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Executive Summary 

Appointment 

In January 2023, Curtins were instructed to undertake a review and update the Ground Investigation Reports for the site at Echo 
Street, Granby Row, Manchester, M1 3QJ, utilising the previous Ground Investigation information.  

Curtins previously carried out a Phase 2 Site Investigation, instructed by iQ Student Accommodation, over five stages spanning 
between 2017 and 2019. Construction commenced in 2019 however, project progression was halted in 2020 following the COVID-
19 pandemic and the Development Proposals have since changed. 

This report has been undertaken in support of a new planning application and amendments to development proposals including 
building heights, internal layouts and change from mixed use to 100% purpose-built student accommodation with some 
amenities/plant on the ground and basement floor.  

Further ground investigation was undertaken in 2019 at the request of the previous contractor to further inform design. Findings of 
this additional investigation were also reviewed in 2023 and presented under a separate cover (Ref. 065374-CUR-00-XX-RP-GE-
80003-P01).  
 

Current Site Status 

The site is approximately 0.498Ha in size. The site is currently vacant following previous demolition and commencement of 
construction works under planning permission LPA Ref. 18267/FO/2017 and subsequent amendments. Piling has been completed 
and construction of pile caps and ring beams is complete in part. Gravel surfacing covers the site, and some equipment and 
materials remain on site (barriers, cones, gravel etc). Access gates to the construction site are located on Echo Street. 

The site is bounded to the north by Granby Row and Lambert House residential apartments, to the east by Echo Street and retail 
units, a railway line (viaduct) abuts the southern boundary of the site with Altrincham Street beyond, and to the west by  Vimto 
Park. 

Summary of Phase 

1 

The earliest available historical mapping, in the late 19th Century, shows most of the site is occupied by industrial/commercial 
buildings (Printing Works, Battery Repairs and Window Cleaner). Surrounding the site is London Road Railway Station (100m 
northeast) and a Fire Engine Station (90m north). By mid to late 20th Century major demolition has occurred on the site and a 
depot/garage with an underground petrol tank is constructed in the northeast, Chandos Hall in the west and garages in the 
southeast. During the 1990s to 2017the depot/garage was converted to a nursery. 

The site is indicated to be underlain Made Ground, overlying Glacial Till, underlain by sandstone of the Chester Pebble Beds 
Formation. The superficial deposits are classified as a Secondary Undifferentiated Aquifer whilst the bedrock is classified as a 
Principal Aquifer.  The nearest surface water feature is the Rochdale Canal located 175m north of the subject site, and the culverted 
River Medlock is recorded approximately 200m south-east of the site flowing east to west. There are numerous groundwater 
abstractions located within 1km of the site (the nearest being 236m west), however none of which are noted as potable abstractions.   

Primary potential risks to be investigated during the Phase 2, as well as establishing ground conditions for geotechnical design, 
included; potential for land gas and risks to human health and groundwater. Risks to surface waters was Low given the relatively 
large distance to the nearest receptor, and therefore did not warrant further investigation. 

Fieldworks 

Undertaken 

Stage 1 & 5A of the ground investigation was undertaken between 18th and 21st July 2017, Stage 2 undertaken on 27th September 
2017, Stage 3 undertaken on 19th to 21st January 2018, Stage 5B undertaken on 13th May 2019, and Stage 4 undertaken between 
28th May - 4th June 2019. Investigations were undertaken to characterise ground conditions as well as to identify the dimensions 
and extent of on-site retaining wall foundations, railway viaduct foundations and an identified concrete cased utility tunnel. These 
works comprised; six cable percussive boreholes with rotary follow-on, three micro-rotary (open-hole) boreholes, seven machine 
excavated trial pits, sixteen window samples holes, and five hand dug trial pits with hand-held window sample follow on.  

Land gas and groundwater monitoring standpipes/piezometers were installed in eight window sample holes and four cable 
percussive boreholes. Selected soil samples were subjected to laboratory analysis. Six return ground gas monitoring visits have 
been undertaken, in addition to two groundwater level monitoring visits.  

Encountered 

Ground Conditions 

Made Ground was encountered at all exploratory hole locations from ground level to depths of 0.30-3.80m bgl. Beneath a surface 
covering of asphalt, concrete or grass and topsoil overlying Made Ground generally comprised varying thicknesses of Sand & 
Gravel (sub-base, and ash and brick fill), underlain by Made Ground of very sandy, very gravelly Clay. Anthropogenic constituents 
included asphalt, coal, aggregate, glass, concrete, ash, tile, clinker, bitumen and brick. 

The Made Ground was underlain by Glacial Till deposits comprising Clay with interbedded sands and gravels. Clay is firm to very 
stiff, dark greyish-brown, sandy with frequent fine to coarse sub-angular gravel of mixed lithologies. Underlying this, from depths 
of between 2.90m – 6.50m bgl, is medium-dense to very dense, reddish-brown, slightly cobbly, gravelly, fine to coarse Sand, 
considered to be indicative of weathered bedrock deposits. Gravel and cobbles are sub-angular to sub-rounded, fine to coarse of 
various lithologies including sandstone, mudstone, granite and quartzite.  

Competent bedrock, associated with the Chester Pebble Beds Formation, was encountered at 7.50-13.50m bgl, recorded as 
extremely weak to weak, reddish-brown, medium grained, arenaceous Sandstone, identified to a maximum depth of 25.50m bgl 
through coring. The sandstone is of very poor to poor rock quality. 

During Stage 5 of the investigation, the railway viaducts foundations/base of the viaduct brick wall were not identified in any of the 
hand dug or machine excavated trial pit locations undertaken. A thin concrete footing was encountered in TP102 at 1.45m bgl, 
adjacent to the infilled section of the brick arch. This is not considered indicative of the foundations of the wider viaduct. The 
inspection of the retaining walls foundation found the concrete foundations for the western boundary wall (top of the foundation 
was identified at 0.30-0.35m bgl with a projection of 0.55m). However, the retaining wall foundations were not identified along the 
northern boundary, instead a concrete service tunnel was encountered. 

No groundwater strikes were recorded during siteworks. Subsequent monitoring has encountered perched water at 0.40m to 
>3.90m bgl within the window samples holes and within BH03 the groundwater is greater than 10.30m bgl. 
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Environmental 

Laboratory Testing 

and Ground Gas 

Monitoring Results 

With respect to the proposed end-use of the site Residential Generic Assessment Criteria have been minor exceedances in 
seventeen Made Ground samples with respect to PAHs, Benzene, Arsenic and Lead. An ashy stratum, including ash and clinker, 
encountered in many of these locations may be responsible for the PAH and heavy metal exceedances and is indicative of the 
historical uses of the site. 

An exceedance for benzene was identified in one sample only (BH03 at 0.30m bgl). This exceedance was discounted on the basis 
of it being isolated to one location, site ground levels have since been reduced significantly in this area for the proposed basement 
and given the basement end use is considered more analogous with a Commercial end use scenario; concentrations of benzene 
recorded were significantly below Commercial GAC. 

Marginally elevated concentrations of sulphate, copper and multiple PAHs were recorded in water samples obtained from within 
the bedrock strata, with respect to UK Drinking Water Standards.  

During ground gas monitoring, a maximum carbon dioxide (CO2) concentration was identified at 2.4% v/v with a maximum flow of 
6.4l/hr recorded. Concentrations of methane (CH4) has been recorded below the instruments limit of detection in all monitoring 
wells. The adopted Gas Screening Values (GSV) for the site are 0.011l/hr for carbon dioxide. 
 

Ground 

Contamination and 

Ground Gas 

Assessment 

A Moderate/Low risk rating is identified to end-users at this stage from direct contact, inhalation and ingestion of contaminants 
within Made Ground soils due to concentrations of PAHs and lead recorded above nominated GACs.  

A Low-risk rating is identified to construction workers and adjacent residents at this stage from direct contact, inhalation and 
ingestion of contaminants associated with Made Ground soils.  

A Moderate/Low risk rating is identified to the underlying Principal Aquifer associated with the Chester Pebble Beds Formation 
and associated weathered deposits. Where further piling works are required a Piling Risk Assessment should be undertaken to 
determine suitable piling methods to mitigate the risk presented to the underlying Principal Aquifer.  

With reference to CIRIA C665 and BS8485:2015, the maximum carbon dioxide concentrations and respective gas screening values 
indicate a Gas Characterisation Situation 1 (CS1) gas regime, requiring no gas protection measures for the proposed new 
development. The risk to site end users from ground gases is therefore considered to be Low. 

UK Radon Mapping confirms the site is situated in an area where <1% of homes are above the radon action level. As the new 
development incorporates a basement the advice of a specialist Radon assessor must be obtained.  

Preliminary 

Material 

Classification and 

Soils Reuse 

If soil arisings are required to be disposed offsite, an initial assessment of Made Ground was carried out using a preliminary waste 
characterisation assessment tool. Results of twenty-five of twenty-nine soil samples assessed indicated an initial classification of 
non-hazardous. Four samples were assessed as hazardous (WS02 at 0.10m, WS04 at 0.15m bgl, BH03 at 0.30m bgl and WS08 
at 1.80m bgl). It should also be noted that this information is for guidance only and if soil material is to be disposed offsite, further 
soil contaminant testing and position specific assessments, in line with WM3, is likely to be required. Further soil contaminant 
testing, and assessments should be carried out and based on the WAC results.  

The Contractors should satisfy themselves regarding the classification of any waste arisings. Confirmation of acceptability should 
be sought from the receiving landfill or treatment facility via the issue of laboratory chemical testing results.  

Excavated soils should be suitable for re-use at the site following appropriate waste management regulations and/or under a 
Materials Management Plan (MMP). 

Geotechnical 

Assessment 

The Made Ground and the superficial deposits were not considered to be suitable founding stratums at the time of initial Phase 2 
assessment, and it is likely that the proposed high-rise building will have significant loadings therefore, piled foundations were 
recommended for the proposed development designed in end bearing in the sandstone, which have since been implemented. 

As piled foundations were anticipated, a suspended slab was recommended to bear on the pile caps by a network of beams which 
will minimise any differential settlement between the floor and the piled structure. 

It is understood that piling works are complete/near complete following construction commencement in 2019 for the previous 
scheme. It is recommended that the piling contractor confirms the new piles are suitable in supporting the new scheme. 

Based on the laboratory test results it is considered that a Design Sulphate Class may be taken as DS-3 in Made Ground and DS-
1 in natural deposits, and an ACEC class of AC-3 for Made Ground and AC-1 for natural deposits would be appropriate for the site. 

Excavation through layers of Made Ground and superficial deposits may not be feasible using conventional site plant, due to 
concrete obstructions. An allowance should be made for breaking out and removing any encountered concrete obstructions, 
although noting that most are likely to have been grubbed out as part of previous enabling works. Two Underground Storage Tank’s 
(UST’s) were removed in 2019 from the north east of the site (see Curtins verification report).  

Groundwater is not anticipated to be encountered in shallow excavations, however encountering perched water cannot be 
discounted. 

Groundworks should be co-ordinated with Network Rail and design should ensure existing viaduct foundations are not surcharged 
or undermined.  

Recommendations 

Based on the findings of the ground investigation, the following recommendations are made: 

1) It is recommended that in the limited proposed areas of soft landscaping, clean capping is installed to break the source-
pathway-receptor (SPR) linkage from elevated PAH, Arsenic and Lead concentrations. For the remainder of the site, the 
building footprint and areas of hard standing will break the SPR linkage;  

2) It is recommended that, if further piling is required, a Piling Risk Assessment (PRA) is undertaken to determine suitable 
methods of piling to mitigate risk presented to underlying Principal Aquifer; 

3) It is recommended that the piling contractor is contacted to advise the suitability of the piles constructed as part of the previous 
phase of development in supporting the new scheme. 

4) A Remediation Strategy should be produced to detail the extent of remedial measures required; 
5) If, during groundworks or construction works, any further tanks are discovered the occurrence should be noted, and procedures 

followed as indicated within a Remediation Strategy; and  
6) It is recommended that construction workers are provided with appropriate PPE and sanitary facilities with reference to the 

environmental testing results presented herein and within Appendix C.   
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1.0 Introduction 

1.1 Project Background 

In January 2023 Curtins were instructed to undertake a review and refresh the Ground Investigation 

Reports for the site at Echo Street, Manchester, M1 3QJ. Previous Ground Investigation information is 

utilised for this assessment. The site is centred on National Grid Reference: 384670, 397700, and 

covers an area of approximately 0.49Ha. A site location plan is presented as Figure 2.1. 

Curtins previously carried out a Phase 2 Site Investigation, instructed by iQ Student Accommodation, 

over five stages spanning between 2017 and 2019. Construction commenced in 2019 however, project 

progression was halted in 2020 following the COVID-19 pandemic and development proposals have 

changed slightly from a mixed use of Commercial and Purpose-Built Student Accommodation (PBSA) 

to 100% PBSA (with ancillary and amenity areas). This report has been undertaken in support of a new 

planning application and amendments to development proposals including building heights, internal 

layouts and proposed end use.  

A basement is proposed across the central and western extent of the building footprint which will used 

for storage and plant. Ground floor uses will include bedrooms, communal areas and HV/LV substation 

and switchroom.  

Proposed development plans provided are enclosed in Appendix A. A landscaping plan is not currently 

available but some small, landscaped areas are anticipated.  

Further ground investigation was undertaken in 2019 at the request of the contractor to further inform 

design, also reviewed and updated in 2023. Findings of this additional investigation are presented under 

a separate cover (Ref. 065374-CUR-00-XX-RP-GE-80003-P01), the additional investigation should act 

as an addendum to this report.  

1.2 Scope of Services 

This investigation addresses recommendations as presented in the Phase 1 report (Ref.1), with the aim 

of the Phase 2 works to characterise the geo-technical and geo-environmental conditions for the 

purposes of redevelopment as a student apartment block with some ground floor and basement 

amenities along with minor soft landscaping externally. This report has been reviewed and updated 

following initial construction works, slight changes to scheme and in support of a new planning 

application.  

Due to previous access restrictions, the proposed investigation  was split into five stages on four areas 

of the proposed development site. These stages included:  

• Stage 1 Chandos Hall Investigation (western portion); 
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• Stage 2 Chandos Hall Additional Works (western portion); 

• Stage 3 Garages and Nursery Pre-Demolition Investigation (part of the southeast and central 

portions); 

• Stage 4 Nursery Post-Demolition Investigation (remainder of the central and eastern portions); 

and 

• Stage 5 Viaduct Foundation Inspection (southern boundary). 

Stage 5 was separated into two phases of investigation (Stage 5a and Stage 5b). An initial phase of 

hand excavated trial pits was undertaken, Stage 5a, however the foundations of the viaduct were not 

encountered. A second phase, Stage 5b, was then undertaken, comprising machine excavated trial 

pits, to attempt to identify the foundations. 

A factual geo-environmental letter report summarising the findings of the Stages 1, 2 and 5a (Ref.2) 

and several previous versions of this Phase 2 report have previously been issued.  

The final stage of investigation (Stage 4) and the additional viaduct inspections (Stage 5b) were 

completed in 2019 and an updated Phase 2 report was issued. The report was specifically intended to 

determine: 

a) If there is a risk of the proposed end-user being adversely impacted upon by potential 

contamination in shallow site soils that may be present on the site due to its known current, 

recent and historical use; 

b) If there is a risk of groundwater and/or surface water being adversely impacted upon by potential 

contamination that may be present on the site due to its known current, recent and historical 

use; 

c) An assessment of the risk to the end-user from potential ground generating gases. 

d) Recommendations for the design of foundations and building ground floor slabs; and 

e) Recommendations for the specification of sub-structure concrete and water supply pipes. 

