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Executive Summary of Site Conditions, Page 1 of 3 
 

Developer and Funded Cairn Hotel Group 
Current Site Status The site is split into two distinct areas as follows;  

Main Site - Little Lever Street  
The main site currently consists of vacant, stripped ground, following 
demolition of the existing building, basement retaining walls and a 
site level that is generally flat and approximately 2.5m below 
surrounding ground levels. 

Gardens Hotel - Basement 
A secondary site is located in the basement of the Gardens Hotel  

Development Proposals The proposed development is to comprise a seven storey building for 
use as a hotel, with a link bridge at level three connecting the 
development to the rear of the Gardens Hotel.  

Site 
Conditions 

Location  The main site is located, at National Grid Reference 384540, 398320, 
is located at 2 Little Lever Street, Manchester. 

A secondary site is located in the basement of the Gardens Hotel, 
which is accessed via a fire exit off of Back Piccadilly. The site is 
bound by Back Piccadilly, Little Lever Street and Cavell Street to the 
south-west, north-west and north-east of the site, respectively. The 
south-east boundary comprises an adjoining multi storey building. 
Buildings overlooking the site comprise both commercial and 
residential usage. 

Site 
History 

Onsite From 1892 to 1933 two buildings that were demolished in the early 
2000’s. Anecdotal account of former mill building on site.  

Site 
History 

Offsite Adjacent land has been used for residential, commercial and 
industrial purposes.  
 

Geology During the site investigation the following soil profiles were identified; 
Main Site - Little Lever Street - External Investigation 
 Made Ground as a mix of cohesive and granular fill to 

approximately 0.6m bgl.  
 Firm becoming stiff Clay to 9.4m bgl 
 Dense Sand proven to 11.8mbgl 
Gardens Hotel - Basement - Internal Investigation 
 Concrete to between  to 0.1m bgl 
 Made ground to 1.7m bgl  
 Stiff Clay proven to 5.45m bgl 

Surface Water The following surface water conditions were identified onsite; 
 The existing built developments adjacent assumed to discharge 

to the river or public sewer. 
  A CCTV survey is recommended to inspect the condition of 

potential existing drainage. 
Groundwater The following groundwater conditions were identified 

 Superficial deposits as a Secondary (Undifferentiated) Aquifer 
 bedrock as a Principle A Aquifer 
 No.3 potable abstraction points within 1km of the site 
 No groundwater was identified during the site investigation and 

monitoring visits 

Flood Risk  Environment Agency Flood Zone 1 

Landfill  No recorded landfills on site 
 Made ground as construction material (locally) to 2.45m depth 
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Geotechnical Constraints The following geotechnical constraints have been identified; 
 Localised concrete hardstanding across parts of the site 
 Variable made ground within the Little Lever Street site footprint 

with thicknesses of up to 2mbgl 
 Obstructions encountered in the made ground  
 Party wall of 15 No Newton Street forms the eastern boundary 
 The site slopes by approximately 1.5m from Little Lever Street 

towards the party wall of 15 No Newton Street 
 Basement of adjacent building along the eastern boundary 
 Historical foundations and substructures anticipated 
 Foundation and obstructions expected associated with the 

existing building  
 Obstructions and substructures associated with historical 

buildings on site 
 Services beneath the existing basement and possible historical 

floor slabs 
 Services beneath the adjacent buildings 

Earthworks The following materials are likely to be generated during general 
earthworks, foundation arisings and drainage arisings; 
 Hard materials associated with existing buildings and concrete slabs. 

Once crushed and reprocessed this material is suitable for re use on site 
 Made ground as granular and cohesive fill – suitable for reuse as low 

quality fill beneath car park. 
 Superficial deposits as clay suitable for reuse as general fill.  
 In view of the historical development and made ground on site, asbestos 

fibres may be present within the soils and appropriate mitigation 
measures and PPE should be adopted during redevelopment works to 
mitigate risks 

Foundation and Slab Design Based on the ground conditions identified and subject to confirmation 
of proposed development and final floor levels the following 
preliminary foundation design is considered viable; 
 Due to the depth of made ground identified piled foundations are 

required to found on firm to stiff clay with an allowable bearing 
capacity of 150kN/m2 

 The use of precast suspended floors are assumed for 
development  

Retention Based on the conditions on site identified the following preliminary 
retention design should be considered; 
  The proposed development includes a basement construction 

which is expected to require construction of a contiguous board 
pile wall 

Services The following services are present: 
 Services beneath the existing basement and possible historical 

floor slabs 
 Services beneath the adjacent buildings 
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Contamination Issues  No Asbestos identified from site investigation and lab testing  

 In view of the historic development on site, asbestos fibres 
cannot be discounted  within the made ground  

 Localised elevated concentrations of heavy metals (lead) and 
organics (PAH) identified within the made ground on site 

Remediation Options The following measures are recommended to ensure a low risk to 
receptors is maintained in the development; 
 Asbestos survey has been undertaken and asbestos has been 

identified. Asbestos removal by a specialist contractor will be 
required prior to demolition. 

 Asbestos fibres identified within the made ground the presence of 
further asbestos debris and contamination to any made ground 
cannot be discounted. If encountered this material may require 
removal. Construction workers should be made aware and shall 
adopt appropriate health and safety measures during earthworks. 

 Dust suppression measures should be adopted during all 
earthworks. 

 Construction workers should undertake soil gas and VOC 
monitoring prior to and during man entry of below ground voids. 

 Surface water control measures should be adopted during 
construction to limit runoff and infiltration through exposed made 
ground horizons and to limit siltation of the surface drainage 
system. 

 Validation testing on a grid should be undertaken as a 
precautionary approach to confirm the absence of significant 
contamination. 

 Soil gas protection measures are not required as the site 
classifies as Characteristic Situation No. 1    

 Aggressive Chemical Environment for Concrete measures as 
DS-2, ACEC Class AC-2 



2 Little Lever Street, Manchester, Desk Study and Geo Environmental Site Investigation Report, 116341/01A 

July 2018 1 

1.0 INTRODUCTION 

Fairhurst have been instructed by the Cairn Hotel Group to carry out a Desk Study and Geo-
Environmental Site Investigation Report for a proposed development at 2 Little Lever Street, 
Manchester at Grid Ref: 384540, 398320, as shown on the Architect’s Site Location Plan, 
Appendix B. The proposed development is to comprise a seven storey building for use as a 
hotel, with a link bridge at level three connecting the development to the rear of the Gardens 
Hotel. The site is split into a main site located off Little Lever Street and a secondary site 
situated in the basement of the Gardens Hotel, which is accessed via a fire exit off of Back 
Piccadilly.  

The aim of the Desk Study and Site Investigation was to provide geotechnical and 
environmental information on the site to provide advice on contamination and geotechnical 
design of the proposed development including;  

 Foundation design 

 To identify development abnormal costs 

 To develop a Conceptual Site Model for the site 

 To develop an environmental risk assessment and update the preliminary Risk Assessment 
included in the Desk Study Report 

 To establish whether contamination is present and requires remedial action 

This was carried out via an intrusive ground investigation with chemical and geotechnical 
testing. 

