1% 5.7 7.3 3.2 170 18 30 

2.5% 6.6 7.4 6.1 170 18 31 
6% 7.1 7.5 9.8 170 18 31 

Dieldrin 
1% 0.97 7.0 0.17 170 18 30 

2.5% 2.0 7.3 0.41 170 18 30 
6% 3.5 7.4 0.96 170 18 31 

Atrazine 
1% 3.3 610 0.5 9,300 1,200 2,300 

2.5% 7.8 620 1.2 9,400 1,200 2,400 
6% 17.4 620 2.7 9,400 1,200 2,400 

Dichlorvos 
1% 3.2E-02 6.4 4.9E-03 140 16 26 

2.5% 6.6E-02 6.5 1.0E-02 140 16 26 
6% 0.14 6.6 2.2E-02 140 16 27 

Endosulfanns (2 isomers) 
1% 7.4 160 (3.0E-03) vap 1.2 5,600 (3.0E-03) vap 1,200 2,300 

2.5% 18 280 (7.0E-03) vap 2.9 7,400 (7.0E-03) vap 1,200 2,400 
6% 41 410 (1.6E-02) vap 6.8 8,400 (1.6E-02) vap 1,200 2,500 

Hexachlorocyclohexane (3 
isomers), inc Lindane 

1% 8.5E-02 3.7 1.3E-02 65 8.1 15 
2.5% 0.2 3.8 3.2E-02 65 8.1 15 
6% 0.46 3.8 7.7E-02 65 8.1 16 

NOTES 
Sol / vap = solubility / vapour limit (potentially use if free product identified, although highly conservative). 

 
 
 
 



 
All GAC are based on 
sandy loam soils with a pH 
7. 

 LQM Generic Assessment Criteria (mg/kg) Dry weight soil 

Contaminant SOM Res +  Res - Allot. Comm. POSresi POSpark 
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Chlorobenzene 
1% 0.46 0.46 5.9 56 11,000 1,300 (675) sol 

2.5% 1.0 1.0 14 130 13,000 2,000 (1,520) sol 
6% 2.4 2.4 32 290 14,000 2,900 

Dichlorobenzenes  
(3 isomers) 

1% 23 24 94 2,000 (571) sol 90,000 24,000 (571) sol 
2.5% 55 57 230 4,800 (1,370) sol 95,000 36,000 (1,370) sol 
6% 130 130 540 11,000 (3,240) sol 98,000 51,000 (3,270) sol 

Trichlorobenzenes  
(3 isomers) 

1% 2.6 2.6 55 220 15,000 1,700 (318) vap 
2.5% 6.4 6.4 140 530 17,000 2,600 (786) vap 
6% 15 15 320 1,300 19,000 4,000 (1,880) vap 

Tetrachlorobenzenes 
(3 isomers) 

1% 0.66 0.75 0.38 49 (39.4) vap 78 110 (39) vap 
2.5% 1.6 1.9 0.90 120 (98.1) vap 79 120 
6% 3.7 4.3 2.2 240 (235) vap 79 130 

Pentachlorobenzene 
1% 5.8 19 1.2 640 (43.0) sol 100 190 

2.5% 12 30 3.1 770 (107) sol 100 190 
6% 22 38 7.0 830 100 190 

Hexachlorobenzene 
1% 1.8 (0.20) vap 4.1 (0.20) vap 0.47 110 (0.20) vap 16 30 

2.5% 3.3 (0.50) vap 5.7 (0.50) vap 1.1 120 16 30 
6% 4.9 6.7 (1.2) vap 2.5 120 16 30 

C
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Chlorophenols  
(4 congeners) 

1% 0.87 g 94 0.13 g 3,500 620 1,100 
2.5% 2.0 150 0.30 4,000 620 1,100 
6% 4.5 210 0.70 4,300 620 1,100 

Pentachlorophenol 

1% 0.22 27 (16.4) vap 3.0E-02 400 60 110 
2.5% 0.52 29 8.0E-02 400 60 120 

6% 1.2 31 0.19 400 60 120 

O
th

e
rs

 

Carbon Disulphide 
1% 0.14 0.14 4.8 11 11,000 1,300 

2.5% 0.29 0.29 10 22 11,000 1,900 
6% 0.62 0.62 23 47 11,000 2,700 

Hexachlorobutadiene 
1% 0.29 0.32 0.25 31 25 48 

2.5% 0.7 0.78 0.61 66 25 50 
6% 1.6 1.8 1.4 120 25 51 

Phenol 
1% 280 750 66 760 dir (31,000) 760 dir (11,000) 760 dir (8,600) 

2.5% 550 1,300 140 1,500 dir (35,000) 1,500 dir (11,000) 1,500 dir (9,700) 
6% 1,100 2,300 280 3,200 dir (37,000) 3,200 dir (11,000) 3,200 dir (11,000) 

NOTES 
Sol / vap = solubility / vapour limit (potentially use if free product identified, although highly conservative). 
dir = S4uls based on threshold protective of direct skin contact with phenol (brackets long term exposure for illustration purposes). 
g = derived based on 2,3,4,6-tetrachlorophenol. 
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