Consideration of detailed flood risk, ecology and archaeological issues are outside of the scope of this 

report but are understood to be covered in other supporting planning application documents. 
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2.0 Phase 1 Preliminary Site Assessment Summary 

This section presents a summary of the current site setting, history, geology, and hydrogeology/hydrology, as 

presented in the Curtins Phase 1 report (Ref.1). It is not the intention of this report to duplicate the Phase 1, 

with the information below providing the background information to support the revised post Phase 2 siteworks 

Conceptual Site Model (CSM), as presented in Section 8.0. 

2.1 Current Setting 

 At Time of Investigation 

The site was located off Granby Row in Manchester City Centre as illustrated in Figure 2.1 

below. The site at the time of Phase 2 intrusive ground investigation was occupied by buildings 

of various uses including:  

• A 14-storey residential block in the western portion, formerly known as Chandos Hall with 

soft landscaping and hardstanding in the centre. At the time of writing, demolition of this 

building was being undertaken, 

• Echo’s Day Nursery is in the northeast corner of the site, 

• Garages in the southeast, accessed off Echo Street.  

The site sloped from an elevation of approximately 41.00m AOD in the east, to approximately 

38.43m AOD in the west, a retaining wall separated the higher eastern (nursery and garages) 

portion of the site from the lower western (residential) portion. 

There was also large retaining walls on the north western and western boundaries of the site 

separating the western (residential) portion of the site from the higher surrounding land. The 

site was bound to the north by Granby Row and Lambert House residential apartments, to the 

east by Echo Street and retail units, a railway line (viaduct) abuts the southern boundary of the 

site with Altrincham Street beyond, and to the west by a Vimto Park. 

 Following Initial Groundworks/Construction Works 

The site is currently vacant following previous demolition works and commencement of 

construction works under planning permission LPA Ref. 18267/FO/2017 and subsequent 

amendments. Piling has been completed across the site and construction of pile caps and ring 

beams is complete in part.  

Gravel surfacing covers the site and some equipment and materials remain on site (barriers, 

cones, gravel etc). Access gates to the construction site are located on Echo Street. 
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Site levels are now in region of 37-38.80m AOD on the western and central portions of the site 

where the basement is proposed, increasing to circa 40-40.50m in the eastern portion.  

 

Figure 2.1 – Site Location Plan (site boundary shown in red).  
Crown Copyright. License Number 100022432. 

 

2.2 Previous Site Use 

A review of the available historical mapping information for the site, as presented within Curtins Phase 

1 report (Ref.1), has been undertaken with specific reference to potential sources of contamination. 

The earliest available historical mapping, in the late 19th Century, shows most of the site was occupied 

by industrial/commercial buildings (Printing Works, Battery Repairs and Window Cleaner). Surrounding 

the site was London Road Railway Station (100m northeast) and a Fire Engine Station (90m north). By 

mid to late 20th Century major demolition had occurred on the site and a depot/ garage with a ‘sunk’ 

petrol tank noted in the northeast, Chandos Hall in the west and garages in the southeast. During the 

1990s to 2019 the depot/garage was converted to a children’s day nursery.  
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2.3 Published Geology 

A study of the Envirocheck, British Geological Survey (BGS) borehole records and the BGS 1:50,000, 

(Sheet 85, Solid and Drift, 2011) for Manchester indicates the following likely geological ground 

conditions across the site: 

• Made Ground (Undivided) (Holocene) 

• Superficial: Glacial Till (Devensian) 

• Solid Geology: Chester Pebble Beds Formation (Early Triassic) 

 Made Ground Deposits 

Following a review of the BGS borehole records, Made Ground up to 5.0m thick was anticipated 

to be present.    

 Superficial Deposits 

Glacial Till, comprising clay and boulders suspended in a matrix of mud or sand, however soft 

Alluvial Deposits may be expected to be present underlying the site, associated with the 

adjacent River Medlock. According to local BGS borehole records, the superficial deposits are 

expected to depths of 5.00-6.50m bgl.  

 Bedrock Deposits 

Bedrock deposits are present as Chester Pebble Beds Formation, predominantly comprising 

sandstone described as cross-stratified fine to coarse sandstone with conglomerates and 

sporadic siltstones. The shallow bedrock is expected to be highly weathered.  

There are no known faults within a 100m radius outside the site boundary.  

 Mining and Quarrying 

The Coal Authority interactive mapping shows that the site is located within a coal mining 

reporting area. 

No coal outcrops and/or mine entries are recorded within a 1.0 km radius outside the site 

boundary. The site is not located within an area that has been influenced by past shallow coal 

mine workings. As such, the risk, to the development, from coal mine workings is low and has 

not been considered further. 

There are no recorded mineral sites within 500m of the site.   
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 Other Pertinent Geological Existing Geological Records  

The Envirocheck report confirms that there is low to no hazard from the following ground 

stability hazards on the site: 

• Collapsible and Compressible Ground, 

• Dissolution,  

• Landslide, 

• Running Sand,  

• Shrinking or Swelling Clay.    

UK Radon Mapping confirms the site is situated in an area where <1% of homes are above the 

radon action level. Where the new development incorporates a basement the advice of a 

specialist Radon assessor must be obtained. 

2.4 Hydrogeology and Hydrology 

Environment Agency data indicates that the site, corresponding with the underlying bedrock geology, 

overlies a Principal Aquifer. Principal Aquifer is described as:  

“Layers of rock or drift deposits that have high intergranular and/or fracture 

permeability meaning they usually provide a high level of water storage. They may 

support water supply and/or river base flow on a strategic scale. In most cases, 

Principal Aquifers are aquifers previously designated as Major Aquifers. “ 

This is noted as being overlain by a superficial Secondary Undifferentiated Aquifer. Secondary 

Undifferentiated Aquifer is described as: 

“Assigned in cases where it has not been possible to attribute either category A or B 

to a rock type. In most cases, this means that the layer in question has previously 

been designated as both minor and non-aquifer in different locations due to the 

variable characteristics of the rock type.” 

There are nine groundwater abstraction points located within 1km of the site; the closest is 236m west 

for industrial/commercial/public service (non-evaporative cooling). The site is not situated within a 

Groundwater Source Protection Zone (SPZ). 

The nearest surface water receptor is the Rochdale Canal, located 175m north of the subject site and 

the culverted River Medlock is approximately 200m southeast of the site, flowing east to west. The site 

is not situated within an Environment Agency Designated Flood Risk Zone. 
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There are eight discharge consents within 250m of the site; the closest is 143 northwest comprising 

public sewage: storm sewage overflow into a freshwater stream/river to Dukes Tunnel.  

No pollution incidents have been recorded within 250m within the last 10 years and there are no surface 

water abstractions recorded within 250m of the site.  

2.5 Landfill 

No historical landfills, licensed waste management facilities or registered landfill sites recorded within 

500m of the site. 

2.6 Unexploded Ordnance (UXO) Risk Assessment 

UXO risk mapping places Manchester City Centre in a Moderate risk area. Moderate risk regions are 

those that show a bomb density of 11 to 50 bombs per 1000 acres and that may contain potential WWII 

targets. Action to mitigate the risk is considered essential, albeit more likely that a reduced scope of 

work is required compared with that needed for high-risk regions. 

Historical mapping shows a wharf 110m and 200m northwest of the site. A review of available 

Manchester Bomb Damage mapping was also undertaken indicating bombing ruins (red shading), 

several fire bombs (red circles), high explosives (blue circles) ruins and damaged buildings (dashed 

shading) in the immediate surroundings of the site. 

 
Figure 2.6a Map of bomb damage in Manchester from WWII. Site boundary identified in red. 
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Subsequently, a Detailed UXO Report prepared by 1st Line Defence (Ref.3) was obtained to support 

risk assessment for the initial Phase 2 ground investigation the findings of which are detailed below: 

• An area of clearance is noted in the northeast corner of the site. It is thought possible that this 

was because of a bomb strike/fire damage. If rubble and debris was present in this area, there 

is a risk that evidence of UXO could easily have been overlooked. UXBs falling into ‘bomb sites’ 

was one of the most common scenarios for this going unnoticed and unrecorded.  

• The rest of the site appears to have survived the war intact. 

Given that most of the site appears to have survived the war, shows no signs of damage and was likely 

accessed frequently, this part of the site has been given a Low Risk. The area within the northeast of 

the site is shown as cleared on post-war aerial photography. Given the poor quality of the record set for 

Manchester, it has not proved possible to prove that this clearance was not due to bombing. Thus, this 

area, with a small buffer to account for the ‘J-curve’ effect, has been given a Medium Risk. The zoned 

risk areas are shown in Figure 2.6b below. 

 
Figure 2.6b Zoned UXO Risk Map. Medium risk areas = orange. Low risk areas = green. 

 

As such the following risk mitigation measures were recommended to support the proposed 

investigation works at the Echo Street site: 
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1. All Works – Site Specific Unexploded Ordnance Awareness Briefings to all personnel conducting 

intrusive works. 

2. Medium Risk Areas: 

a. Open Intrusive Works (trial pits, service pits, open excavations, shallow foundations etc.) – UXO 

Specialist On-site Support and Site Specific Unexploded Ordnance Awareness Briefings to all 

personnel conducting intrusive works. 

b. Boreholes and Piled Foundations - Intrusive Magnetometer Survey of all borehole and pile 

locations/clusters down to maximum bomb penetration depth. 

Any future works relating to the proposed development not covered by the scope of Curtins ground 

investigation will require procurement of a separate Detailed UXO Risk Assessment specific to the work 

being undertaken. Contractors undertaking their own excavations should undertake their own risk 

assessments with specialist input where required.   

2.7 Summary of Phase 1 PCSM 

A summary of potential pollutant linkages at the development site identified in the Phase 1 report (Ref.1) 

presented in Table 2.7, were identified as requiring further investigation to enable the safe 

redevelopment of the site. 

Table 2.7 – Preliminary Conceptual Site Model 

Source Pathway Receptor Risk 

Made Ground of unknown composition from 
uncontrolled deposition of historical 
construction/ demolition waste onsite.  

Potential contamination from historical site 
uses including battery cleaner and printing 
works. 

Potential fuel/oil spillages associated with 
depot/ garage and sunk petrol tanks 
historically onsite. 

Direct contact/ ingestion 

and inhalation 
Future site-users 

Moderate/ 

Low 

Vertical migration through 
the superficial deposits 

(soils) 

Principal Aquifer 
Moderate/ 

Low 

Production of ground generating gases 
from Made Ground deposits containing 
organic/ putrescible content from historical 
site use. 

Vertical and horizontal 

migration through existing 

service corridors and the 

underlying superficial 

deposits 

Future site-users Moderate 

 

Potential contaminants of concern associated with any Made Ground present include, amongst others; 

broad range aliphatic and aromatic hydrocarbons present within any fuel oils; semi-volatile and volatile 
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organic contamination; polycyclic aromatic hydrocarbons (PAHs); inorganic compounds including 

heavy metals; and asbestos present in discarded building materials. 

The qualitative risk assessment determined the above risks associated with the proposed development 

of the site warrant further investigation.   

It was recommended that a ground investigation is conducted to both confirm this assessment and 

provide data in support of the structural and civil engineering design. The scope of the investigation 

undertaken in detailed in Section 3.0.  

Risks to surface waters was assessed as Low considering the relatively large distance to the nearest 

receptor, and therefore do not warrant further investigation. 
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3.0 Phase 2 Investigation Scope of Works 

The ground investigation was undertaken across numerous stages due to the phasing of demolition works on 

site. Stages 1 & 5a were undertaken between 18th and 21st July 2017. Stage 2 was undertaken on 27th 

September 2017. Stage 3 was undertaken from 19th to 21st January 2018. Stage 4 was undertaken between 

28th May and 4th June 2019 and Stage 5b was undertaken on 13th May 2019. 

A summary of the scope and rationale is summarised in Table 3.0. The scope of the ground investigation was 

designed in general accordance with current UK guidance including:  

• CLR11 (Ref.4); 

• British Standard (BS) 10175 (Ref.5); 

• BS5930:2015 (Ref.6); and 

• BSEN1997: Part 2:2007 Eurocode 7 (Ref.7). 

Table 3.0 – Scope and Rationale of Fieldwork Undertaken 

Stage  
Exploratory 
Hole Type 

Exploratory 
Hole Ref. 

Exploratory 
Hole Depth 

(m bgl) 
Rationale 

1
 –

 C
h

a
n

d
o

s
 H

a
ll
  

(w
e

s
te

rn
 p

o
rt

io
n

 o
f 

s
it

e
) 

Cable 
Percussive 
Boreholes 
with Rotary 
follow-on 

BH01 – BH02 19.00 –20.00 

Confirm ground conditions; 
Collect soil samples for chemical & 
geotechnical analysis;  
Undertake rock coring;  
Determine geotechnical parameters of the 
superficial soils and bedrock; and  
Undertake in-situ testing. 

Machine 
Excavated 
Trial Pits 

TP01 – TP04 1.40 – 3.30 
Confirm shallow ground conditions; and 
Determine the extent of retaining wall (northern 
and western boundaries) footings. 

2
 –

 C
h

a
n

d
o

s
 H

a
ll
 

(a
d

d
it

io
n

a
l 

w
o

rk
s

 –
 

w
e

s
te

rn
 p

o
rt

io
n

 o
f 

s
it

e
) 

Window 
Sample Holes 

WS01 – WS04 
and WS02A 

0.60 – 5.00 

Confirm shallow ground conditions; 
Collect soil samples for chemical analysis;  
Install selected boreholes for gas monitoring; 
and 
Undertake in-situ testing. 

Hand Dug 
Trial Pits with 
Hand-Held 
Window 
Sample 
follow-on 

FP101 1.35 
Confirm shallow ground conditions; and 
Determine the extent of service corridor & 
retaining wall (northern boundary) footings. 
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Stage  
Exploratory 
Hole Type 

Exploratory 
Hole Ref. 

Exploratory 
Hole Depth 

(m bgl) 
Rationale 

3
 

– 
G

a
ra

g
e

s
 a

n
d

 N
u

rs
e

ry
 P

re
-D

e
m

o
li

ti
o

n
 

In
v

e
s

ti
g

a
ti

o
n

  
(p

a
rt

 o
f 

th
e
 s

o
u

th
e

a
s

t 
a

n
d

 c
e

n
tr

a
l 

p
o

rt
io

n
s

) 

Cable 
Percussive 
Boreholes 
with Rotary 
follow-on 

BH03 25.50 

Confirm ground conditions; 
Collect soil samples for chemical & 
geotechnical analysis; 
Undertake rock coring; 
Determine geotechnical parameters of the 
superficial soils and bedrock;  
Undertake in-situ testing; and  
Install for gas monitoring and groundwater 
sampling.  

Window 
Sample Holes 

WS08 – WS11 3.00 – 5.00 

Confirm shallow ground conditions; 
Collect soil samples for chemical analysis; 
Undertake in-situ testing; and  
Install selected boreholes for gas monitoring. 

Hand-Held 
Window 
Sample Holes 

WS05 – WS06 2.90 – 3.00 
Confirm shallow ground conditions;  
Collect soil samples for chemical analysis; and 
Install selected boreholes for gas monitoring.  

Micro-Rotary 
(open) 
Boreholes 

RH01 – RH03 7.00 – 13.00 
Confirm ground conditions; and 
Determine the depth of the bedrock. 