The design of the site investigation was informed by a review of the Desk Study information, 
presented in Appendix A. 

 

1.1 Development Proposals 

The proposed development is to comprise a seven storey building for use as a hotel, with a 
link bridge at level three connecting the development to the rear of the Gardens Hotel. In 
order to facilitate the development a site clearance will be required. 

Indicative layouts are shown on the Architect’s Drawings in Appendix B. 

 

1.2 Sources of Information 

Information has been obtained from the following sources: 

 Soiltechnics Ground Investigation Report, 2005 (Ref. 1) 

 Ian Farmer Associates Factual Report (Ref. 11) 

 

 

2.0 THE SITE 

2.1 Site Location 

The site, at National Grid Reference 384540, 398320, is located at 2 Little Lever Street, 
Manchester, as shown on the Site Location Plan, Appendix B.  
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The main site currently consists of hardground with limited vegetation cover, following 
demolition of the existing building. Retaining walls remain, such that levels across the site are 
approximately 2.5m below surrounding ground levels. The site is generally level, with a very 
gentle slope from north-west to south-east where the existing basement has been removed. 

A secondary site is located in the basement of the Gardens Hotel, which is accessed via a fire 
exit off of Back Piccadilly. The site is bound by Back Piccadilly, Little Lever Street and Cavell 
Street to the south-west, north-west and north-east of the site, respectively. The south-east 
boundary comprises an adjoining multi storey building. Buildings overlooking the site 
comprise both commercial and residential usage. 

 

2.2 Site History 

The site’s historical land uses have been identified based on a review in Soiltechnics 2005 
Ground Investigation Report (Ref. 1). The data was originally collated following a review of 
OS Maps.  Significant features, changes, and associated dates are summarised in Table 1 
and 2. 

Table 1: Existing Development 

Date On Site Adjacent Land 

Present   Hardground with limited vegetation 
cover. 

 Back Piccadilly, Little Lever 
Street and Cavell Street to the 
south-west, north-west and 
north-east of the site, 
respectively. The south-east 
boundary comprises a multi 
storey building. 

 

Table 2: Historical Land Use 

Date On Site Adjacent Land 

1892 to 
1933 

 Two buildings, concurrent with the layout 
of the buildings that were demolished in 
the early 2000’s 

 Cotton mill 350m to the south 

 Tree covered open ground is 
indicated some 150m to the 
south-west, recorded as 
Manchester Royal Infirmary in 
1908 and a library in 1922 

 A canal wharf and associated 
buildings 300m east 

 Victoria, London Road and 
Central railway stations are all 
located within 1km of the site 
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1948 to 
1982 

 No significant change  Paint works, machine tool works 
and printing works approx. 300m 
to the east and north 

 Series of warehouses within 
400m 

 Ground formerly occupied by the 
library is now Piccadilly Gardens 

 Land formerly occupied by Dale 
Street Wharf is recorded as a car 
park after 1971 

 Builders yard 300m east 

 Central station is disused after 
1972 and London Road station 
becomes Piccadilly Station 

1999  No significant change  Bus station indicated to the south 
of Piccadilly Gardens 

 

Since 1892 two buildings existed on site which is concurrent with the layout of the buildings 
that were demolished in the early 2000’s. Although it is not indicated upon the historical maps, 
it is understood from Ashgate Developments Limited that part of the site may have been 
formerly occupied by a mill. 

Adjacent land has been used for residential, commercial and industrial purposes. 

 

2.3 Geology 

The geological profile of the site has been identified based on a review in Soiltechnics 2005 
Ground Investigation Report (Ref. 1). 

 

2.3.1 Made Ground: The site has undergone historical development, with two buildings on site. As 
such, made ground would be expected to be present across the site.  The made ground is 
likely to predominantly comprise construction and fill material used to level the ground prior 
following demolition of the previous buildings. 

 

2.3.2 Superficial Deposits: BGS map sheet 

The site is shown to be underlain by alluvium as clay, sands and gravels 

 

2.3.3 Solid Geology: BGS map sheet. 

The superficial deposits are underlain by Triassic Sandstone.   
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2.4 Mining and Mineral Extraction 

A review of a historical Coal Authority Report presented in Soiltechnics 2005 Report is 
presented below. 

 

2.4.1      Mining 

The Coal Authority indicates that the property is not within a zone of likely physical presence 
of underground coal workings. The report does however state that reserves of coal exist in 
the locality of the site, which could be worked at some time in the future, subject to feasibility, 
licenses and planning consents. 

 

2.4.2  Mineral Extraction 

A review of historical plans did not identify activities associated with mineral extraction on site.  

 

2.5       Landfilling and Soil Gas 

2.5.1     Onsite 

The following information is provided on landfilling and soil gas onsite: 

 No recorded landfills on site. 

 The site has undergone historical development with two buildings on site. As such, made 
ground as construction material is expected to be present across the site. 

 

2.52 Adjacent Land 

The following information is provided on landfilling and soil gas on adjacent land: 

 The nearest historical landfill was located 79m north east of site at Spen Lane. Deposited 
waste included commercial waste. 

 

2.6      Controlled Waters 

2.6.1      Surface Water 

The following information is provided on surface waters; 

 The existing built developments that surround the site has roofline and surface water 
drainage systems which are assumed to discharge to the river or public sewer. A CCTV 
survey is recommended to inspect the condition of existing drainage. 

 Historical utility plans included in Soiltechnics 2005 Report indicates a 406x300mm 
diameter public sewer runs below Little Lever Street and Back Piccadilly, which runs into 
a 900x600mm diameter public sewer along Lever Street to the north. Furthermore, a 
public sewer runs southwards along Cavell Street into a 1500mm diameter sewer on 
Newton Street 
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2.6.2      Groundwater 

The following information on groundwater is identified; 

 The site is expected to be underlain by made ground and superficial soils over bedrock.  As 
such, perched and superficial waters would only be expected to be present locally within 
the soil profile. 

 Environment Agency maps classify the superficial deposits beneath the site as a Secondary 
(Undifferentiated) Aquifer 

 Environment Agency maps classify the bedrock beneath the site as a Secondary 
(Undifferentiated) Aquifer 

 There are three potable abstraction points within 1km of the site, with the nearest located 
530m to the south-west 

 

2.6.3      Flood Risk 

The following information on flood risk is available; 

 Environment Agency maps classify the site as within Flood Zone 1 which means having 
less than a 1 in 1,000 annual probability of river flooding (<0.1%). 

 

2.7      Radon 

According to BRE 211 Radon Report presented by Soiltechnics 2005 Report, the property is 
in a lower to intermediate probability radon area, and therefore no radon protective measures 
are necessary in the construction of new dwellings or extensions. 

 

2.8 Regulatory Review 

2.8.1 Permits Consents and Authorisations 

The factors that could influence the environmental status of the site are described below in 
Table 4. A full listing of these factors including discharge consents, pollution incidents and 
other environmental information was included in the EnviroCheck Report in Soiltechnics 2005 
Ground Investigation Report. 