4
 

– 
In

v
e
s

ti
g

a
ti

o
n

 P
o

s
t 

-D
e
m

o
li
ti

o
n

 o
f 

N
u

rs
e

ry
 a

n
d

 G
a
ra

g
e

s
 

(e
a

s
t 

a
n

d
 n

o
rt

h
 e

a
s

t 
a

n
d

 n
o

rt
h

 o
f 

s
it

e
) 

Cable 
Percussive 
Boreholes 
with Rotary 
follow-on 

BH401-
BH403* 

21.00 -23.00 

Confirm ground conditions; 
Collect soil samples for chemical & 
geotechnical analysis; 
Undertake rock coring; 
Determine geotechnical parameters of the 
superficial soils and bedrock;  
Undertake in-situ testing; and  
Install for groundwater sampling and 
monitoring. 

Window 
Sample Holes 

WS401-
WS404 

4.23 - 5.37 
Confirm shallow ground conditions; 
Collect soil samples for chemical analysis; 
Undertake in-situ testing; 

5
A

/B
 –

 R
a
il

w
a
y
 V

ia
d

u
c

t 
In

s
p

e
c

ti
o

n
 (

s
o

u
th

e
rn

 
b

o
u

n
d

a
ry

 o
f 

s
it

e
) Hand Dug 

Trial Pits (A) 
HP01 – HP04 0.35 – 2.10 

Confirm shallow ground conditions; and 
Determine the extent of railway viaduct 
footings. 

Machine 
Excavated 
Trial Pits (B) 

TP101-TP103 2.60-3.65 

Confirm shallow ground conditions; and 
Determine the extent of railway viaduct 
footings, undertaken subsequent to hand dug 
trial pits to gain extra depth.  

* BH402 encountered a shallow obstruction, therefore it was relocated to position BH402A where again a shallow obstruction was identified. 
Therefore, it was moved to BH402B which was advanced to full required depth and extended by rotary coring.  
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For information about location of the exploratory holes, refer to Curtins drawings ref. 065374-CUR-00-XX-DR-

GE-005-V03, Appendix A. Exploratory hole logs can be found in Appendix B. 

Due to restrictions caused by presence of buildings, only some of the exploratory holes were surveyed. The 

elevation and coordinates of the remaining exploratory holes have been estimated from a topographic survey 

where possible.  

3.1 Soil Logging and Sampling 

Exploratory hole arisings were logged on site by a qualified Engineer. All exploratory holes were logged 

in accordance with the requirements of BS5930 (Ref.6). The observed visual and olfactory indications 

of contamination were recorded. Exploratory hole logs are provided in Appendix B. 

3.2 Monitoring Well Installations 

50mm diameter ground gas and groundwater monitoring slotted standpipes were installed within eight 

of the window sample boreholes and four cable percussive/rotary boreholes. A bentonite seal was 

placed above and below the screened section of the borehole to minimise potential for downward 

migration of contaminants and the creation of a preferential migratory pathway. A gravel surround was 

installed in the annulus between the sides of the borehole and the slotted sections of pipe.  

The monitoring wells within window sample boreholes were primarily placed to assess the potential for 

ground gas and strata likely to have the highest permeability. As such the screened section focussed 

on Made Ground, where sufficient depth was encountered, or the underlying natural strata.  

The monitoring wells within the cable percussive/rotary boreholes were installed for the purposes of 

groundwater monitoring and sampling.  Therefore, the strata where groundwater strikes were recorded 

were targeted.  

A summary of the response zones is presented in Table 3.2 below. 

Table 3.2 – Monitoring Well Response Zones  

Borehole 
Ref. 

Response Zone(s)  
(m bgl) 

Strata Description(s)  
(Principal strata in capitals) 

WS01 1.00 – 3.00 MADE GROUND 

WS02A 1.00 – 3.80 CLAY and Sand 

WS03 1.00 – 3.00 CLAY and Sand 

WS07 1.50 – 2.50 CLAY and Sand 

WS08 1.00 – 2.50 MADE GROUND and Clay 
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Borehole 
Ref. 

Response Zone(s)  
(m bgl) 

Strata Description(s)  
(Principal strata in capitals) 

WS09 2.50 – 3.50 CLAY and Sand 

WS10 1.00 – 1.50 MADE GROUND and Clay 

WS11 1.50 – 2.20 CLAY and Gravel 

BH03 8.00 – 15.00 SAND and Sandstone 

BH401 5.00 – 10.00 SAND and sandstone 

BH402B 5.00 – 18.00 SANDSTONE 

BH403 12.00 – 21.00 SANDTONE 

 

Copies of borehole logs can be referred to in Appendix B of this report. 

3.3 Post-Investigation Monitoring 

 Ground Gas Monitoring 

An initial programme of six gas monitoring visits over three months was proposed to assess 

ground gas conditions as identified in the Preliminary Conceptual Site Model in the Phase 1 

Preliminary Site Assessment (Ref.1). The scheduled six visits were undertaken between 26th 

January and 3rd April 2018. 

 Groundwater Monitoring & Sampling  

Groundwater level monitoring was proposed to assess the groundwater conditions of the site.  

Monitoring was undertaken during ground gas monitoring visits, between 26th January and 3rd 

April 2018 for the window sample boreholes and BH03.  

Following the Stage 4 investigation, BH401, BH402B and BH403, were monitored on two 

occasions on 21st and 26th June 2019. Groundwater samples were obtained from BH401, 

BH402B and BH403 on 26th June 2019.   
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4.0 Laboratory Analysis 

Representative soil samples were selected for laboratory chemical analysis, based on field observations and to 

provide a characterisation of the Made Ground and natural strata encountered. Selected soil and groundwater 

samples were placed in laboratory provided containers and stored in cool boxes prior to being transported to 

the nominated laboratory under the laboratory’s chain of custody documentation.  

The laboratories selected by Curtins for chemical analysis was Concept Life Sciences Laboratories and 

Envirolab (UKAS and MCERTS accredited) and for geotechnical analysis was i2 Analytical (UKAS accredited), 

Professional Soils Laboratory (UKAS accredited) and Derwentside Environmental Testing Services Ltd (UKAS 

accredited). 

Given the potential site-wide source of contamination (Made Ground) the sampling positions (boreholes) were 

generally located in a targeted, systematic array to give adequate and representative coverage of the site 

accounting for the historical site use, proposed end-use and the immediate environmental setting.   

4.1 Soil Analysis 

The contaminants of concern potentially present on the site was considered to include, amongst others; 

organic matter, ash and fill, hydrocarbons (e.g. fuel/oils), heavy metals and asbestos the extent of which 

is captured by the broad environmental testing suite listed in Table 4.1 below.   

Table 4.1 – Environmental Chemistry Analysis Suite: Soils 

Suite Ref. Analyte LOD  

Soils Suite A 

Asbestos Screen, pH and Soil Organic Matter (SOM) - 

Arsenic, Chromium, Chromium VI, Copper, Lead, Selenium, Zinc, 
Nickel 

5 mg/kg 

Boron (water soluble) 1 mg/kg 

Cadmium 0.5 mg/kg 

Mercury 0.1 mg/kg 

Cyanide (total) 10 mg/kg 

Phenols (screen) 1 mg/kg 

PAHs (USEPA 16) 0.1 mg/kg 

TPH (Aro/Ali Split) 
0.01 to 0.1 

mg/kg 
 

A total of thirty-one soil samples were taken in total from the exploratory hole locations across the site 

and tested for Suite A. These comprised twenty-nine Made Ground soil samples and two natural soil 

samples. 
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Copies of the environmental chemistry testing certificates are presented in Appendix C.  

4.2 Groundwater Analysis 

Groundwater analysis has been undertaken on samples obtained from borehole BH401, BH402B & 

BH403. These boreholes were selected for sampling to the potential sources of contamination noted 

within these areas, as identified within the Phase 1 report (Ref.1) i.e. depot, garages, tanks etc.  

The contaminants of concern potentially present on the site was considered to include, amongst others; 

organic matter, ash and fill, hydrocarbons (e.g. fuel/oils) and heavy metals the extent of which is 

captured by the broad environmental testing suite listed in Table 4.2 below.   

Table 4.2 - Environmental Chemistry Analysis Suite: Waters 

Suite Ref. Analyte LOD  

Water Suite A 

pH  - 

Total Hardness 2 mg/l 

Arsenic, Lead, Nickel, Selenium, Zinc 1 µg/l 

Boron (water soluble), Chromium, Copper, Mercury, 
Phenols (screen) 

0.01 - 10 µg/l 

Cadmium 0.2 µg/l 

Cyanide, Sulphide 0.005 – 0.1 mg/l 

Sulphate  1 mg/l 

PAHs (USEPA16) 0.01 µg/l 

TPH (Aro/Ali Split) 1 – 5 µg/l 

Copies of the environmental chemistry testing certificates are presented in Appendix C 

4.3  Quality Assurance and Quality Control 

Soil chemical analysis was conducted by Concept Life Sciences Laboratories, Derwentside 

Environmental Testing Services Ltd and Envirolab for various samples. Groundwater samples were 

tested by Envirolab. All samples were delivered in appropriate containers for the suites tested. Concept 

Life Sciences and Envirolab did not record any deviating samples. 

Derwentside Environmental Testing Services Ltd recorded that holding times were exceeded for tests 

(sulphate aqueous extract as SO4). As results appear consistent between laboratories, and no 

significant sources of sulphate have been identified on site it is considered that these results are 

acceptable and do not affect the validity of these results.  
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4.4 Geotechnical Analysis  

Soil samples for testing were prepared in accordance with BS1377: Part 1:2016 (Ref.8) and 

representative sub-samples were taken for testing. The following tests were carried out: 

• 12 No. Moisture content; 

• 8 No. Atterberg Limits; 

• 5 No. Particle Size Distribution by wet sieve; 

• 48 No. Water soluble sulphate; and 

• 48 No pH value. 

Rock samples for geotechnical testing were prepared and tested in accordance with ISRM Suggested 

Methods (Ref.9). The following tests were carried out: 

• 48 No. Point Load Index Test (PLT); and 

• 12 No. Unconfined Compressive Strength (UCS).  

Copies of the geotechnical testing certificates are presented in Appendix D.  
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5.0 Encountered Ground Conditions 

5.1  General 

A summary of the ground conditions encountered during the site investigation works is presented below, 

with detailed information presented in the exploratory hole logs included in Appendix B and a summary 

of each strata presented in subsequent sections.  

Table 5.1 – Summary of Ground Conditions Encountered 

Stratum 
Depth to top of 

strata, m bgl 
(mAOD) 

Thickness (m) 
Description 

Min Max 

MADE GROUND  
0.00  

(38.35 – 41.00) 
0.30 3.80 

Asphalt, concrete or grass and TOPSOIL, 
overlying 

sand and gravel and GRAVEL (ash & brick fill), 
overlying 

Very gravelly, very sandy, clay and very gravelly 
fine to coarse sand. 

Anthropogenic constituents include asphalt, 
coal, aggregate, glass, concrete, ash, tile, 

clinker, bitumen and brick. 

SUPERFICIAL 
DEPOSITS 

0.30 – 3.80 
(34.55 – 39.70) 

0.40 6.30 
Slightly sandy slightly gravelly CLAY 

interbedded with localised sand and gravel. 

POSSIBLE 
WEATHERED 
BEDROCK 

2.90 – 6.50 
(33.20 – 35.95) 

4.20 8.60 

Very dense light brown, light reddish brown and 
orangish brown slightly gravelly fine to coarse 
SAND. Gravel is fine to coarse subangular to 
rounded sandstone, mudstone quartzite and 

granite.  

BEDROCK 
(Chester Pebble 
Beds Formation) 

7.50 – 13.50 
(26.60 – 30.96) 

3.50* >20.00* 
Extremely weak to weak, reddish-brown, 

medium grained SANDSTONE. 

* Base of deposit not proven 

5.2 Made Ground 

Made Ground was encountered from ground level to a maximum depth of 3.80m bgl in WS01. It 

generally comprised asphalt, concrete or grass overlying sand and gravel of brick and ash fill, underlain 

by clayey Made Ground. An initial layer of asphalt was encountered across most of the site, with 

concrete in the east and grass within the centre-north, associated with the former school playground. 

A granular sub-base was encountered between 0.05m and 1.70m bgl underlying the asphalt and 

concrete, generally described as dark grey to light brown, cobbly, sandy, angular to sub-angular, fine to 

coarse gravel of aggregate, asphalt and concrete. Cobbles are fine, angular to sub-angular of asphalt 

and concrete. Directly underlying the grass, where encountered, between ground level and 0.20m to 

0.30m bgl Made Ground of dark brown, sandy, gravelly clay with frequent rootlets was recorded. Gravel 

is angular to sub-rounded, fine to medium of tile, brick, concrete, sandstone and coal. 
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Further granular Made Ground (brick and ash fill) was encountered (within WS01 – WS10, WS02A, 

TP03, FP101, BH03 and RH02) between 0.05m and 1.40m bgl, comprising yellowish-brown, dark brown 

and dark grey to black, very gravelly, fine to coarse sand and gravel with low to medium cobble content. 

Gravel and cobbles are angular to sub-angular of asphalt, coal, aggregate, glass, concrete, ash, tile, 

clinker, bitumen, brick and other various lithologies including sandstone. 

Cohesive Made Ground was encountered (within WS01, WS05, WS07 – WS11, FP101, BH03, RH01 

and RH03) between 0.15m and 3.80m bgl, comprising very soft to firm, grey and brown, sandy, gravelly 

Clay. Gravel is angular to sub-rounded, fine to medium of various lithologies including concrete, tile, 

metal, asphalt, ash, coal, brick and clinker. 

Adjacent to the viaduct, Made Ground soils were recorded to maximum depths of between 1.90m and 

3.65m bgl. The base of the Made Ground was not encountered in TP101 at 3.65m bgl. Deposits were 

consistent with those described previously, where dark brown granular soils are underlain by light and 

dark brown, with grey mottling, sandy gravelly clay, with exception of TP102 where no cohesive soils 

were recorded. Boulders of concrete and metal sheeting were also reported in TP102. Timber pieces, 

exhibiting a hydrocarbon odour, were encountered in TP103 between 0.30m and 1.90m bgl. 

A thin vertical layer of Made Ground soils lined the northern edge of the viaduct, separating natural soils 

from the wall.  

The geotechnical test results recorded within the Made Ground are summarised in Table 5.2. Full details 

of the geotechnical results recorded are presented on the exploratory hole logs in Appendix B. The test 

result certificates are included in Appendix D. 

Table 5.2 – Summary of geotechnical test results – Made Ground  

Parameter No. of tests Minimum Maximum Average 

pH 21 7.5 11.4 8.4 

Water Soluble Sulphate (mg/l) 21 <10 1000 80 

SPT ‘N’ Value 5 3 13 7 

5.3 Superficial Deposits  

The superficial stratum comprised Glacial Till from 0.30m to 5.90m bgl (0.40m to 6.50m thick). Deposits 

comprised firm to very stiff, dark greyish-brown with grey mottling, gravelly, sandy Clay with rare silt 

lenses containing relic rootlets and rare rounded cobbles of limestone and sandstone. Gravel is fine to 

coarse, sub-angular to rounded of mixed lithologies including coal, sandstone, mudstone and limestone. 

Thin sand bands were locally recorded within the generally cohesive soils. 

 



 

065374-CUR-00-XX-RP-GE-80002-P03 Echo Street 

Phase 2 Site Investigation 

 

Rev P03 |Copyright ©2023 Curtins Consulting Ltd  Page 20 

 

The geotechnical test results recorded within the superficial deposits are summarised in Table 5.3a and 

Table 5.3b. Full details of the geotechnical results recorded are presented on the exploratory hole logs 

in Appendix B. The test result certificates are summarised in Appendix D. 

Table 5.3a – Summary of geotechnical test results – superficial deposits 

Parameter No. of tests Minimum Maximum Average 

Moisture Content (%) 12 13 17 14.9 

Liquid Limit (%) 8 31 43 37.4 

Plastic Limit (%) 8 15 20 17.4 

Plasticity Index (%) 8 16 24 20 

Modified Plasticity Index (%) (1) 8 15.2 22.08 18.5 

pH 12 8 9.5 8.55 

Water Soluble Sulphate (mg/l) 12 23 180 88 

Uncorrected SPT ‘N’ Value (full penetration) 
Cohesive 
Granular 

 
55 
2 

 
2 
8 

 
>50 
16 

 
26 
12 

Undrained Shear Strength of Cohesive Soils, Cu (kPa) 
(2) 

Shear Strength at 40kPa confining pressure: 
Shear Strength at 80kPa confining pressure: 

Shear Strength at 160kPa confining pressure: 
Linear Regression  

1 

 
 

104 
119 
128 
85 

(1) Modified plasticity index is the plasticity of components <425µm. 
(2) Cu Obtained from laboratory Unconfined Triaxial Compression Test Results. Only sample obtained from BH402B at 4.00m 

bgl. 
 

Table 5.3b – Summary of estimated parameters – superficial deposits 

Parameter No. of tests Minimum Maximum Average 

Estimated Undrained Shear Strength of Cohesive Soils, 
Cu (kPa) (1) 

55 11 >275 143 

Estimated Coefficient of Volume Compressibility of 
Cohesive Soils, mv (m2/MN) (2) 

55 0.037 0.90 0.07 

Estimated Effective Angle of Shearing Resistance of 

Granular Soils,  (°) (3) 
5 28 - 36 

Unit Weight,  (kN/m3) (4) - 20 

(1) Cu estimated from SPT N value correlation with average Plasticity Index using a Factor of 5.5 (Stroud and Butler, 1975).  
(2) mv estimated from SPT N value correlation with average Plasticity Index using a factor of 0.55 (Stroud and Butler, 1975). 
(3) Estimated from the relationship between typical SPT ‘N’ Value and angle of shearing resistance in granular soils (Peck et al, 
1967).  
(4) From published sources (BS8002). 
 

Fifty-five, uncorrected, SPT ‘N’ Values were recorded in the clay, ranging from 2 to >50, which generally 

increased with depth. The results indicate that cohesive soils are firm to very stiff, with localised pockets 

of soft and very soft clay. Atterberg test results indicate low to intermediate plasticity with low to medium 

volume change potential clay.  
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Undrained shear strength is estimated from SPT ‘N’ values, where full penetration was achieved. Based 

on published empirical relationships (Stroud and Butler, 1975), a factor of 5.5 for a clay with a PI of 20% 

was chosen, resulting in estimated Cu values ranging between 11kPa and >275kPa. The range of Cu 

values indicate medium to very high strength clay soils (typically high strength). The presence of rare 

cobbles within the glacial till deposits were noted which could result in higher SPT ‘N’ values being 

recorded.  

One Multi Stage Undrained Triaxial Compression Test was undertaken on a sample from BH402B at 

4m bgl. The test recorded shear strengths ranging between 104kPa – 128kPa, which is consistent with 

the estimated Undrained Shear Strength derived from SPT ‘N’ Values which indicated medium to very 

high strength clay.   

Two SPT ‘N’ Values were recorded in granular soils in BH403, with values of 8 and 16, indicating loose 

to medium dense soils.  

SPT ‘N’ Values in cohesive superficial soils generally increase with depth, though are generally variable, 

illustrated in Figure 5.3. 

 

Figure 5.3 – SPT ‘N’ Values vs Depth (values of >50 were recorded as 50). 
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It should be noted that, as the SPT data is uncorrected, there may be some variation between the SPTs 

undertaken in the window sample boreholes compared to those undertaken in the cable percussive 

boreholes due to the different equipment used. Therefore, the characteristic ‘N’ values could equate to 

the lowest values recorded in each stratum; a characteristic SPT ‘N’ of 11 could be adopted for the 

cohesive and 26 for the granular superficial deposits, respectively. A review of N60 values confirm the 

lowest N values of 11 and 26 respectively, discounting locally soft deposits.  

With reference to BS8002:2015 (Ref.10), the characteristic ’ of approximately 25⁰ is estimated for a 

soil with 20% plasticity index and C’ should be taken as 0. This is confirmed by Gibson (Ref.11), for a 

plasticity index of 20%, a peak shear angle ’p of approximately 27⁰ can be determined for cohesive 

Glacial Till.  

SPT ‘N’ values can be used to interpret the effective angle of shearing resistance (’), using the 

relationship established by Peck et al (1967) for granular soils. A characteristic N value of 20 correlates 

to a ’ of 32°.  

No bulk densities were obtained for the superficial deposits, however, upon assessing the stratum 

description, along with correlations made within BS8002:2015, the recommended bulk unit weight can 

be taken as 20kN/m3 for both the granular and cohesive soils. 

5.4 Granular Deposits/ Possible Weathered Bedrock 

Underlying predominantly cohesive Glacial Till, granular deposits  were encountered in the deeper 

cable percussive boreholes, and WS01, WS02A, WS03, WS402 and WS404, from depths of 2.90m to 

6.50m bgl (34.15m to 35.95m AOD). This strata was predominantly recovered as dense to very dense 

light brown, light reddish brown and orangish brown slightly gravelly fine to coarse SAND. Gravels are 

fine to coarse subangular to rounded sandstone, mudstone, quartzite and granite. BH01 recorded a 

band (0.90m) of stiff dark brown gravelly clay at 5.80m bgl. A Particle Size Distribution (PSD) test was 

undertaken on this material which recorded it as a very sandy, slightly silty gravel with cobbles. BH02 

recorded very dense gravels of sandstone and mudstone from circa 34m AOD. Four other PSD tests 

were undertaken within the weathered deposits, indicating deposits comprise generally clayey gravelly 

sand. 

Weathered bedrock directly overlies competent bedrock, to depths of between 7.50m and 13.50m bgl 

(26.60 and 30.96m bgl). The weathered bedrock thickness ranges between 4.20m and 8.60m. 

Twenty-two SPT ‘N’ Values were recorded in this strata. The results ranged between 26 and >50, 

indicating the soils are generally dense to very dense, locally medium dense.  
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SPT ‘N’ values can be used to interpret the effective angle of shearing resistance (’), using the 

relationship established by Peck et al (1967) for granular soils. A characteristic N value of 48 correlates 

to a ’ of 38°.  

The geotechnical testing results within this stratum are summarised in Table 5.4a and Table 5.4b.  

Table 5.4a – Summary of geotechnical test results – Granular/Weathered Bedrock deposits 

Parameter No. of tests Minimum Maximum Average 

pH 7 7.6 8.8 8.4 

Water Soluble Sulphate (mg/l) 7 14 73 36 

PSD (%) 
Cobbles 
Gravel 
Sand 

Silt/Clay 

5 

 
0 
0 
34 
3 

 
5 
58 
88 

25.6 

 
1 
17 
66 
16 

Uncorrected SPT ‘N’ Value 22 26 >50 48 

 

Table 5.4b – Summary of estimated parameters – Granular/Weathered bedrock deposits 

Parameter 
No. Of 
Tests 

Value 

Estimated Effective Angle of Shearing Resistance,  (°) 
(1) 

22 38 

Unit Weight,  (kN/m3) (2) - 20 

(1) Estimated from the relationship between typical SPT ‘N’ Value and angle of shearing resistance (Peck et al, 
1967)  
(2) From published sources (BS8002). 

5.5 Bedrock Deposits 

Competent Sandstone bedrock (Chester Pebble Beds Formation) was encountered within BH01 to 

BH03 and BH401 to BH403 from depths of 7.50m to 13.50m bgl (26.60m to 30.96m AOD).  

The bedrock was recorded as extremely weak to weak, reddish-brown, medium grained, arenaceous 

Sandstone with occasional inter-bedded medium quartz gravel/clasts. Generally fresh, with extremely 

closely to closely spaced planar and undulating sub-horizontal to 45° fractures, with clayey and silty 

sand infill. The rock is highly weathered in places, recovered as non-intact deposits comprising slightly 

clayey silty medium sand.  

Rock Quality Designation (RQD) recorded in the exploratory hole logs ranged from 0% to 78%, 

averaging 19% in the bedrock formation. This classifies the rock as being of very poor to poor rock mass 

quality. The RQD varies significantly between core runs. The total core recovery (TCR) ranged between 

0% - 100% and the solid core recovery (SCR) ranged between 0% - 95%. The variability in the quality 

of the rock core samples recovered during this investigation is illustrated in Figure 5.5a. 
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Figure 5.5a – Summary of Rock Quality Parameters within Sandstone bedrock 
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The base of the sandstone was not proven during this investigation. The boreholes were terminated at 

a maximum depth of 25.50m bgl (BH03).  

A summary of the geotechnical test results levels recorded within the bedrock are presented in Table 

5.5a and Table 5.5b. Full details of the geotechnical results recorded are presented on the exploratory 

hole logs in Appendix B and test result certificates in Appendix D. 

Table 5.5a – Summary of geotechnical test results – bedrock 

Parameter 
No. of 
tests 

Minimum Maximum Average 

pH 1 9 

Water Soluble Sulphate (mg/l) 1 10 

Point Load Strength Test, Is(50) 
(MPa) 

Diametral 22 0.01 0.26 0.08 

Axial 26 0.03 0.42 0.13 

Unconfined Compressive Strength (MPa) 12 2.6 11.3 5.76 

Moisture Content 12 8.4 14.5 11.4 

Bulk Density (Mg/m3) 12 1.90 2.22 2.08 

 

Table 5.5b – Summary of estimated parameters – bedrock 

Parameter 
No. of 
tests 

Minimum Maximum Average 

Estimated Unconfined Compressive 
Strength (MPa) (1) 

Diametral 22 0.20 5.20 1.59 

Axial 26 0.60 8.40 2.67 

(1) Derived from correlation between PLT Is(50) and UCS testing results using a factor of 26.7. 
 

Overall, forty-eight Point Load Tests (PLT) were carried out on samples of sandstone bedrock from 

rotary cores. PLT Is(50) values in the range 0.01 MPa to 0.42 Mpa were obtained. When comparing the 

rock strength in different orientations the bedrock is weaker diametrically (average 0.08MPa) compared 

to axially (average 0.13MPa).  

An approximation of the unconfined compressive strength (UCS) is derived from the relationship PLT 

Is(50) x 20 = UCS (Ref.32). On this basis UCS values with an overall range from 0.20 Mpa to 8.40 Mpa 

have been derived; these values indicate extremely weak to very weak rock.  

UCS testing on twelve rock samples recorded values of 2.6 to 11.3MPa indicating a very weak to weak 

sandstone. 

The point load indices indicate that the characteristic compressive strength estimated from point load 

tests is lower than those derived from direct UCS testing. This is conjectured to be due to preferential 

selection of samples for the UCS testing which, given their more intact nature, are inherently stronger 

than those selected for point load tests. It must be noted that a review of the results indicates that the 
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strength of the rock, derived from PLT Is(50) results, is laterally variable. As such it is advised that a 

location by location assessment of the rock strength is undertaken for the purposes of design.  

The combined dataset is interpreted to provide a reasonable characterisation of the range of rock 

strength within the boreholes; some variation beyond these limits should be anticipated.  

Figure 5.5b, summarises the UCS, estimated axial UCS and estimated diametral UCS test results 

against depth.  

 

Figure 5.5b – UCS and estimated UCS vs Depth within Sandstone. 
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5.6 Existing Retaining Walls Foundation Inspection 

The concrete retaining wall foundations, along the western boundary of the site, were located in TP01, 

TP02, & TP03, at similar depths with similar geometries. The top of the foundation was identified at 

0.30 to 0.35m bgl with an approximate 0.55m toe length. The depth of the foundation was not identified 

but it was exposed to 0.40m bgl in TP03. It is anticipated likely that the foundations are founded on stiff 

clay.  

The retaining wall foundations were not identified along the northern boundary of the site in TP04 and 

FP101. Instead, excavations encountered a concrete service tunnel. The top of the service tunnel was 

identified at 0.25m to 0.30m bgl with a projection from the wall of 1.05m bgl, and a presumed thickness 

of 1.05m bgl. Further excavations in this area could not be undertaken due to service constraints. 

A sketch ref. 064987-CUR-00-XX-DR-GE-004-V01, showing the recorded and estimated potential 

retaining wall foundation and service tunnel geometries along the northern boundary is provided in 

Appendix A. These cross-section sketches should be read in conjunction with Curtins Trial Pits Logs 

within Appendix B. 

5.7 Observed Potential Contamination 

Soils which exhibited potential contamination were noted during the siteworks and are detailed in Table 

5.7 as follows: 

Table 5.7 – Observed Potential Contamination during Siteworks 

Borehole Ref. Observed Contamination Depth (m bgl) 

WS02 Slight hydrocarbon odour (potentially associated with ashy strata) 0.10 – 0.30 

WS03 Slight hydrocarbon odour (potentially associated with ashy strata) 0.15 – 0.40 

WS11 Black staining (no odour) 0.50 – 1.20 

BH03 Slight odour (potentially associated with ashy strata) 0.05 – 1.20 

WS403 Hydrocarbon odour 5.00 – 5.45 

 

5.8 Obstructions Encountered 

Obstructions encountered during the siteworks are detailed in Table 5.8 below. 

Table 5.8 – Obstructions Encountered During Siteworks 

Borehole Ref. Obstruction Outcome Depth (m bgl) 

WS02 Suspected concrete Borehole moved – WS02A 0.60 

WS05 Suspected cobble Borehole terminated 2.90 
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Borehole Ref. Obstruction Outcome Depth (m bgl) 

WS07 Suspected cobble Borehole terminated 3.00 

WS09 Suspected cobble Borehole terminated 4.70 

FP101 Unknown Foundation pit terminated 1.35 

BH402 Possible live service Borehole moved – BH402A 0.94 

BH402A Concrete obstruction Borehole moved – BH402B 0.85 

 

5.9 Groundwater 

No groundwater strikes were recorded during siteworks. Water seepages were however encountered 

within several exploratory holes, likely as perched water within made ground and cohesive soils. 

Groundwater seepages encountered are recorded in Table 5.9a.  

Table 5.9a – Summary of groundwater encountered during the investigation works.  

Borehole Ref. Depth (m bgl) Strata Description 

WS01 1.40 – 1.70 MADE GROUND Perched water seepage 

WS03 0.70 CLAY Perched water seepage 

WS06 1.60 MADE GROUND Perched water seepage 

WS08 1.20 MADE GROUND Perched water seepage 

WS09 1.20 CLAY Perched water seepage 

FP101 1.35 MADE GROUND Perched water seepage 

TP102 1.80 MADE GROUND Perched water seepage 

BH401 3.30 CLAY Perched water seepage 

WS401 0.80 CLAY Perched water seepage 

 

No significant groundwater strike was noted within the rotary boreholes. It must be noted that water 

flush added during drilling may have masked the likely strikes. 