 

Table 4 – Regulatory Review 

Feature No. within 
1km 

Closest 
to site 

Details about closest to site 

Local Authority 
Pollution Prevention 
Controls 

8 434m NE 
Express Printers, authorisation 
revoked 

Pollution Incidents to 
Controlled Waters 

31 268m SE 
Pollution source not determined. 
Chemical paints/dyes pollutant. 
Category 3 – Minor Incident. 

Contemporary Trade 
Directory Entries 

261 36m N Clothing and fabric manufacturers 
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Feature No. within 
1km 

Closest 
to site 

Details about closest to site 

Registered Fuel 
Stations 

3 310m NE 
Blossom Motor Company. Status 
obsolete 

 

2.8.2 Landfilling and Waste Management 

Details of the landfill sites and waste management facilities located within 1km of the site are 
summarised in Table 5. 

 

Table 5 – Landfill and Waste Management Sites 

Feature No. within 
1km 

Closest to 
site 

Details about closest to site(s) 

Historical Landfill Sites 0 N/A N/A 

Licensed Waste 
Management Facilities 

3 559m NE End of life vehicles 

Local Authority 
Recorded Landfill 
Sites 

0 N/A N/A 

Registered Landfill 
Sites 

1 919m E 
Large landfill. Authorised waste 
included ceramics, construction 
waste, glass, metals, soil 

Registered Waste 
Transfer sites 

1 883m N 
British Gas site, exempt from 
license 

 

2.8.3 Summary 

All consents and permits discussed are considered not to have a detrimental impact on the 
site. 

 

2.9      Ecological Receptors 

No ecological receptors have been identified onsite or the immediate adjacent land. 

 

2.10 Invasive Species 

Japanese Knotweed has not been identified on the site. 
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2.11      Site Inspection 

A site walkover was undertaken and photographs from the walkover are included in 
Appendix D, and are summarised below: 

 

      Main Site - Little Lever Street  

 Site boundary secured with 2m high wooden fence 

 Access via Back Piccadilly 

 The site slopes from north-west to south-east, from street level down to approximately 2.5m 
below street level, as a result of excavation and removal of basement 

 Basement retaining walls remain along the site boundary 

 An existing building bounds the site to the south-east 

 Site cover is hardground with sparse vegetation of grass and small shrubs 

 Construction debris has been left sparsely across the site with brick fragments, rubble, 
wood, metal and plastic 

 No signs of surface water flooding or ponding 

 No visual or olfactory signs of contamination identified 

 Party wall of 15 No Newton Street forms the eastern boundary 

 The site slopes by approximately 1.5m from Little lever Street towards the party wall of 15 
No Newton Street 

Gardens Hotel - Basement 

 Access via fire exit off of Back Piccadilly down several flights of stairs 

 Basement floor consists of concrete, brick and tiles 

 Previously excavated pits all identified. Most are covered with boards 

 Material within the basement includes piles of rubble from previous excavations, tables, 
shelving and disused office equipment 

 Concern over ventilation of basement for site investigation works 

 

 

3.0 PRELIMINARY ENVIRONMENTAL RISK ASSESSMENT 

3.1 Qualitative Risk Assessment Methodology 

Land contamination is a material consideration under the planning regime and a local 
planning authority has a duty to consider the potential implications of contamination under the 
following circumstances; 

 when it is developing a Local Development Frameworks 

 when it is considering applications for planning permission 

 

The National Planning Policy Framework (NPPF) paragraph 122 states that planning policies 
and decisions should ensure that; 
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 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 

In order to establish whether there are potentially unacceptable risks associated with 
contaminant sources a conceptual Site Model has been developed and a Qualitative Risk 
Assessment has been undertaken in accordance with the requirements of the ‘Model 
Procedures for the management of land contaminated’ – CLR11 (Ref. 4).  The assessment 
has been undertaken with regard to the following proposed land use; 

 Commercial Development as a hotel and associated elevated foot bridge 

The following sections discuss the identified potential on and off site contamination sources, 
migration pathways and environmental receptors in the context of the proposed development. 
The plausible pollutant linkages, which may represent a risk to receptors, such as human 
health and controlled waters, are identified via the conceptual site model and risk assessment 
based on the data collected during the desk study. 

 

3.2 Potential Sources of Contamination 

3.2.1 Historical Land Uses 

The historical plans indicate that the site has been developed as two buildings that existed on 
site since 1892 which is concurrent with the layout of the buildings that were demolished in 
the early 2000’s. Although it is not indicated upon the historical maps, it is understood from 
Ashgate Developments Limited that part of the site may have been formerly occupied by a 
mill. A number of potentially contaminative land uses have been located within proximity of 
the site. 

The following potential contaminant hazards may be present based on site history, industry 
profiles, and available site investigation data. 

Onsite 

General Made Ground; Widespread and significant contamination is unlikely, however, 
localised contaminants associated with made ground may include Heavy Metals, Inorganics, 
Organics, Asbestos, and Soil Gas. 

Made Ground associated with historical land use; Localised contaminants associated with 
the historical land use may include Heavy Metals, Inorganics, Organics (TPH, PAH) within the 
soils and groundwater, Asbestos fibres within the made ground and soil gas. 

Asbestos debris in made ground; The site has undergone a number of phases of 
construction and demolition. Therefore, the presence of asbestos fibres within the made 
ground cannot be discounted.  

Adjacent Land 

General Made Ground; Localised contaminants associated with made ground may include 
Heavy Metals, Inorganics, Organics, Asbestos, and Soil Gas. 
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Historical land use as a mills, gas works, chemical works; widespread contamination at 
significant levels is unlikely; however localised contaminant hotspots of Heavy Metals, 
Inorganics, Organics (TPH and PAH), and Asbestos. 

 

3.3 Pathways 

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 on in the context of the proposed development are identified as follows; 

 Ingestion 

 Skin contact 

 Inhalation 

 Surface run-off 

 Leaching of soluble contamination into groundwater 

 Saturated zone flow through Aquifer 

 Construction pathways. 

 Direct contact by buried structures 

 Accumulation of potentially explosive gases within confined spaces 

 

3.4      Receptors 

3.4.1      Human Health 

Human receptors that are potentially at risk from identified sources include; 

 Human health end users 

 Human health construction workers 

 Human health adjacent site users 

 

3.4.2      Controlled Waters 

Controlled waters that are potentially at risk from identified sources include; 

 Rochdale Canal approximately 225m east of the site   

 Bedrock -  Principle Aquifer 

 Superficial deposits (undifferentiated) Aquifer  

 Three abstraction points within 1km    

 

3.4.3 Structures 

Migration of potential pollutants on site may present a risk to the following structures: 

 Buried concrete foundations 

 Services 
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3.5 Qualitative Risk Assessment 

Based on the preliminary Conceptual Site Model (CSM) an Environmental Risk Assessment 
(ERA) was undertaken. The Environmental Risk Assessment was based on a simple matrix 
taken from CIRIA C552 (Rudland et al., 2001) ‘Contaminated Land Risk Assessment – A 
Guide to Good Practice’ which provides a consistent basis for decision-making.  The 
probability and consequences of complete pollution pathways are defined according to 
parameters relevant to the situation and risk assessment. 