A summary of the groundwater levels recorded during subsequent monitoring is presented in Table 

5.9b. Full details of the water strikes recorded during progression of the investigation positions are 

presented on the exploratory hole logs included in Appendix B and full details of the water levels 

recorded during the monitoring visits are presented in Appendix E. 
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Table 5.9b – Groundwater Noted During Post Investigation Groundwater Level Monitoring 

Borehole 
Ref. 

Monitored Water Levels 

Installation Strata Depth (m bgl) Depth (mAOD) 

WS01 MADE GROUND 3.00 35.35 

WS02A CLAY and Sand DRY (>3.90) DRY (<34.50) 

WS03 CLAY and Sand 2.33 – 3.00 35.45 – 36.12 

WS07 CLAY and Sand 1.10 – 1.21 38.99 – 39.10 

WS08 MADE GROUND and Clay 1.81 – 1.85 38.15 – 38.19 

WS09 CLAY and Sand 0.40 – 0.60 36.60 – 39.80 

WS10 MADE GROUND and Clay 1.00 – 1.17 39.83 – 40.00 

WS11 CLAY and Gravel DRY (>2.15) DRY (<38.75) 

BH03 SAND and Sandstone DRY (>10.30) DRY (<29.80) 

BH401 
SAND (Weathered bedrock) and 

Sandstone 
7.40 – 7.42 32.68 – 32.70 

BH402B 
SAND (Weathered bedrock) and 

Sandstone 
12.58 – 15.55 28.42 – 28.45 

BH403 
SAND (Weathered bedrock) and 

Sandstone 
12.59 – 12.77 28.43 – 28.61 

 

Within the window samples holes, perched water was encountered at 0.40m to >3.90m bgl. Within BH03 

the groundwater is greater than 10.30m bgl depth. 

5.10 Aggressive Ground Conditions 

The classification of the site in terms of concrete in aggressive ground is based on the guidance 

provided in Table C2 of the Building Research Establishment (BRE) Special Digest 1, 3rd edition of 2005 

(Ref.13). A summary of the results obtained during this investigation are summarised in Table 5.10a 

and Table 5.10b details the classification for each stratum.  

Table 5.10a – Aggressive Chemical Environment for Concrete (ACEC) Site Classification 

Stratum Test Type Range 

Made Ground 
pH 7.5 – 11.4 

Water Soluble Sulphate (mg/l) <10 – 2060 

Superficial Deposits 
pH 8 – 9.5 

Water Soluble Sulphate (mg/l) 23 – 180 

Bedrock 
pH 7.6 – 8.8 

Water Soluble Sulphate (mg/l) 14 – 73 
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Table 5.10b – Aggressive Chemical Environment for Concrete (ACEC) Site Classification 

Stratum  Design Sulphate Class ACEC Class (1) 

Made Ground DS-3 AC-3 

Superficial Deposits DS-1 AC-1 

Bedrock DS-1 AC-1 

(1) ACEC assessment was based on a mobile groundwater condition scheme in a brownfield scheme area. 
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6.0 Ground and Groundwater Contamination Assessment 

This section of the report includes the assessment of the potential contamination, solid, liquid and gas, identified 

on the subject site which may present a risk to the proposed end-users, associated utilities and the wider 

environment. 

In guidance published by the Environment Agency, the risk to human health or controlled waters is determined 

through an assessment of pollutant linkages between a source of contamination (within the ground or 

groundwater either on or off site) and a sensitive receptor such as end-users of the site, building materials, 

edible plants grown in gardens or groundwater abstracted for drinking. This is termed a source-pathway-

receptor relationship. The same model is applied to the assessment of risk arising from ground gases as detailed 

within BS8576:2013 (Ref.14).  

These models have a common approach, which is one of a tiered assessment. At each stage of the assessment 

further detail can be applied to the conceptual site model to provide a detailed interpretation on a site by site 

basis. As part of the planning process this approach is adopted to establish either if the site is ‘suitable for use’ 

or whether additional work or else remedial work is required for the site to be deemed so. 

The sub-sections hereafter therefore incorporate the first tier (Tier 1) of this approach otherwise referred to as 

the Generic Quantitative Risk Assessment (GQRA). The GQRA builds on the qualitative risk assessment 

presented in the Phase 1 Desk Study in conjunction with observations made during the ground investigation 

and is based solely on the results of the chemical and other testing data obtained as part of Curtins ground 

investigation. The GQRA is used to build/refine the Conceptual Site Model (CSM) for the site as detailed and 

presented in Section 8.0 of this report. 

The following sections present more detail on the risk assessment methodology rationale for the main receptors.   

6.1 Human Health GQRA 

Detailed guidance on human health risk assessment is available within several documents, published 

by both the Environment Agency and Defra. Guidance includes Contaminated Land Exposure 

Assessment (CLEA) v1.071 model (Ref.15), Science Report 2 (Ref.16) and Science Report 3 (Ref.17).   

A generic quantitative risk assessment (GQRA) has been carried out for the Potential Contaminant 

Linkages (PCLs) investigated by screening of soil contamination data against relevant Generic 

Assessment Criteria (GAC) where available, including: 

i) Soil Guideline Values (SGVs): These have been published by the Environment Agency and 

are trigger values for screening out low risk areas of land contamination. SGV’s give an 

indication of representative average concentrations of chemicals in soil, below which long-term 

health risks are likely to be minimal. SGVs have been published for several contaminants 

including arsenic, cadmium, mercury, nickel, selenium, BTEX, phenols and dioxins, furans and 
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dioxin-like PCB substances for land uses including residential, allotments and commercial. The 

SGVs have been developed for a sandy loam soil with 6% soil organic matter (SOM) content; 

ii) Supplementary Screening Values (SSVs): In addition to the SGVs developed by the EA, 

other third-party organisations have derived SSVs for a wider range of contaminants and land 

uses using the CLEA Model. Curtins have adopted these numbers where applicable, including 

those developed by Atkins AtriskSoil™, the LQM/CIEH Suitable for Use Levels (S4UL) and 

EIC/AGS/CL:AIRE published thresholds; 

iii) Category 4 Screening Levels (C4SLs): In March 2014 Defra published C4SLs for arsenic, 

benzene, benzo(a)pyrene, cadmium, hexavalent chromium and lead. These values were 

derived to support the revised Part 2A Statutory Guidance issued in 2012 (Ref.18) in which four 

categories of contaminated land are included, ranging from Category 1 (significant/high risk) to 

Category 4 (low risk). C4SLs are not representative of significant possibility of significant harm 

(SPoSH) and are low risk levels which, and therefore where the C4SLs are not exceeded, land 

can be demonstrated to be in Category 4 and cannot be determined as contaminated land. 

 Adopted Soil Human Health GACs Screening Methodology 

At the time of initial Phase 2 assessment, the use of the site was noted as mixed use 25-storey 

student apartment blocks with retail, leisure, amenity, event and children’s nursery space on 

the ground floor.  

The proposed use of the site has changed since construction ceased in 2020, it is now planned 

to comprise multi-storey student accommodation apartment blocks with some bedrooms and 

amenities located on the ground floor, this is most analogous with a Residential without Home 

Grown Produce end-use scenario. A basement is proposed across much of the building 

footprint where storage and plant areas are proposed. Where volatile contamination is 

identified, this is more analogous with a Commercial End use.  

Assessment has therefore been undertaken conservatively assessed against a Residential 

without Gardens with further secondary consideration against a Commercial End Use where 

appropriate. The following GACs, in order of preference: 

1. Environment Agency Soil Guideline Values, 

2. CL:AIRE, AGS, EIC. Soil Generic Assessment Criteria for Human Health Risk Assessments, 

3. LQM/CIEH 2015 S4ULs for Human Health Risk Assessment, and 

4. DEFRA Category 4 Screening Levels. 

The soil organic matter (SOM) content has an influence on the volatilisation of organic 

contaminants (i.e. the higher the SOM, the lower the volatilisation rate and therefore inhalation 

exposure risk). Soil organic matter (SOM) values for the site soils ranged significantly from 0.5% 
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to 40%. The high organic content encountered in several soils is representative of the high 

ash/clinker content of Made Ground features tested.  

With consideration for a calculated geometric average, the soils determine an SOM within Made 

Ground soils of 5.76%. As such, a comparison against GAC thresholds for a conservative SOM 

of 6.0% has been adopted.  

For natural soils, SOM contents of 1.5% and 1.6% were reported. As such, a comparison 

against Tier 1 thresholds for a conservative SOM of 1.0% has been adopted for natural soils. 

The adopted GAC’s are listed in Appendix F.  

 Generic Assessment Criteria Screening of Soil Laboratory Results 

The results of the environmental testing can be referred to in Appendix C, with testing 

undertaken on a total of thirty-one soil samples across the site.  

With respect to the proposed ‘‘Residential without Homegrown Produce’ end-use of the site, 

arsenic, lead and PAH exceedances are noted within 17no recovered soil samples, and a 

benzene exceedance noted within 1no recovered soil sample as detailed below.  

Table 6.1.2 – Soil GAC Exceedances for a Residential without HGP End-Use 

Borehole 
Ref. 

Depth  
(m bgl) 

Stratum Determinant 
Conc. 

(mg/kg) 
GAC 

(mg/kg) 

BH01 
0.20 Made 

Ground 
Dibenzo(ah)Anthracene 

0.4 
0.32 

0.25 0.6 

BH02 

0.20 
 Made 

Ground 

Dibenzo(ah)Anthracene 0.8 0.32 

Benzo(a)Pyrene 3.5 3.2 

0.40 Arsenic 45 35 

WS01 0.70 – 1.00 
Made 

Ground 
Dibenzo(ah)Anthracene 0.4 0.32 

WS02 0.10 – 0.20 
Made 

Ground 

Benzo(a)Anthracene 48 15 

Chrysene 43 32 

Benzo(b)fluoranthene 40 4 

Benzo(a)Pyrene 33 3.2 

Dibenzo(ah)Anthracene 11 0.32 

WS02A 0.30 – 0.40 
Made 

Ground 

Arsenic 50 35 

Benzo(b)fluoranthene 14 4 

Benzo(a)Pyrene 10 3.2 

Dibenzo(ah)Anthracene 2.2 0.32 

WS03 0.50 – 0.60 
Made 

Ground 
Arsenic 120 35 
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Borehole 
Ref. 

Depth  
(m bgl) 

Stratum Determinant 
Conc. 

(mg/kg) 
GAC 

(mg/kg) 

WS04 0.15 – 0.25 
Made 

Ground 

Benzo(a)Anthracene 86 15 

Chrysene 72 32 

Benzo(b)fluoranthene 52 4 

Benzo(a)Pyrene 54 3.2 

Dibenzo(ah)Anthracene 13 0.32 

BH03 0.30 – 0.40 
Made 

Ground 

Arsenic 51 35 

Lead 3800 310 

Benzene 4 1 

WS08 1.80 – 2.00 
Made 

Ground 

Arsenic 140 35 

Lead 6400 310 

WS09 0.30 – 0.40 
Made 

Ground 
Lead 330 310 

TP102 1.5 
Made 

Ground 
Lead 857 310 

WS401 0.4 
Made 

Ground 

Lead 320 310 

Benzo(a)Anthracene 45 15 

Chrysene 36 32 

Benzo(b)fluoranthene 40 4 

Benzo(a)Pyrene 38 3.2 

Dibenzo(ah)Anthracene 5.7 0.32 

BH402 0.6 
Made 

Ground 

Benzo(a)Anthracene 44 15 

Chrysene 44 32 

Benzo(b)fluoranthene 54 4 

Benzo(a)Pyrene 40 3.2 

Dibenzo(ah)Anthracene 7.6 0.32 

WS402 0.4 
Made 

Ground 

Lead 470 310 

Benzo(b)fluoranthene 5.7 4 

Benzo(a)Pyrene 4 3.2 

Dibenzo(ah)Anthracene 0.93 0.32 

BH402A 0.8 
Made 

Ground 

Lead 870 310 

Benzo(b)fluoranthene 4.6 3.2 

Dibenzo(ah)Anthracene 0.82 0.32 
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Selected soil samples were screened for asbestos. No suspected asbestos containing materials 

(ACMs) were identified in the exploratory hole logs and laboratory screening confirmed that 

asbestos was absent in the soil samples tested.  

Discussion 

There have been minor exceedances within seventeen Made Ground samples with respect to 

non-volatile contamination including several PAHs, Arsenic, Lead. An ashy stratum, including 

ash and clinker, encountered in many of these locations may be responsible for the 

exceedances and is indicative of the historical use of the site. 

One exceedance was also noted for benzene, in BH03 at 0.30m bgl. Benzene is a volatile 

organic compound found in industrial and petroleum products and can occur in the environment 

as a result of related pollution. Concentrations of benzene were recorded below laboratory limits 

of detection in surrounding boreholes WS08 and WS09 and across the wider site. This is 

therefore considered an isolated exceedance.  

Site levels have also been reduced significantly in this area as part of reduced level dig for the 

basement as part of the previous construction works, a current topographical survey is included 

in Appendix B. The topographical survey shows current levels of 38.60m in the vicinity of BH03, 

>1m below where the exceedance was recorded (circa 39.60-39.70m AOD). Stiff natural clay 

was recorded at around 38.66m AOD in BH03 with no visual or olfactory contamination recorded 

in this stratum. It is therefore anticipated that the material containing slightly elevated benzene 

has been excavated and disposed of off-site by previous contractor. 

Furthermore, the proposed basement extends beneath this area of the site and it’s proposed 

uses include storage and plant, considered more analogous with a Commercial  end use. The 

concentrations of benzene recorded are significantly below Commercial GAC of 95 mg/kg. 

This isolated exceedance is therefore discounted.  

6.2 Controlled Waters GQRA 

A model for assessing the potential for pollution of controlled waters and for deriving a safe 

concentration in ground and groundwater is the Environment Agency’s publication “Remedial Targets 

Methodology - Hydrogeological Risk Assessment for Land Contamination’ (Ref.19). 

In relation to the standards for controlled waters, there are currently no generic groundwater standards 

or surface water standards that are necessarily applicable to all sites. 

However, dependant on the receptor identified as being at risk, see Section 6.2.1, the EU Drinking 

Water Standards (Ref.20), Surface Water (Abstraction for Drinking Water (Ref.31) and/or Water 

Framework Directive Water Quality Standards (WFD WQS) (Ref.22)) can be utilised as primary 
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screening values in a Level 1 assessment. These can also be supplemented by World Health 

Organisation (WHO) guidelines (Ref.23), where WFD or DWS water quality standards (WQS) do not 

exist. 

In addition to surface and groundwater samples a soil leaching test can be undertaken to provide a 

preliminary, conservative, assessment of the potential for contaminants in the soil to pollute ground or 

surface water. Leachate test results are screened in the same way as for groundwater above. 

 Adopted Controlled Waters Tier 1 Screening Values and Methodology 

The site is underlain by a Principal Aquifer, associated with the Chester Formation, and so 

groundwater chemical testing results have been assessed against UK Drinking Water 

Standards.  

The adopted Level 1 Screening Values are listed in Appendix F.  

 Tier 1 Screening of Groundwater Laboratory Results 

The results of the environmental testing can be referred to in Appendix C.  

With respect to the underlying Principal Aquifer; several exceedances are noted within 

recovered groundwater samples as detailed in Table 6.2.2.  

Table 6.2.2 – Exceedances Recorded in Groundwater Chemical Testing Results 

Determinant 
Tier 1 Value 

(µg/l) 
Min Conc. 

(µg/l) 
Max Conc. 