 

The following Pollution Linkages Tables (Table 3 and 4) indicate the level of risk associated 
with the identified contaminant sources and is based on the combination of consequence and 
probability. Tables 9, 10, 11, and 12 in Appendix B provide a Risk Matrix, together with a 
Classification of Consequence, Probability, and Risk. 
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Table 6 – Summary of plausible source – pathway – receptor pollutant linkage – Onsite sources 

Source Pathway Receptor Con. Prob. Risk 

General Made Ground  Ingestion, Inhalation, Dermal Contact Future Site Users Md Ul L 

Construction Workers Md Ul L 

Adjacent Land Users Md Ul L 

Leaching, Migration, and Surface run-off Principal A Aquifer Md Ul L 

Rochdale Canal  Md Ul L 

Direct Contact Buried Concrete  Mi Ul L 

Underground Services Mi Ul L 

Historical use of the site as 
two buildings  

Ingestion, Inhalation, Dermal Contact Future Site Users Md Ul L 

Construction Workers Md Lw M/L 

Adjacent Land Users Md Ul L 

Leaching, Migration, and Surface run-off Principal A Aquifer Md Lw M 

Rochdale Canal Md Lw L 

Direct Contact Buried Concrete  Mi Ul L 

Underground Services Mi Ul L 

Asbestos Debris within the 
made ground 

Inhalation Future Site Users Md Ul L 

Construction Workers Md Lw M/L 

After CIRIA Report C552, Contaminated Land Risk Assessment A Guide to Good Practice, 2001. 

Where Con = Consequence and Prob = Probability. Consequence: Sv = Severe, Md = Medium, Mi = Mild, Mr = Minor. Probability: Hi = High likelihood, Li = Likely,      
Lw = Low Likelihood, Ul = Unlikely. Risk: VH = Very High, H = High, M = Moderate, M/L = Moderate/Low, L = Low, VL = Very Low.
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Table 7 – Summary of plausible source - pathway – receptor pollutant linkage – Offsite sources 

After CIRIA Report C552, Contaminated Land Risk Assessment A Guide to Good Practice, 2001. 

Where Con = Consequence and Prob = Probability. Consequence: Sv = Severe, Md = Medium, Mi = Mild, Mr = Minor. Probability: Hi = High likelihood, Li = Likely, Lw = Low 
Likelihood, Ul = Unlikely. Risk: VH = Very High, H = High, M = Moderate, M/L = Moderate/Low, L = Low, VL = Very Low 

Source Pathway Receptor Con. Prob. Risk 

Historical and Present land 
use as a cotton mill, infirmary, 
paint works, machine test 
works, builders yard. 

Ingestion, Inhalation, Dermal Contact Future Site Users Md Ul L 

Construction Workers Md Ul L 

Leaching, Migration and Surface run-off Principal A Aquifer  Md Lw M 

Rochdale Canal Md Lw L 

Direct Contact Buried Concrete  Mi Ul L 

Underground Services Mi Ul L 
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Based on the known site history, the pollution linkage assessment, and the geological setting 
of the site, the risk assessment has indicated the following; 

 Potentially contaminated made ground on site represents a Low risk to human health 
and a Moderate to Low risk to Construction Workers. However, with the use of 
appropriate PPE the risk is to construction workers is Low. 

 Potential soil gas beneath the site represents a Low risk to future site users and a 
Moderate to Low risk to Construction Workers. However, with the use of appropriate 
PPE the risk is to construction workers is Low. 

 The site represents a Moderate risk to the Principle A Aquifer and a Low risk to the 
Rochdale Canal. 

 Asbestos is present within the existing built development and represents a Moderate to 
Low risk to construction workers. 

 

 

4.0 GROUND CONDITIONS 

4.1 Site Investigation 

4.1.1 Objectives 

A detailed site investigation was designed and implemented by Fairhurst. The overall aim of 
the investigation was to: 

 Identify and confirm the general soil profile. 

 Identify suitable founding strata and assist in foundation design. 

 To investigate and identify potential contamination and therefore refine the environmental 
site conceptual model. 

 Establish any potential development abnormals prior to site development. 

 Provide information to assist in the characterisation of the site in order to satisfy 
regulators that environmental risks have been adequately identified and mitigated. 

 

4.1.2 Exploratory Works 

The site investigation was undertaken between 25th and 28th of October 2016 and comprised 
the following: 

 3 No. boreholes to a maximum depth of 13.38m 

 2 No.  window samples to a maximum depth of 5.45m 

 3 No. Trial pits to a maximum depth of 3.5mbgl 

 2 No. hand pits 

Location and borehole records shown in the Factual Report, Appendix E 
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4.1.3 Monitoring 

3 No. monitoring wells were installed and monitored on November the 9th, 23rd and 30th in 
2016 for; 

 O2 , CO2 , CH4 , CO, H2S , VOC and LEL 

 Gas flow rate, and atmospheric pressure 

 Water level 

 Ground water contamination from BH02  

 

4.1.4 Chemical Testing 

Disturbed and Jar samples were taken throughout the exploratory holes and chosen for 
testing to target specific strata and areas of visual or olfactory evidence of contamination. 

Determinands selected as part of the chemical analysis are detailed below; 

 Heavy Metals - Arsenic, Boron (Water Soluble), Cadmium, Chromium, Copper, Lead, 
Mercury, Magnesium (Water Soluble), Nickel, Selenium, Zinc. 

 Organics - PAH, TPH, Phenol (total) 

 Inorganics - Sulphur, Sulphate (Total / 2:1 water-soil extract), Sulphide, Chloride, 
Ammonium, Cyanide (free/complex/total), Thiocyanate. 

 Miscellaneous – pH & Asbestos. Where asbestos fibres were identified asbestos 
quantification was undertaken. 

Groundwater samples collected post site investigation monitoring were tested for the 
following; 

 Heavy Metals - Arsenic, Boron (Water Soluble), Cadmium, Chromium (III/VI), Copper, 
Lead, Mercury, Magnesium (Water Soluble), Nickel, Selenium, Zinc. 

 Organics - PAH, TPH, TOC, Phenol (total) 

 Inorganics - Sulphur, Sulphate (Total / 2:1 water-soil extract), Sulphide, Chloride, Nitrate, 
Ammonium, Cyanide (free/complex/total), Thiocyanate 

 pH 

 

4.1.5      Geotechnical Testing 

The following Geotechnical Testing was undertaken as part of the Site Investigation: 

 Moisture content 

 Atterberg limit tests 

 Undrained single stage triaxial tests 

 One dimensional consolidation test 

 

4.2      Soil Profile 

Detailed descriptions of the materials encountered, together with groundwater observations 
and the results of in situ tests are given in the Factual Report (Ref. 1). A summary of the soil 
profile is detailed below; 
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Main Site - Little Lever Street - External Investigation 

 Made Ground as a mix of cohesive and granular fill to approximately 0.6m bgl.  

 Firm becoming stiff Clay to 9.4m bgl 

 Dense Sand proven to 11.8mbgl 

Note: BH01 terminated at 2.45m bgl within the made ground. 

Gardens Hotel - Basement - Internal Investigation 

The following soil profile was identified within the basement of Gardens Hotel; 

 Concrete to between  to 0.1m bgl 

 Made ground to 1.7m bgl  

 Stiff Clay proven to 5.45m bgl 

 

4.3      Groundwater Profile 

The following water profile was recorded during the site investigation;  

 No groundwater was identified during the site investigation. Groundwater was 
encountered during at monitoring visits at 1.35m bgl 

 

4.4      Geotechnical Properties 

In the following sections a summary of the geotechnical properties, based on physical 
description and in-situ testing, for each strata encountered is presented. The results of the 
geotechnical laboratory tests are included in Factual Report (Ref. 12). 

 

4.4.1      Made Ground 

Main Site - Little Lever Street - External Investigation 

Thin made ground was identified across the site to between 0.6m and 2.45m. BH01 
terminated at 2.45m bgl within the made ground. 

Gardens Hotel - Basement - Internal Investigation 

Thin made ground was identified across the site to 0.5m. 

 

4.4.2 Superficial Deposits 

In-situ geotechnical and laboratory tests were carried out on samples of the clay to assess the 
moisture content, index properties, shear strength and consolidation properties of the clay. 

Little Lever Street - External Investigation 

Superficial deposits as firm Clay were encountered, respectively, across the sites to 9.4m m 
bgl and 11.8m bgl  

External investigation gave moisture values of between 17.8 and 25.3%, plastic limit test 
results of between 19 - 20%, liquid limits of between 31-42% and a plasticity index of between 
14 and 23% defining the clays as firm.  
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SPT’s taken in-situ within superficial deposits were between 15 to 50 (locally) indicating 
compaction of frim to stiffer clays with increasing depth.  

Gardens Hotel - Internal Investigation 

Superficial deposits as stiff Clay were encountered across the sites to 5m bgl 

Internal investigation on No.1 sample from WS04 gave moisture values of 19.5%, plastic limit 
test results of 19 %, liquid limits of between 40% and a plasticity index of 21 defining the clays 
as stiff.  

SPT tests taken in-situ within the superficial deposits had values of 11 to 45 indicating 
compaction and stiffing of the clays with increasing depth.  

 

4.4.3 Bedrock 

No bedrock was encountered on site during the Site Investigation works.  

 

4.5     Existing Foundations 

     Main Site - Little Lever Street - External Investigation 

2 No. hand pit were excavated along the party wall along the eastern boundary. The following 
foundations were identified;   

 Corbelled brick foundation encountered found on firm CLAY at between 0.49m and 
0.6mbgl  

 Foundation width assumed to be between 480mm and 640mm 

 Founding strata as firm CLAY 

Gardens Hotel - Basement - Internal Investigation 

3 No hand pits were excavated within the basement to confirm existing foundations. Due to a 
backed up sewer pipe it was not possible to log HP2 as foul water was present on the floor of 
the basement at this location. The following foundations were identified; 

 HP01 – Corbelled brick foundations found on firm CLAY at 0.5mbgl. A broken pipe was 
encountered within the base of the excavation. Foundation width assumed to be 300mm. 

 HP05/WS05 – A brick floor was identified across the base of the foundation excavation at 
1.5m – possibly a former basement floor 

 Founding strata as firm CLAY 

 

4.6     Relic Structures 

Based on the site investigation, walk over and review of historical plans the following 
obstructions have been identified; 

 Localised concrete hardstanding across parts of the site 

 Variable made ground within the Little Lever Street site footprint with thicknesses of up to 
2mbgl 

 Obstructions encountered in the made ground BH01 

 Party wall of 15 No Newton Street forms the eastern boundary 
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 The site slopes by approximately 1.5m from Little lever Street towards the party wall of 15 
No Newton Street 

 Basement of adjacent building along the eastern boundary 

The following obstructions are anticipated; 

 Foundation and obstructions expected associated with the existing building  

 Obstructions and substructures associated with historical buildings on site 

 Services beneath the existing basement and possible historical floor slabs 

 Services beneath the adjacent buildings 

 

4.7      Evidence of Contamination 

No visual or olfactory signs of contamination were identified during the site investigation 
undertaken in 2016. 

The site has been subject to historical development and although not encountered during the 
site investigations, the presence of asbestos debris in the made ground cannot be 
discounted. 

 

4.7.1      Contamination Test Results 

Soil samples of the made ground, in addition to water sample, were analysed for 
contamination during the site investigation covering both sites. The results of the site 
investigation are detailed in the factual report (Ref. 11) and summarised below. 

Made Ground 

A total of no. 5 Soil samples of made ground were analysed for contamination and the results 
are summarised below: 

 All samples were below their respective assessment in Appendix C criteria apart from; 

 Localised elevated of benzo(a)pyrene and lead, respectively, in BH01 and TP04  

Asbestos 

A total of no. 5 samples were analysed for Asbestos.  

 No asbestos fibres were detected 

Water Sample  

A total of no. 1 sample was analysed for contamination.  

  Sample below its respective assessment criteria in Appendix C 

 

4.7.2      Soil Gas Monitoring 

The following soil gas monitoring has been undertaken on site; 

 A total of  3 No. monitoring visits were undertaken over the period 9th November 2016 to 
30th November 2016;  

The gas monitoring results are in the factual report (Ref. 11) and summarised below: 

 Methane concentrations negligible  

 Maximum recorded concentration of carbon dioxide = 0.4%  

 Oxygen concentrations from 21% to 21.3% 
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 A maximum recorded flow rate of -0.1l/hr  

 

5.0      GEOTECHNICAL ASSESSMENT 

5.1      Geotechnical Hazards/Constraints 

The following geotechnical constraints have been identified on the sites; 

 Localised concrete hardstanding across parts of the site 

 Variable made ground within the Little Lever Street site footprint with thicknesses of up to 
2mbgl 

 Obstructions encountered in the made ground BH01 

 Party wall of 15 No Newton Street forms the eastern boundary 

 The site slopes by approximately 1.5m from Little Lever Street towards the party wall of 
15 No Newton Street 

 Basement of adjacent building along the eastern boundary 

 Historical foundations and substructures anticipated 

 Foundation and obstructions expected associated with the existing building  

 Obstructions and substructures associated with historical buildings on site 

 Services beneath the existing basement and possible historical floor slabs 

 Services beneath the adjacent buildings 

 

5.2      Demolitions 

Demolition of the existing building is required to facilitate the development. An asbestos 
survey is required to identify any potential asbestos materials prior to demolition. 

 

5.3 Earthworks 

The main site on Little Lever Street slopes by approximately 1.5m towards the party wall of 15 
No Newton Street. As such, earthworks are likely to be required in order to provide a 
development platform for the hotel development. This is expected to comprise re-grading by 
following construction of boundary retentions. 

The following materials are likely to be generated during general earthworks, foundation and 
drainage excavations; 

 Hard materials associated with existing buildings and areas of concrete hardstanding - 
Once crushed and reprocessed this material is suitable for re use on site. 