(µg/l) 
Samples > Tier 1 Value 

Sulphate 250 57 412 BH401 (412 mg/l) 

Benzo(a)pyrene 0.01 0.01 0.03 
BH401 (0.03 µg/l) 

BH402B (0.01 µg/l) 
BH403 (0.02 µg/l) 

Sum of 4 PAHs1 0.1 <0.01 0.14 BH401 (0.14 µg/l) 

1. Benzo(b)fluoranthene, Benzo(ghi)perylene, Benzo(k)fluoranthene and Indeno(1,2,3-c,d)pyrene. 
 

The chemical testing results identified slightly elevated concentrations of sulphate, 

benzo(a)pyrene and multiple PAHs, with respect to EU Drinking Water Standards (EU DWS).  

The site is in Manchester city centre, which historically was heavily industrialised throughout 

the surrounding area. Although the exceedances recorded in Table 6.2.2, above, may be 

associated with downward migration of contaminants from onsite Made Ground soils, leaching 

into bedrock, it is likely that the contaminants are also indicative of the wider historic, industrial 

land use of the city centre.  

It is also noted that the site is not situated within a Source Protection Zone, there are no potable 

abstractions within 1km of the site and the predominantly cohesive Glacial Till soils overly the 
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bedrock anticipated to have a limited infiltration capacity and limit vertical contamination 

migration into the Principal Aquifer.  

6.3 Water Supply Pipe Assessment 

With reference to the UKWIR Report no. 10/WM/03/21 (Ref.24) advice is given on the appropriate 

materials for these ground conditions. The exact requirements are to be confirmed with the relevant 

utility supplier. 

PE pipes are not suitable for use for water supply pipes at this site due to concentrations of C5-C10, 

C11-C20 and C21-40 mineral oils exceeding UKWIR guidelines. Further environmental testing is 

required to determine the suitability of PVC water supply pipes or whether barrier pipe (PE-Al-PE) is 

required. The exact requirements are to be confirmed with the relevant utility supplier. 

6.4 Materials Management 

 Re-use of Site Soils 

Based on the geochemical testing results presented as part of this investigation it is considered 

that there is no specific requirement to remove soils from site because of them presenting an 

unacceptable risk to human health or the environment.   

The re-use of site-won soils may therefore be undertaken if the following principles are met:  

i) the geotechnical suitability of the material needs to be confirmed;  

ii) the re-use of the material needs to be covered as part of the planning approval, e.g. 

site levels maintained within agreed limits; 

iii) the volume of the material being re-used needs to be confirmed and traceable; and  

iv) regulatory approval from the relevant authorities has been sought.  

These principles are outlined within the CL;AIRE Definition of Waste Code of Practice (v2) 

(Ref.25) and if and where the re-use of site-won soils is proposed as part of the development 

works it is recommended that a Materials Management Plan is produced in line with the 

Definition of Waste Code of Practice to detail and document the process.  

 Material Classification 

Where any site soils are to be disposed of off-site guidance on the disposal of contaminated 

soils is provided within the following document published by the Environment Agency, the 

Guidance on the Classification and Assessment of Waste Technical Guidance WM3: 1st Edition, 

2015 (Ref.26). 
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Guidance states that the principal contractor (or any other sub-contractor undertaking 

excavations) should, in conjunction with the proposed disposal facility, use where possible the 

relevant environmental chemistry analyses results to classify any surplus material identified for 

off-site disposal. However, it should be noted that this information is for guidance only and 

material identified for disposal should be tested and assessed in accordance with WM3 to 

enable classification during the works. 

 Aninitial assessment for the waste classification of the Made Ground soils encountered onsite 

was carried out through a comparison of the soil testing results against the Tier 1 Thresholds 

and using the Waste Soils Characterisation Assessment Tool, Cat-WasteSoil, developed by 

McArdle and Atkins in 2019. The online tool gave a rapid assessment of contaminated soils and 

their classification as either hazardous or non-hazardous (stable non-reactive hazardous waste) 

waste, it should be noted that this tool does not classify inert waste. Persistent Organic 

Pollutants (POP’s) were not tested for as part of the investigation, however based on the 

Conceptual Site Model the risk of these being present on the site is considered Low. 

The initial assessment revealed that of the twenty-nine Made Ground soils tested, twenty-five 

samples have indicated to be non-hazardous with respect to Environment Agency waste 

classes, using the guidance given in WM3.  

However, four samples have indicated to be hazardous waste for offsite disposal owing to the 

concentrations of Benzo(a)anthracene and Di-benzo(a,h)anthracene (WS02 at 0.10m and 

WS04 at 0.15m bgl), Copper, Lead and Zinc (BH03 at 0.30m bgl and WS08 at 1.80m bgl). The 

elevated concentrations of PAHs and metals may be caused by ash and clinker material as 

noted in the borehole logs.  

For soils classified as hazardous waste and where natural soils are being considered for offsite 

disposal as inert waste, Waste Acceptance Criteria (WAC) testing should first be undertaken 

with confirmation of acceptability from the receiving landfill.  

As discussed, preliminary waste classification is undertaken to offer indicative advice with 

respect to disposal requirements. Landfill operators are not obliged to accept waste and, if they 

were to do so, may have specific requirements beyond those outlined above prior to 

acceptance. Landfill operators should be contacted to confirm the above classifications or 

otherwise.   
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7.0 Ground Gas Assessment 

The assessment of risk presented by ground gases is assessed with reference to guidance published by CIRIA 

(Assessing Risks Posed by Hazardous Ground Gases to Buildings, C665 (Ref.27), BSI Publication (Code of 

practice for the design of protective measures for methane and carbon dioxide ground gases for new buildings 

BS8485:2015 (Ref.28) and other broadly accepted references such as the Ground Gas Handbook 2009 

(Ref.29).   

The gas risk assessment adopts a tiered approach. In the first instance, this involves a re-evaluation of the 

Conceptual Site Model described within the Phase 1 Preliminary Site Assessment (desk study) and thereafter 

validating this conceptual model with the ground gas data, the semi-quantitative risk assessment. 

7.1 Ground Gas Monitoring Results 

To characterise the site’s ground gas regime and validate the qualitative assessment of ground gas risk 

standpipe installations were incorporated within the eight window sample borehole locations and one 

cable percussion borehole as detailed in Section 3.2. 

An initial programme of six gas monitoring visits over three months was proposed which has now been 

completed. Gas monitoring visits were undertaken between 26th January and 3rd April 2018, with 

barometric pressure recorded between 980mb and 1016mb and the monitoring period included three 

monitoring visits during falling barometric pressure. The results log sheets are contained within 

Appendix E and summarised in Table 7.1 below. 

Table 7.1 – Summary of Ground Gas Monitoring Results  

Borehole Ref. 
Maximum 
Methane 

Concentration (%) 

Maximum Carbon 
Dioxide 

Concentration (%) 

Minimum Steady 
Oxygen 

Concentration (%) 

Maximum gas 
flow (l/hr) 

WS01 <0.1 0.9 18.7 0.1 

WS02A <0.1 2.4 14.4 <0.1 

WS03 <0.1 0.7 11.2 -1.0 

WS07 <0.1 0.5 19.0 -0.6 

WS08 <0.1 0.8 18.4 -0.2 

WS09 <0.1 0.2 16.1 <0.1 

WS10 <0.1 0.9 19.5 <0.1 

WS11 <0.1 0.8 10.6 6.4 

BH03 <0.1 1.7 15.6 0.1 
 

Methane (CH4) was recorded below the instrument’s detection limit within all the monitoring wells 

throughout the monitoring period. Maximum recorded carbon monoxide (CO) and hydrogen sulphide 

(H2S) was 750ppm and 40ppm, respectively during visit 1. However, in subsequent visits the maximum 

recorded carbon monoxide (CO) and hydrogen sulphide (H2S) readings were 6ppm and 4ppm, 
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respectively. Carbon Dioxide was recorded in peak concentrations between 0.2% and 2.4%. Maximum 

gas flow was recorded between -3.0 and 6.4l/hr. Maximum steady state flow rates of between -2.1 and 

0.1l/hr were recorded. 

7.2 Ground Gas Assessment 

The Conceptual Site Model presented within the Phase 1 Preliminary Site Assessment identified 

possible Made Ground deposits as a potential source of ground gas generation both onsite and offsite 

resulting from historical development and land use. The report suggests no records of organic rich drift 

deposits (e.g. peat) being present. Additionally, coal deposits are noted to not underlie the site. Noxious 

and asphyxiate gases were attributed to include, but not limited to, carbon dioxide, carbon monoxide, 

methane and hydrogen sulphide. The consequence was evaluated as Moderate risk.    

Made Ground soils were encountered to depths of between 0.80m to 3.80m bgl but with limited 

putrescible content generally. The ground investigation revealed a ground model generally consistent 

with the preliminary conceptual site model. Natural deposits were generally Clay and Sand with no 

significant putrescible/organic content.  

Consideration of the recorded soil gas flow rates, presented above, enables hazardous gas flow rates 

to be evaluated. Qhg can be derived for both ‘representative’ and ‘worst case check’ scenarios and a 

comparison made in support of an appropriate assessment of ground gas risk. For a ‘representative’ 

scenario steady state flow rates are adopted, whilst for a ‘worst case’ scenario peak flows are adopted.  

Evaluation of the ‘representative’ scenario (highest hazardous gas flow rate that is realistically possible, 

i.e. in a single borehole) records a maximum Qhg of 0.011 l/hr for carbon dioxide in WS11 on visit 1. 

Evaluation of the ‘worst case’ scenario (highest Qhg across the entire dataset irrespective of location 

and discrete monitoring events) again records a maximum Qhg of 0.1536 l/hr for carbon dioxide.   

The Qhg for a ‘representative’ scenario has been adopted as the sites Gas Screening Value (GSV) on 

the basis that the dataset is considered comprehensive and the ‘worst case check’ scenario would 

result in unnecessarily conservative protection measures.  

In accordance with an assessment by CIRIA C665 the GSV indicates a Characteristic Situation 1 (CS1) 

gas regime which does not require any gas protection measures. This is further supported by the 

concentrations of CO2 and CH4 consistently below 5% and 1% respectively with generally low to 

negligible flow rates recorded across the site. 

The potential risks from ground gases to the excavations are to be dealt with by the Contractor, in 

accordance with the Confined Space Regulations, during construction. Appropriate ground gas 

monitoring and safety measures should be in place during the works, as the potential presence of 

ground gases could pose a risk in any confined spaces of deep excavations.   
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8.0 Revised Conceptual Site Model  

The Preliminary Conceptual Site Model (PCSM) presented in the Phase 1 report (Ref.1) and discussed in 

Section 3.0 of this report has been revised following the GQRA in Section 6.0 above. The Revised Conceptual 

Site Model (CSM) is summarised in the table overleaf. 

The CSM details the source-pathway-receptor linkages or potential pollutant linkages (PPL) that have been 

identified as relevant for the site based on current investigations. The GQRA details the associated level of risk 

relating to these potential pollutant linkages.   

The CSM follows the framework outlined within CIRIA C552 (Ref.30) which is summarised within Appendix G. 

The ‘risk rating’ within the CSM refers to the risk that the source, pathway, receptor linkage or PPL is complete.  

Unless specifically stated it does not necessarily refer to an immediate risk and is intended to be used as a tool 

to assess the necessity for further assessment/investigation. 

Risks presented by Unexploded Ordnance is discussed and assessed in Section 2.6. 

Under current health and safety legislation, employers are required to carry out their own appropriate risk 

assessments and mitigation to protect themselves and their employees, other human receptors and the 

environment from potential contamination. Such risks must be adequately mitigated by law, specifically the 

Construction Design Management (CDM) Regulations, 2015 (Ref.31) which require that potential risks to human 

health and the environment from construction activities are appropriately identified and all necessary steps taken 

to eliminate / manage that risk. It has been assumed that any future construction works on site will be undertaken 

in compliance with these requirements. Reference should be given to the environmental testing results 

discussed within Section 6.0 and presented within Appendix C. 

The CSM will be updated in a revised version of this report to incorporate the entire site when uncharacterised 

areas have been investigated.  
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Conceptual Site Model Generic Qualitative Risk Assessment 

Comments Action 

Identified Source Pathway(s) Receptor(s) Consequence Likelihood of Occurrence Risk Rating 

Made Ground – 
Contamination associated 

with uncontrolled 
deposition of 

construction/demolition 
waste materials and fill. 

Direct contact and dermal uptake, 
soil and dust ingestion, dust and 

migration inhalation 
Site end-users Medium Low Likelihood Moderate/ Low 

PAH, Benzene, Arsenic and Lead exceedances above 

conservative Residential without Homegrown Produce 

end-use adopted GAC are noted although in distinct 

source (ash and clinker within Made Ground soils), 

indicative of historical uses of the site and wider area. 

 

Likely that due to the demolition and construction works 

undertaken to date including a reduced level dig across 

much of the site, that  many of the areas containing 

exceedances have been removed from the site, therefore 

removing the source. 

 

Benzene exceedance discounted on the basis of it being 

isolated, levels have since been reduced significantly in 

this area for the proposed basement and given the 

basement end use is considered more analogous with a 

Commercial end use scenario, concentrations of benzene 

recorded were significantly below Commercial GAC.  

 

Provision of a suitable thickness of 
clean and inert cover in all areas of soft 

landscaping.  

 

 

Direct contact and dermal uptake, 
soil and dust ingestion, dust & 

migration inhalation 

Construction and 
maintenance workers 

Medium  

Unlikely  
(Standard Health & Safety 

precautions likely to be used by 
workers) 

Low 

Soil dust ingestion/inhalation 
produced during construction 

Adjacent residents Medium 

Unlikely  
(Suitable site management and 
environmental controls likely to 
be used by principal contractor) 

Low 

Vertical and horizontal migration 
through the 

superficial deposits (soils) and 
bedrock 

Secondary 
Undifferentiated 

Aquifer  
(Superficial Soils) 

Mild 

Low Likelihood  
(Reflecting limited 

contamination recorded in 
environmental testing results) 

Low 

Slightly elevated concentrations of sulphate and multiple 

PAHs with respect to EU Drinking Water Standards (EU 

DWS). 

 

No potable groundwater abstractions are located within 

1km of the site. 

 

Eight discharge consents are located within 250m of the 

site. No surface water abstractions are located within 

250m. 

 

The site is in Manchester city centre, which historically 

was heavily industrialised throughout the surrounding 

area. Although it is considered possible that the 

exceedances are associated with downward migration of 

contaminants from onsite Made Ground soils, leaching 

into superficial soils and bedrock, it is likely that the 

contaminants are also indicative of the wider historic, 

industrial, land use of the city centre. 

If further piling is required, undertake a 

Piling Risk Assessment (PRA) to 

determine suitable methods of piling to 

mitigate risk presented to underlying 

Principal Aquifer.  

Principal Aquifer 
(Bedrock and 

weathered deposits) 
Medium Moderate/ Low 

Organic matter and/or 
contamination as source 

material for the generation 
of ground gas in remaining 

parts of the site. 

Ground gas & vapour migration 
and inhalation 

Site end-users Medium 
Unlikely  

(reflecting ground gas 
monitoring results)  

Low 
From the monitoring visits undertaken so far, the ground 

gas assessment records a Qhg of 0.011l/hr which has 
been taken for the GSV, indicating the site to be 

classified CS1 gas regime 

CS1. No gas protection measures are 

required for this development. Direct contact and dermal uptake, 
soil and dust ingestion, dust & 

migration inhalation 

Construction and 
maintenance workers 

Medium Low 

• The table below represents the Second stage in the land quality risk assessment process; the Revised Conceptual Site Model following the 
Quantitative Risk Assessment.   