 Made ground as granular and cohesive fill – suitable for reuse as low quality fill  

 Superficial deposits as clay suitable for reuse as general fill 

Earthworks material may be subject to water and handling damage. The reuse of earthworks 
material should be undertaken in accordance with an approved specification in order to 
ensure materials are suitable for reuse. The use of lime/cement may be required to improve 
material handling. 
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Although not encountered during the site investigations, In view of the historical nature the 
presence of asbestos debris in the made ground cannot be discounted within the soils and 
appropriate mitigation measures and PPE is to be employed during redevelopment works to 
mitigate risks. 

 

5.4      Foundation Design and Floor Slab Consideration 

The main site on Little Lever Street is underlain by made ground between approximately 0.5m 
and 2.5m, firm to stiff clay between 2.0m to 9.4m bgl over dense Sand proven to 11.8m bgl 

Based on the ground conditions identified and subject to confirmation of proposed 
development and final floor levels the following preliminary foundation design is considered 
viable; 

 The use of traditional foundations in made ground or shallow superficial soils is not viable 

 Due to the depth of made ground identified piled foundations are required  

Preliminary advice has been obtained for a specialist contractor (Appendix G) which 
indicates that;  

 300mm section Driven Pre-Cast Concrete piles are expected to refuse in the granular till at 
say 15m  

 A grid of 4 by 3 caps, giving 60 piles total 

 At the time of the enquiry 5/06/2018 Aarsleff offered a guide price of approximately £40k for 
the work above using with a standard large piling rig 

The basement of the Garden Hotel is underlain by made ground to approximately 1.7m and 
then stiff clay proven to 5.45m bgl.  

 The existing Gardens Hotel I shaving additional floors added an these will increase the load 
to the existing foundations    

 

5.5      Retention  

The proposed development includes a basement construction which is expected to require 
construction of a contiguous board pile wall.   

 

5.6 Pavement Design 

Based on the available information the following sub-grades and indicative design CBR 
values are considered appropriate; 

 Subgrade     Design CBR 

 Existing Made ground     3% 

 Natural clay            <2.0% 

Prior to development all subgrades should be proof rolled and visually inspected.  Any soft or 
loose materials identified should be removed and replaced with a compacted granular fill. 

Where adoptable roads are proposed the pavement construction should be approved by the 
adopting authority. 
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5.7 Drainage 

Based on the ground conditions identified as made ground and impermeable clay the use of 
infiltration drainage is not considered viable. 

 

5.8 Utilities 

Utility plans have not been supplied by the client. However, utilities are expected beneath the 
existing basement, possible historical floor slabs and the adjacent buildings. 

 

5.9 Temporary Works 

The following temporary works are anticipated for the proposed development; 

 Pneumatic breakers will be necessary for the relic slab and foundations of the previous 
on site development and possibly for bedrock excavation 

 Dewatering may be required during excavation 

 Subscan for expected services on site 

 

 

6.0     ENVIRONMENTAL RISK ASSESSMENT 

6.1     General 

6.1.1      Human Health 

A Generic Quantitative Risk Assessment for Human Health has been undertaken in 
accordance with the Environment Agency’s guidance ‘Using Soil Guideline Values’ (Ref. 3). 
The Tier 1 assessment for the site has been undertaken using the Environment Agency’s Soil 
Guideline Values (SGV’s) for commercial development where available. In the absence of any 
published SGV’s Atkins Soil Screening Values (SSV’s) based on Soil Organic Mater (SOM) of 
1% have been used. 

 

6.1.2     Controlled Waters 

A Tier One assessment has been undertaken in accordance with the EA Remedial Targets 
Methodology (Ref. 4) to assess the risk to controlled waters (groundwater and surface water). 

The groundwater chemical results have been assessed against UK Drinking Water Standards 
(2000) (DWS) where available or UK Environmental Quality Standards for Fresh Water 
(EQS). In the absence of DWS or EQS values DW2 class threshold values specified in the 
Surface Water (Abstraction for Drinking Water) (Classification) Regulations (1996) (Ref. 5) 
have been used. 

 

6.1.3     Ground Gas 

A ground gas risk assessment has been undertaken in accordance with advice provided in 
the Ground Gas Handbook (Ref. 6) and CIRIA 665 ‘Assessing risks posed by hazardous 
ground gases to buildings’ (Ref. 7). The level of gas protection measures required for the 
development is based on the calculated “Characteristic Situations” for the site. 
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The results of soil, groundwater and ground gas testing are presented in Factual Report (Ref. 
3). The assessment criteria for the site, including the sources used for individual 
determinands, is included in Appendix C and is discussed in the following sections. 

 

6.2      Statistical Analysis in the Assessment of Soil Contamination Data 

6.2.1  General 

The statistical analysis techniques have been jointly produced by CIEH and CL: AIRE and are 
drafted on the perspective of either the Planning System or part 2A of the Environmental 
Protection Act 1990. In this instance the statistical analysis has been undertaken on the 
perspective of the planning process. 

The following statistical approach is based on two Hypotheses, the Null Hypothesis and the 
Alternative Hypothesis. These hypotheses have been structured to show (with a defined level 
of confidence) which of the two hypotheses is most likely to be true in any particular case. 

 

6.2.2      Null and Alternative Hypothesis- Under the Land Use Planning System 

The Null Hypothesis is that the level of contamination (in the land of interest) is the same as, 
or higher than, the critical concentration. 

If the statistical test shows that the Null Hypothesis should be rejected, the assessor can 
conclude that the Alternative Hypothesis is more likely to be true i.e. that contaminant 
concentrations are low relative to the critical concentration and that, potentially, the land is 
suitable for use. 

If the test shows that the Null Hypothesis should not be rejected the assessor should 
conclude that contaminant concentration may be the same as, or higher than the critical 
concentration and further assessment may be needed. 

 

6.2.3      Null and Alternative Hypothesis- Under Part IIA 

The Null Hypothesis is that the level of contamination in the land of interest is the same as or 
lower that the critical concentration and the Alternative Hypothesis is that the level of 
contamination is higher than the critical concentration. 

In this case if the Null Hypothesis is rejected the assessor can conclude that contaminant 
concentrations are high relative to the critical concentration (and a basis for intervention under 
the regime potentially exists). If the Null Hypothesis is not rejected, contamination levels may 
be the same as, or lower than, the critical concentration and a basis for regulatory input is 
unlikely to be available. 

 

6.3 Human Health Risk Assessment - Assessment Criteria: Residential End Use 

Comparison of the analysis results with the relevant assessment criteria is shown on 
Appendix C.  The results of the chemical analyses of the samples recovered from the 
investigatory works at the site have revealed the site to be free of significant soil 
contamination (based on soil samples analysed at 1.0mbgl). The following sections 
summarise the categories of chemicals tested and the analysis results. 
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6.3.1 Inorganic compounds, metals, non-metals 

Contaminant assessment from the site investigation has been made against the Atkins 
Contamination Assessment Criteria in Appendix C and the results are summarised below; 

 Localised elevated lead 

The proposed development will comprise hard and soft covers, therefore no direct pathway 
exists between the made ground and the end user. Therefore the risk to human health is 
considered to be Low. 

 

6.3.2 Organic Compounds 

Contaminant assessment from the site investigation has been made against the Atkins 
Contamination Assessment Criteria in Appendix C and the results are summarised below; 

 Localised Elevated of benzo(a)pyrene  

The proposed development will comprise hard and soft covers, therefore no direct pathway 
exists between the made ground and the end user. Therefore the risk to human health is 
considered to be Low. 

 

6.3.3      Asbestos 

No asbestos fibres were detected in the soil samples tested. Although not encountered during 
the site investigations, in view of the historical development on site the presence of asbestos 
debris in the made ground cannot be discounted. 

The proposed development will comprise hard and soft covers, therefore no direct pathway 
exists between the made ground and the end user. Therefore the risk to human health is 
considered to be Low. 

However, the risk to construction workers is considered to be Low to Moderate. Appropriate 
health and safety measures should be implemented during construction and all soils should 
be dampened down during any earthworks. 

 

6.4      Controlled Waters 

The site is located in an area where Superficial Deposits and bedrock are designated by the 
Environment Agency as being a Secondary A Aquifer. There are three potable abstraction 
points within 1km of the site, with the nearest located 530m to the south-west. 

The results of the controlled waters are summarised below; 

 Controlled waters were below the WSVs assessment criteria in Appendix C  

 

6.5     Ground Gas 

6.5.1     Methane and Carbon Dioxide 

Based on the site investigation the following potential sources of soil gas have been identified; 

 Made Ground as a concrete and brick fill - Very Low soil gas generating potential 

 Alluvial deposits with low degradable content – Very Low soil gas generating potential 

 Coal Measures – Very Low soil gas generating potential 
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3 rounds of monitoring have been undertaken on site. 

CIRIA Report 665 “Assessing Risks Posed by Hazardous ground gases to Buildings” (Ref. 9) 
presents current best practice on the assessment of ground gases.  The report presents a risk 
based approach based on gas screening levels which depend on both the concentration and 
emission rate of gas from the ground.  Gas screening levels are calculated as follows: 

Gas screening value (l/hr)  =  gas concentration (%) x measured borehole flow rate (l/h) 

Maximum CO2 recorded  =  0.4% v/v  

Maximum Gas flow rate  =   -0.1l/h  

GSV =   Worst case GSV 0.4%v/v x -0.1l/h = 0.0004 

A Maximum GSV of 0.0004 l/hr has been recorded giving Characteristic Situation 1. 

 

6.6      Aggressive Ground 

6.6.1      Concrete 

Chemical test results have been assessed in accordance with BRE Special Digest 1 (Ref. 5) 
to identify how aggressive the site conditions are to buried concrete. 

Based on the results from initial site investigation and the supplementary site investigation the 
site is classified as DS-2, ACEC Class AC-2, in accordance with the guidance given in BRE 
Special Digest 1, Table C2 Aggressive Chemical Environment for Concrete (ACEC) 
classification for Brownfield locations.  

 

6.6.2      Services 

The advice of service providers should be obtained to ensure that appropriate measures are 
taken to protect services from contamination and aggressive ground conditions. 

 

6.7      Refined Pollution Linkages and Conceptual Model 

6.7.1      Introduction 

The potential implication of contamination on the subject site has been considered in terms of 
the planning process. 

The statutory guidance sets out the definition of contaminated land within the context of 
Government Policy including the ‘suitability of use’ approach. Action is necessary only where 
there are unacceptable risks to human health or the environment, taking into account the 
current land and its environmental setting. 

In the context of land contamination, there are three essential elements to any risk; 

 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. 

 Receptor or target: A receptor that may be harmed (for example the water environment, 
humans, flora and fauna). 

Each of these elements can exist independently. They create a risk only where they are linked 
together, so that a particular contaminant affects a particular receptor via one of more 
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pathways. This kind of linked combination of source - pathway - receptor is described as a 
pollutant linkage. 

In order to assess the contamination risk at the subject site an assessment of pollutant 
linkages has been undertaken and is discussed in the following sections. 

 

6.7.2      Sources 

The following sources have been identified on site; 

 Localised elevated PAH within the made ground 

 Localised elevated lead within the made ground 

 

6.7.3      Pathways 

The following potential pathways have been identified: 

 Inhalation 

 Ingestion 

 Dermal Contact 

 Leaching and Lateral Migration 

 Surface Run-off 

 Direct Contact  

 Root Uptake 

 Accumulation in confined spaces 

 

6.7.4      Receptors 

The following receptors have been identified; 

 Site end users 

 Construction Workers 

 Adjacent Land Users 

 Groundwater 

 Buried Concrete 

 Services 

 

6.7.5      Refined Pollution Linkages 

Pollution linkages based on the identified soil and ground gas hazards have been undertaken 
with respect to the pathways and receptors. A summary table of the expected level of risk 
from the identified hazards is presented in Table 8 (On Site Sources) and Table 9 (Off Site 
Sources). 

 

Risk classifications used are detailed in Tables 12 - 15 contained within Appendix C. 
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Table 8 – Refined On Site Pollution Linkages 

Source Pathway Receptor Con. Prob. Risk Are Mitigation Measures required? 

General Made Ground  Ingestion, Inhalation 
and Dermal Contact 

Future Site Users Md Ul L No 

Construction Workers Md Lw M/L Yes - Construction workers should adopt appropriate health 
and safety measures and use of appropriate PPE during any 
earthworks operations.  

Adjacent Land Users Md Ul L Yes - Dust suppression measures required to prevent fugitive 
dusts migrating to the adjacent land during construction phase. 

Leaching and 
Lateral Migration 

Principle A Aquifer Md Ul L No. Made ground will be confined beneath hardcovers. 

Direct Contact Buried Concrete Mi Lw L Yes - Buried concrete should be designed in accordance with 
BRE special publication as DS-2, ACEC Class AC-2 

Services Mi Lw L No. 

Direct contact & 
Root Uptake 

Landscaping Mi Lw L No. Made ground will be confined beneath hardcovers. 

Asbestos fibres in 
made ground 

Inhalation  Future Site User Md Ul L No. Made ground will be confined beneath hardcovers.  

Construction Worker Md Lw M/L Yes. Construction workers should adopt appropriate health and 
safety measures and these should be used during construction 
and all soils should be dampened down during any earthworks. 

Off site land Users Md Ul L Yes. Damping down to be undertaken during earthworks to 
prevent dust migration. Covered lorries to be used to remove 
material from site. 

Ground gases 
associated with made 
ground 

Inhalation 

Future Site Users Md Ul L No - the site is classified as Characteristic Situation 1. 

Construction Workers Md Lw M/L 
Yes - Ground gas monitoring should be undertaken before man 
entry into void spaces. 

Historical land use as 
two buildings 

Ingestion, 
Inhalation, Dermal 

Future Site Users Md Ul L No. Made ground to be confined beneath hard covers. 

Construction Workers Md Lw M/L Yes. Construction workers should adopt appropriate health and 
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Contact safety measures and use of appropriate PPE during any 
earthworks operations 

Adjacent Land Users Md Ul L No. 