• For a development site to be deemed ‘suitable for use’ the level of risk needs to be brought down to acceptable levels, i.e. low to very low risk. The 
purpose of each stage of risk assessment is ultimately to establish if there is a requirement for additional levels of assessment to be made to have 
sufficient confidence to support a risk characterisation or management decision, e.g. remedial action. 

• In the absence of specific site data, a Generic Quantitative Risk Assessment is invariably recommended.  

•

Qualitative Risk 

Assessment

Generic 

Quantitative Risk 

Assessment

Detailed 

Quantitative Risk 

Assessment or; 

Remedial Action
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8.1 Summary of Significant Pollutant Linkages  

A Moderate/Low risk rating is identified to end-users from direct contact, inhalation and ingestion of 

contaminants within Made Ground soils due to PAH, Arsenic and Lead exceedances in Made Ground 

soils (benzene exceedance discussed and discounted).  

A Low risk rating is identified to construction workers and adjacent residents at this stage from direct 

contact, inhalation and ingestion of contaminants associated with Made Ground soils.  

A Low risk rating is identified to the underlying Secondary Undifferentiated Aquifer associated with 

Glacial Till soils. Marginally elevated concentrations of sulphate, and multiple PAHs were recorded in 

groundwater samples, however limited migration is anticipated through cohesive superficial soils. 

A Moderate/Low risk rating is identified to the underlying Principal Aquifer associated with the Chester 

Pebble Beds Formation and associated weathered deposits from piling. Should further piling be 

required, a Piling Risk Assessment should be undertaken to determine suitable piling methods to 

mitigate the risk presented to the underlying Principal Aquifer.  

A Low risk rating is identified to construction workers and end-users from ground gas migration and 

inhalation from soils. This corresponds with a CS1 gas regime, not requiring gas protection measures.  
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9.0 Engineering Assessment and Recommendations 

9.1 Introduction  

This section assesses the relevant geotechnical issues for the proposed, purpose-built student 

accommodation comprising three interlinked tower blocks with intermediary linking block buildings. The 

newly proposed development plan is contained within Appendix A.  

The engineering assessment considers foundation design, excavations, and ground floor slabs. 

Structural details and loadings have not yet been provided. It should be noted that the proposed 

development detail beyond the issue of this Phase 2 Report may change, the Construction Designer 

should satisfy themselves regarding the adequacy of their design and the proposed approach to 

construction by reference to the on-going project design proposals, the site investigation information, 

and their own examination of the site.    

9.2 Summary of Ground Conditions 

The ground conditions at the site generally comprised Made Ground, underlain by Glacial Till (clay 

locally interbedded with sand and gravel), overlying the Chester Pebble Beds Formation (Sandstone). 

The rock is highly weathered at the top of the strata, often recovered as very dense sand.  

No significant groundwater strikes were recorded during the investigation works. Several exploratory 

boreholes recorded seepages of perched water within made ground and shallow cohesive soils. It 

should be noted that water flush methods were used during the progression rotary cored boreholes, 

which may have masked the groundwater conditions.  

9.3 Railway Viaduct Foundation Inspection  

 Stage 5a Hand Excavated Foundation Trial Pits 

Four hand excavated trial pits, HP01 – HP04 were undertaken directly adjacent to the northern 

side of the viaduct, to a maximum depth of 2.10m bgl. The railway viaducts brick wall 

foundations/bases were not identified in any of the hand dug trial pit locations undertaken.  

Exploratory hole HP01 was advanced to a depth of 2.10m bgl. This exploratory hole identified 

Made Ground to a depth of 1.15m overlying clayey slightly gravelly sand overlying brown slightly 

gravelly sandy clay. Exploratory hole HP02 was advanced to a depth of 2.10m bgl and identified 

Made Ground to 1.55m bgl overlying brown slightly gravelly sandy clay. Exploratory hole HP04 

was advanced to a depth of 1.60m bgl and identified Made Ground to the base of the 

excavation.  
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Exploratory holes HP01, HP02 & HP04 were terminated at the previously indicated depths due 

to hand digging limitations. The foundations of the viaduct were not encountered during this 

phase of the investigation. 

HP03 was terminated due to a concrete obstruction encountered underlying the tarmac at 

0.10m bgl. The obstruction was broken out to the final depth at 0.35m bgl. 

Exploratory hole logs and trial pit cross sections are attached within Appendix B and Appendix 

A respectively. 

 Stage 5b Machine Excavated Foundation Trial Pits 

Given the hand excavated foundation pits failed to expose the foundations of the viaduct, three 

additional machine excavated trial pits were undertaken directly north of the viaduct brick wall. 

They were progressed to depths of 3.65m, 3.60m and 2.60m bgl respectively. A thin layer of 

Made Ground, of a similar composition to that recorded in the hand pits, was encountered 

directly adjacent to the wall. Natural soils, consistent with those recorded elsewhere on site, 

were recorded in TP102 and TP103 from depths of 2.60m and 1.90m bgl respectively.TP101 

was terminated within Made Ground soils at 3.65m bgl.  

A 150mm thick layer of concrete was encountered in TP102 at 1.45m bgl, undertaken adjacent 

to the infilled brick arch. The concrete stepped out 150mm from the edge of the brick wall, in an 

approximately northerly direction, which may represent foundations associated with the infilled 

portion of the viaduct arch. This is not indicative of the foundations of the viaduct itself.  

The foundations of the viaduct were not encountered in any of the excavations.  

Exploratory hole logs and trial pit cross sections are attached within Appendix B. 

9.4 Foundation Design  

It is understood that the proposed development is to consist of a purpose-built student accommodation 

comprising three interlinked tower blocks with intermediary linking block buildings with a basement 

across much of the footprint which will house plant and storage. Loadings are currently unknown and 

are likely to pre-determine the suitability of the foundations to be adopted at the site. 

The Made Ground and the superficial deposits are not considered to be suitable founding stratums due 

to the likely significant loadings for a high-rise building, therefore piled foundations are recommended 

for the proposed development, likely to terminate within the competent bedrock.  

The carrying capacity of piles depends not only on their size and the ground conditions but also on their 

method of installation. Pile design and installation are continuously evolving processes and state-of-

the-art are often employed before they reach the public domain, perhaps several years down the line. 
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Therefore, it is recommended that specialist Piling Contractors be contacted as to the suitability and 

carrying capacity of their piles in the ground conditions pertaining to the site. 

It is understood that piling works are complete/near complete following construction commencement in 

2019 for the previous scheme. It is recommended that the piling contractor is contacted by the structural 

engineer to advise the suitability of the piles constructed as part of the previous phase of development 

in supporting the new scheme.  

9.5 Ground Floor Slabs   

Based on observations onsite together with the results of laboratory tests it is recommended that 

consideration is given to a suspended ground floor slab, due to the expected high building loads. 

As piled foundations are anticipated, a suspended slab is recommended to bear on the pile caps by a 

network of beams which will minimise any differential settlement between the floor and the piled 

structure. 

9.6 Chemical Attack on Buried Concrete  

The site has been classified in accordance with BRE Special Digest 1 (Ref.13) and laboratory testing 

undertaken accordingly as detailed in Section 5.10. Based on the laboratory test results it is considered 

that a Design Sulphate Class may be taken as DS-3 in made ground and DS-1 for natural deposits. An 

ACEC class of AC-3 for made ground and AC-1 in natural deposits would be appropriate for the site. 

9.7 Excavation and Support 

The stability of the excavations must be confirmed by a suitably qualified temporary works designer. 

Generally, shallow excavations (<1.2m bgl deep) can be unsupported if battered to a suitable angle, 

designed by a qualified temporary works designer. Excavations deeper than 1.2m may require side 

support due to space constraints, otherwise suitable stable slope angles may also be adopted for deeper 

excavations, to provide stability. Plant and equipment movement across the site must be taken into 

consideration, when assessing the excavations stability.  

Excavation through layers of Made Ground and superficial deposits should be feasible using 

conventional site plant. However, unknown buried obstructions were encountered in the southeast of 

the western portion, the north east corner, and a service corridor runs adjacent to the northern retaining 

wall. Historic mapping indicates the presence of tanks beneath the north east corner and centre north 

of the site. Two Underground Storage Tank’s (UST’s) were removed in 2019 from the north east of the 

site (see Curtins verification report ref. 65347-CUR-00-XX-RP-GE-004-V01_Tank Removal enclosed in 

Appendix G.  Although enabling and piling works have been undertaken across the site further unknown 
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obstructions cannot be discounted. An allowance should be made for breaking out any concrete which 

may be encountered. 

Groundwater is not likely to be encountered within the superficial deposits, however encountering 

perched water cannot be discounted. It is considered that groundwater inflows, if encountered, may be 

controlled by pumping from sumps. 

Although no blowing or running sand conditions were recorded during the site investigations, running 

sand conditions may be prevalent across the site where excavations for buried structures intercept any 

sand bands. Adequate excavation support together with groundwater control will be necessary to 

prevent sands from flowing into the excavation leading to settlement of the surrounding ground. 

Groundworks should be co-ordinated with Network Rail and design should ensure existing viaduct 

foundations are not surcharged or undermined. 
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10.0 Conclusions & Recommendations  

10.1 Conclusions 

A revised tabulated Conceptual Site Model has been derived following the findings on the Generic 

Quantitative Risk Assessment risk assessment and is presented in Section 8.0. 

 Ground and Groundwater Contamination 

The environmental chemistry soil results have been compared with the Tier 1 criteria for soils 

with respect to human health against ‘‘Residential without ‘Homegrown Produce’ thresholds 

with further secondary consideration against a ‘Commercial’ thresholds where deemed 

appropriate. 

With respect to the proposed end-use of the site Residential Generic Assessment Criteria have 

been minor exceedances in seventeen Made Ground samples with respect to PAHs, Benzene, 

Arsenic and Lead. An ashy stratum, including ash and clinker, encountered in many of these 

locations may be responsible for the PAH and heavy metal exceedances and is indicative of 

the historical uses of the site. Since soil testing recent construction works will have acted to 

remove much of the material where exceedances were observed across the central and 

western portions of the site during basement excavation works.  

An exceedance for benzene was identified in one sample only (BH03 at 0.30m bgl). Benzene 

is a volatile organic compound found in industrial and petroleum products and can occur in the 

environment as a result of related pollution. This exceedance was discounted on the basis of it 

being isolated to one location, site ground levels have since been reduced significantly in this 

area for the proposed basement and given the basement end use is considered more analogous 

with a Commercial end use scenario; concentrations of benzene recorded were significantly 

below Commercial GAC. 

It is considered that the risk presented to site end-users from Made Ground soils on site is 

currently Moderate/Low. This will be reduced to Low if a suitable thickness of ‘clean’ capping 

is installed in areas of soft landscaping. The building footprint and areas of hard standing will 

break the source-pathway-receptor linkage across the remainder of the site.  

A Low risk rating is identified to construction workers and adjacent residents at this stage from 

direct contact, inhalation and ingestion of contaminants associated with Made Ground soils.  

A Moderate/Low risk rating is identified to the underlying Principal Aquifer associated with the 

Chester Formation and associated weathered deposits. Where further piling works are 
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proposed a Piling Risk Assessment should be undertaken to determine suitable piling methods 

to mitigate the risk presented to the underlying Principal Aquifer.  

 Ground Gas Assessment 

Gas monitoring results recorded a maximum carbon dioxide concentration of 2.4% v/v and a 

maximum flow of 6.4l/hr. Concentrations of methane were consistently below 0.1% v/v in all 

monitoring wells. The risk to the end-user of the development site from soil gases is therefore 

considered to be Low. The gas regime for the site is CS1, not requiring gas protection 

measures.  

The BGS Radon Mapping confirms the site is situated in an area where <1% of homes are 

above the radon action level. Radon protection measures are therefore not considered 

necessary within the proposed development. However, as the new development incorporates 

a basement the advice of a specialist Radon assessor must be obtained. 

 Geotechnical Assessment 

The Made Ground and superficial deposits are not considered to be suitable founding stratums, 

and it is likely that the proposed high-rise building will have significant loadings, therefore piled 

foundations were recommended for the proposed development designed in end bearing in the 

sandstone. It is recommended that the piling contractor is contacted by the structural engineer 

to advise the suitability of the piles constructed as part of the previous phase of development in 

supporting the new scheme.  

As piled foundations were anticipated then the suspended slab was recommended to bear on 

the pile caps by a network of beams which will minimise any differential settlement between the 

floor and the piled structure. 

Based on the laboratory test results it is considered that a Design Sulphate Class may be taken 

as DS-3 in made ground and DS-1 in natural deposits, and an ACEC class of AC-3 in made 

ground and AC-1 in natural deposits would be appropriate for the site. 

Excavation through layers of Made Ground and superficial deposits may be feasible using 

conventional site plant. It should be noted that obstructions may require breaking out. It was 

stated that significant foundations will be present beneath the existing building in the western 

portion of the site however its anticipated that these will have now been grubbed out as part of 

construction works for the previous scheme. An allowance should be made for breaking out and 

removing any encountered concrete obstructions.  

Groundwater is not anticipated to be encountered in shallow excavations, however 

encountering perched water cannot be discounted. 
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10.2 Recommendations 

Based on the findings of the ground investigation, the following recommendations are made: 

1) It is recommended that in the limited proposed areas of soft landscaping, clean capping is installed 

to break the source-pathway-receptor (SPR) linkage from elevated PAH, Arsenic and Lead 

concentrations. For the remainder of the site, the building footprint and areas of hard standing will 

break the SPR linkage;  

2) It is recommended that, if further piling is required, a Piling Risk Assessment (PRA) is undertaken 

determine suitable methods of piling to mitigate risk presented to underlying Principal Aquifer; 

3) It is recommended that the piling contractor is contacted to advise the suitability  of the piles 

constructed as part of the previous phase of development in supporting the new scheme. 

4) A Remediation Strategy should be produced to detail the extent of remedial measures required; 

5) If, during groundworks or construction works, any further tanks are discovered the occurrence 

should be noted, and procedures followed as indicated within a Remediation Strategy; and  

6) It is recommended that construction workers are provided with appropriate PPE and sanitary 

facilities with reference to the environmental testing results presented herein and within Appendix 

C.   
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Appendix A Drawings  

• Sheppard Robson, General Arrangement Ground Floor Plan ref. ECHO-SRA-ZZ-00-DR-A-02100 P09 

(Apr2023).  

• Sheppard Robson, General Arrangement ref. ECHO-SRA-ZZ-00-DR-A-02099 P05 (Apr 2023). 

• Curtins, Stage 1, 2, 3, 4 & 5 Exploratory Hole Location Plan, drawing ref. 065374-CUR-00-XX-DR-GE-

005-V03 (dated July 2019) 

• Curtins, Foundation Cross Sections TP01 – TP03, drawing ref. 064987-CUR-00-XX-DR-GE-004-V01 

• Malcolm Hughes, Topographical Survey drawing no. 59304-1 (dated September 2022).  