Leaching, Migration, 
and Surface run-off 

Groundwaters  Md Ul L No. Made ground will be confined beneath hardcovers. 

 

Table 9 - Refined Off Site Pollution Linkages 

Source Pathway Receptor Con. Prob. Risk Are Mitigation Measures required? 

Historical and present 
land use 

Ingestion, 
Inhalation, Dermal 
Contact 

Future Site Users Md Ul L No 

Construction Workers Md Ul L No 

Leaching, Migration 
and Surface run-off 

Secondary A Aquifer Md Ul L No 

After CIRIA Report C552, Contaminated Land Risk Assessment A Guide To Good Practice, 2001 

KEY: Consequence: Sv = Severe, Md = Medium, Mi = Mild, Mr = Minor 

Probability: Hi = High likelihood, Li = Likely, Lw = Low Likelihood, Ul = Unlikely 

Risk: VH = Very High, H = High, M = Moderate, M/L = Moderate/Low, L = Low, VL = Very Low 
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Based on the results of the site investigation, the revised risk assessment has indicated the 
following; 

 Elevated concentrations of heavy metals (lead) and organics (PAH) identified within the 
made ground on site. The proposed development will be under hardcovers, therefore the 
risk to human health and groundwater will be Low. However, the risk to construction 
workers is considered to be Moderate to Low risk. With the use of appropriate PPE the 
risk to construction workers is Low. 

 No asbestos fibres were identified within the made ground across the site and the 
proposed development will be under hardcovers. Therefore, the risk to human health is 
considered to be Low. However, in view of the historical nature the presence of asbestos 
cannot be discounted. Therefore, the risk to construction workers is considered to be 
Moderate to Low. Damping down will be required during any earthworks to mitigate the 
risk. 

 Localised marginally elevated concentrations of Carbon Dioxide identified with negligible 
flow rate represent a Low risk to future site users and a Moderate to Low risk to 
Construction Workers. However, with the use of appropriate PPE the risk is to 
construction workers is Low. 

 

6.8 Recommendations for Site Remediation 

6.8.1     General 

In view of the results from laboratory analysis, contamination hazards are present on this site. 

In order to ensure that risks to identified receptors from the proposed development are 
maintained at a Low level, specific mitigation and validation precautionary measures should 
be incorporated. 

The remediation and mitigation measures summarised in the following sections are 
recommended for the proposed development. 

 

6.8.2      Site Wide Preparatory Earthworks 

The following mitigation measures should be undertaken during the general preparatory 
earthworks. 

General Measures Implemented During Construction 

 No asbestos fibres were identified within the made ground during the site investigation. 
However, in view of the historical development on site the presence of asbestos cannot be 
discounted. As such, construction workers should adopt appropriate health and safety 
measures - including damping of materials - when working with made ground deposits. The 
site has undergone a number of phases of construction and demolition. Therefore, the 
presence of asbestos fibres within the made ground cannot be discounted. If any asbestos 
containing materials are identified they should be removed and disposed of to landfill by a 
specialist contractor. 

 Construction workers should undertake ground gas and VOC monitoring prior to and during 
man entry of below ground voids. 

 Construction workers should adopt appropriate health and safety measures. 

 Dust suppression measures should be adopted during all earthworks to mitigate associated 
risks. 
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Minimum Measures to Mitigate Risk to Human Health-End Users 

No pollutant linkages were identified which have the potential to impact human end users of 
the site.  As such, the risk to end-users posed by contamination is considered to be Low and 
no remedial measures are currently required during preparatory earthworks with respect to 
end users. 

 

Minimum Measures to Mitigate Risk to Controlled Waters 

The following additional precautionary minimum measures should be implemented during the 
preparatory earthworks; 

 On completion of the site strip, a visual inspection and validation testing should be 
undertaken on a grid pattern to confirm the absence of any further areas of unknown 
contamination. 

 Additional contaminated materials, if encountered, during construction works and proven to 
represent an unacceptable risk should be removed and disposed of to an appropriate 
landfill.  After completion of these works validation testing and auditing should be 
undertaken to confirm the successful removal of contaminants.  

 Validation testing to be carried out on site won material and imported bulk fill. 

 

6.8.3      Mitigation Measures within the Built Development 

It is recommended that the following mitigation measures should be incorporated into the built 
development; 

 Buried concrete and services should be designed in accordance with the guidance given in 
BRE Special publication No. 1 (Ref. 10).  Based on sulphate conditions the use of Design 
sulphate DS-2 and ACEC Class AC-2 is considered appropriate. 

 The advice of service providers should be obtained to ensure that appropriate measures are 
taken to protect services from contamination and aggressive ground conditions.  

 Soil gas monitoring indicates areas of the site to classify as Characteristic Situation 1. 
Therefore, no specific soil gas protection measures are required. 

 

6.8.4      Validation and Reporting 

All Environmental works should be validated by suitable validation testing and reporting to 
prove the of the applied mitigation strategy and to assess any residual risks to the 
development. 

 

6.9      Waste Regulations 

The development of the site will require the excavation and handling of made ground 
materials and potentially contaminated materials associated with the former land use. These 
materials could classify as waste and, if this is the case, their excavation and handling would 
be subject to Waste Management Licensing and Regulations (Ref. 11) 

Earthworks materials, which are not a risk to human health or the wider environment can 
cease to be waste for a particular use by following the current voluntary industry definition of 
waste: Development Industry Code of Practise (COP) (Ref. 12). 
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This requires registration of the site under the waste COP and presentation of a materials 
management plan and earthworks validation report to confirm compliance. 

Site won waste material which is designated for off site disposal must comply with the 
following criteria; 

 Waste should be characterised prior to disposal 

 It is the waste producer’s responsibility to ensure compliance with the requirements of 
Landfill Directive/Transfer notes 

Based on the results it is anticipated that made ground waste generated on site could have 
enhanced disposal costs. 

All laboratory results should be issued to the selected landfill to establish if they will accept the 
waste and to confirm the classification. 



2 Little Lever Street, Manchester, Desk Study and Geo Environmental Site Investigation Report, 116341/01A 
 

July 2018 

REFERENCES 

1. Soiltechnics Ground Investigation for a proposed development at 35 Back Piccadilly, 
Manchester (2005) 

2. Model Procedures for Contaminated Land – CLR11 

3. Environment Agency, ‘Using Soil Guideline Values’, SC050021/SGV 

4. Environment Agency, 2004, Remedial Targets Methodology 

5. Surface Waters (Abstraction for Drinking Water)(Classification) Regulations (1996) 

6. Ground Gas Handbook 

7. CIRIA C665 Assessing risks posed by hazardous ground gases to buildings (2007) 

8. Building Research Management. Concrete in Aggressive Ground Special Digest 1 (2005) 

9. Waste Management Licensing Regulations 

10. CL:AIRE Waste Code of Practice 

11. Asbestos Survey Report 

12. Ian Farmer Associates Factual Report, Gardens Hotel, Manchester (2016) 



2 Little Lever Street, Manchester, Desk Study and Geo Environmental Site Investigation Report, 116341/01 
 

June 2018 

Appendix A 

 
Desk Study Information 
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