  



41.37

1:42

1:10

38.24

41.30

41.30

41.30

41.30

MVHR

MVHR

MVHR

MVHR

MVHR

MVHR

MVHR

MVHR

MVHR

MVHR

Analogue
Lounge

Gym

Post
Lockers

Post
Lockers

Security Lobby

Group
Focus

Group
Focus

Focus Lounge

Table Tennis
Lounge

Diner

Private
Dining

Private
Dining

Table
Top

Snug

Studio

Group Focus

Group
Focus

Focus Lounge

Individual Focus

Electric
Lounge

Table
Top

Snug

Individual Focus

C
C

TV

Analogue
Lounge

C
in

em
a

Karaoke

AV
C

up
bo

ar
d

Gaming

UP

Emergency Exit(s)

MAIN
ENTRANCE

Emergency Exit

8 x 1100L Bins
2 x 240L Bins

UP

22.9 m²

Kitchen
B- 00-01

57.3 m²
HV / LV Substation

23.3 m²
LV Switch Room

19.6 m²
External Store

33.5 m²
Bin Store C

22.9 m²

Kitchen
C- 00-01

Emergency Exit

Emergency Exit

Reception
Office
23.0 m²

3.5 m²

Staff
Acc.
WC

Stair C1

Elec. Riser C2

1.
2 

m
²

M
ec

h.
 S

up
pl

y 
Sh

af
t C

1.
0 

m
²

M
ec

h.
 E

xt
ra

ct
 S

ha
ft 

C
1

M
ec

h.
 R

is
er

 C

East
Courtyard B-C

227m2

Stair C2

1.0 m²
Mech. Extract Shaft C2

Mech. Riser B

El
ec

. R
is

er
 B

56.0 m²

Parcel
Store

6.0 m²

Staff Acc. WC +
Shower3.0 m²

Staff
Shower

26.7 m²

Staff
Welfare

8.7 m²
Main Comms. Room

11.1 m²

Staff
Changing

14.1 m²

Bedroom
B- 00-01 A

13.4 m²

Bedroom
B- 00-01 B

13.4 m²

Bedroom
B- 00-01 C

13.4 m²

Bedroom
B- 00-01 D

13.4 m²

Bedroom
B- 00-01 E

14.7 m²

Bedroom
C- 00-08 A

14.7 m²

Bedroom
C- 00-08 B

14.7 m²

Bedroom
C- 00-08 C

14.7 m²

Bedroom
C- 00-08 D

14.6 m²

Bedroom
C- 00-08 E

West
Courtyard A-B

139m2

41.300 m

41.300 m

41.300 m

41.300 m

41.300 m

Emergency Exit

Emergency Exit

Emergency Exit

Studios

5 Bedroom Cluster (incl Kitchen / Living)

Preferred Structural Column Locations 
(WIP / Indicative only and subject to change)

Department Legend

6 Bedroom Cluster (incl Kitchen / Living)

BOH Areas (incl Plant, Services, Stores etc)

Circulation

Amenity Space

Plan Key 
Site Boundaries

Applicant Ownership

Planning Application Boundary

Network Rail Ownership

27th Floor City Tower Piccadilly Plaza Manchester M1 4BT
T: +44 (0)161 233 8900 E: enquiries@sheppardrobson.com

CLIENT

PROJECT 

SCALE@A1 ORIGINATOR CHECKED

DRAWING NO. REV.

DATE AUTHORISED

KEYPLAN

A1

The copyright in this drawing is vested in Sheppard Robson and no license 
or assignment of any kind has been, or is, granted to any third party whether 
by provision of copies or originals or otherwise unless agreed in writing.

FOR ELECTRONIC DATA ISSUE

The contractor shall check and verify all dimensions on site and report any 
discrepancies in writing to Sheppard Robson before proceeding work

Electronic Data / drawings are issued as "read only" and should not be 
interrogated for measurement. All dimensions and levels should read, only 
from those values stated in text on the drawing.

DO NOT SCALE FROM THIS DRAWING

© COPYRIGHT

SR NO.

STATUS PURPOSE FOR ISSUE

- - - - - -

AREA MEASUREMENT
The areas are approximate and can only be verified by a detailed dimensional survey of 
the completed building. Any decisions to be made on the basis of these predictions, 
whether as to project viability, pre-letting, lease agreements or otherwise, should include 
due  allowance for the increases and decreases inherent in the design development and 
building processes. Existing buildings may present anomalies in relation to 
surveyed/drawn plans that may also effect the stated areas. All areas are subject to Town 
Planning and Conservation Area Consent and detailed Rights to Light analysis.
Figures relate to the likely areas of the building at the current  stage of the design and are 
calculated using one of the following (as stated in the accompanying areas schedule) 
IPMS1, IPMS2, IPMS 3, Gross External Area (GEA), Gross Internal Area (GIA) or Nett 
Internal Area (NIA) methods of measurement from the RICS Property Measurement 1st 
edition.

P09

26/04/23 1 : 100

Echo Street

LK VC

Stage 2

IQ Student Accommodation

RG

7054

S2 Planning

General Arrangement
Ground Floor Plan

ECHO SRA ZZ 00 DR A 02100

 1 : 10002100
Ground Floor Plan1

PLEASE NOTE:

1. The measured areas shown for all en-suite clusters, studios and kitchens do not yet account for any 
protruding columns and will therefore reduce accordingly to account for these once locations and 
sizes are fully known. 

2. Wall lining has been allowed for to solid core walls, shears walls and other strucutral items however 
depth of wall lining subject to change dependent on acoustic requirements. This may result in room 
sizes reducing. 

3. Areas of ensuite bedrooms and studios include the area of the bathroom and the separating wall 
between bedroom and pod, but exclude the riser.

4. Cluster kitchens will require a riser to provide drainage etc and will reduce the area stated 
accordingly. The location of this is as yet unknown until full fit outs have been progressed.

5. Studio layouts shown are design intent only and follow Client’s brief. Escape routes’ distance from 
hobs to be tested and validated by Fire Strategy with fire suppression measures as necessary. Studio 
layouts in abeyance until signed-off by Building Safety Regulator (HSE), Building Control Officer, and 
Building Insurer.

6. Ground Floor amenity space layout completed by Manalo + White Architects design intent only and 
follow Client’s brief. Subject to further review and co-oridnation with SRA and specialist consultants 
(incl. MEP, structure and fire engineer) 

0 1 2 3 4 5 10 m

N

REV. DATE AMENDMENT

P01 18/01/23 First Issue - Issued for Information
P02 23/01/23 Cores updated following comments from fire engineer (as clouded)
P03 03/02/23 Layouts amended following client + design team comments
P04 27/02/23 Layouts updated following client + design team comments.

Preliminary internal fitout layouts included
P05 10/03/23 Minor amendments to layouts to suit DT comments. Bedroom +

Studio room tags updated.
P06 24/03/23 Draft Issue for Planning (Incl. minor updates)
P07 11/04/23 Proposed M+W amenity space layout updated
P08 14/04/23 Planning Issue
P09 26/04/23 Planning Issue (minor updates)



Wet Riser Tank (2.5m(H))
75m3

Commercial Sprinkler Tank
70m3 (2m(H))

Domestic Water Tank (2.5m(H))
98m3

Indicative 
diesel pump

location
Indicative 

diesel pump
location

Commercial Sprinkler Tank
100m3 (2m(H))10 x 1100L Bins

3 x 240L Bins

253 spaces

Please note minimum recommended 
distance between cycle stands achieved at

1750mm between stands

48.5 m²
Cycle Hub A

60 spaces

201.2 m²

Commercial Sprinkler
Tank Room

44.9 m²

FM Maintenance Store
B1

161.1 m²
Cycle Hub B

30.4 m²
Generator Room

15.6 m²
Store

14.6 m²
Store

13.1 m²
Store

55.9 m²
Bin Store A+B

101.5 m²
Wet Riser Tank Room

UP

23.0 m²

FM Maintenance Store
B2

96.7 m²

Domestic Water Tank
Room

UP

RAMP

Elec. Riser A

Mech. Riser A

C
le

an
er

's
 C

up
'd

 A

Mech. Supply Shaft A

Mech. Extract Shaft A2

Stair A1

Mech. Supply Shaft B

Mech. Extract Shaft B2

Mech. Extract Shaft B1

Stair B1

Indicates line of building above at GF

External
Basement Area

285m2

El
ec

. R
is

er
 B

Riser B

Mech. Riser B

Vent for cross ventilation to 
Courtyard above

10m2
(subject to further development 

at next stage)

Cycle Stores (313 spaces)

Preferred Structural Column Locations 
(WIP / Indicative only and subject to change)

Department Legend

BOH Areas (incl Plant, Services, Stores etc)

Circulation

Water Tanks 
(incl. Domestic, Commercial & Wet Riser 

27th Floor City Tower Piccadilly Plaza Manchester M1 4BT
T: +44 (0)161 233 8900 E: enquiries@sheppardrobson.com

CLIENT

PROJECT 

SCALE@A1 ORIGINATOR CHECKED

DRAWING NO. REV.

DATE AUTHORISED

KEYPLAN

A1

The copyright in this drawing is vested in Sheppard Robson and no license 
or assignment of any kind has been, or is, granted to any third party whether 
by provision of copies or originals or otherwise unless agreed in writing.

FOR ELECTRONIC DATA ISSUE

The contractor shall check and verify all dimensions on site and report any 
discrepancies in writing to Sheppard Robson before proceeding work

Electronic Data / drawings are issued as "read only" and should not be 
interrogated for measurement. All dimensions and levels should read, only 
from those values stated in text on the drawing.

DO NOT SCALE FROM THIS DRAWING

© COPYRIGHT

SR NO.

STATUS PURPOSE FOR ISSUE

- - - - - -

AREA MEASUREMENT
The areas are approximate and can only be verified by a detailed dimensional survey of 
the completed building. Any decisions to be made on the basis of these predictions, 
whether as to project viability, pre-letting, lease agreements or otherwise, should include 
due  allowance for the increases and decreases inherent in the design development and 
building processes. Existing buildings may present anomalies in relation to 
surveyed/drawn plans that may also effect the stated areas. All areas are subject to Town 
Planning and Conservation Area Consent and detailed Rights to Light analysis.
Figures relate to the likely areas of the building at the current  stage of the design and are 
calculated using one of the following (as stated in the accompanying areas schedule) 
IPMS1, IPMS2, IPMS 3, Gross External Area (GEA), Gross Internal Area (GIA) or Nett 
Internal Area (NIA) methods of measurement from the RICS Property Measurement 1st 
edition.

P05

14/04/23 1 : 100

Echo Street

LK VC

Stage 2

IQ Student Accommodation

RG

7054

S2 Planning

General Arrangement
Basement Plan

ECHO SRA ZZ B1 DR A 02099

 1 : 10002099
Basement Floor Plan1

PLEASE NOTE:

1. The measured areas shown for all en-suite clusters, studios and kitchens do not yet 
account for any protruding columns and will therefore reduce accordingly to account 
for these once locations and sizes are fully known. 

2. Wall lining has been allowed for to solid core walls, shears walls and other strucutral 
items however depth of wall lining subject to change dependent on acoustic 
requirements. This may result in room sizes reducing. 

3. Areas of ensuite bedrooms and studios include the area of the bathroom and the 
separating wall between bedroom and pod, but exclude the riser.

4. Cluster kitchens will require a riser to provide drainage etc and will reduce the area 
stated accordingly. The location of this is as yet unknown until full fit outs have been 
progressed.

5. Studio layouts shown are design intent only and follow Client’s brief. Escape routes’ 
distance from hobs to be tested and validated by Fire Strategy with fire suppression 
measures as necessary. Studio layouts in abeyance until signed-off by Building Safety 
Regulator (HSE), Building Control Officer, and Building Insurer.

0 1 2 3 4 5 10 m

N

REV. DATE AMENDMENT

P01 23/01/23 First Issue - Issued for Information
P02 03/02/23 Layouts amended following client + design team comments
P03 27/02/23 Layouts updated following client + design team comments.

Preliminary internal fitout layouts included
P04 24/03/23 Draft Issue for Planning (Incl. minor updates)
P05 14/04/23 Planning Issue





CONCRETE FOUNDATION

MADE GROUND: Sandstone 

gravel/cobble sub-base. 

RETAINING WALL

- 0.35m bgl

TP01- Identified Dimensions  

Comments: Not to scale. 

Concrete foundation 

encountered but thickness 

not identified. Reference 

should be given to 

corresponding trial pit log for 

further strata details. 

0.55m

- GL - GL - GL

- 0.12m bgl

Tarmac

CONCRETE FOUNDATION

MADE GROUND: Sandstone 

gravel/cobble sub-base. 

RETAINING WALL

-0.30m bgl
0.55m

Tarmac

Comments: Not to scale. 

Concrete foundation 

encountered but thickness 

not identified. Reference 

should be given to 

corresponding trial pit log for 

further strata details. 

CONCRETE FOUNDATION

MADE GROUND:  Brown black 

cobbly sandy gravel sub-base.

RETAINING WALL

- 0.30m bgl

0.55m

- 0.10m bgl

Comments: Not to scale. 

Concrete foundation 

encountered but base not 

identified. Reference should 

be given to corresponding 

trial pit log for further strata 

details. 

- 0.10m bgl

>0.40m

Tarmac

65374.001-CUR-00-XX-DR-GE-004-V01 Chandos Hall- Retaining Wall Foundations Cross Sectional Sketches

TP02- Identified Dimensions  TP03- Identified Dimensions  



Concrete Service

Tunnel

MADE GROUND: Sandy 

gravel limestone sub-base.

RETAINING WALL

- 0.25m bgl

Comments: Not to scale. Concrete service tunnel 

encountered, wall foundation not identified. Reference 

should be given to corresponding trial pit log for further 

strata details. 

1.05m

- GL

- 0.10m bgl

Tarmac

c.1.05m
Concrete Service

Tunnel

MADE GROUND: Sandy 

gravel limestone sub-base.

RETAINING WALL

- 0.25m bgl

TP04- Estimated Potential Extent of Foundation 

Comments: Not to scale. Drawing shows estimated potential extent of foundation based 

on available information, indicative only, foundation not proven during investigation.

1.05m

c.1.05m

CONCRETE FOUNDATION

- 0.10m bgl

- GL

TP04- Identified Dimensions  

>0.40m

65374.001-CUR-00-XX-DR-GE-004-V01 Chandos Hall- Retaining Wall Founations Cross Sectional Sketches
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Appendix B Exploratory Hole Logs 

• Stage 1/5A: 

− Cable percussive with rotary follow-on logs, BH01 and BH02 

− Machine excavated trial pit logs and cross-sectional sketches, TP01 – TP04 

• Stage 2: 

− Window sample borehole logs, WS01 – WS04 and WS02A 

− Hand excavated pit logs and cross-sectional sketches, FP101 

• Stage 3: 

− Window sample borehole logs, WS05 – WS11 

− Cable percussive with rotary follow-on logs, BH03 

− Micro-rotary (open) borehole logs, RH01 – RH03 

• Stage 4: 

− Cable Percussive with rotary follow-on logs, BH401 – BH403, including BH402A/B 

− Window Sample borehole logs, WS01 – WS04 

• Stage 5A: 

− Hand excavated trial pits with hand-held window sample follow-on logs, HP01 – HP04 

• Stage 5B: 

− Machine excavated trial pit logs and cross-sectional sketches, TP101 – TP103 

  



17-19 Whitworth Street West
Manchester
M15WG Borehole Log

Borehole No.

BH01
Sheet 1 of 2

Project Name: Chandos Hall, Manchester
Project No.
B065374.001

Co-ords: 384641.35 - 397710.88
Hole Type
CP+RC

Location: Manchester Level: 38.62
Scale
1:50

Client: IQ Student Accomodation Dates: 18/07/2017 -
Logged By

NF/Geocore

Remarks
0.0 to 9.0m cable percussion drilling. 9.0 to 20.0m rotary core drilling.  Refer to alternate logs attached for rock core 
details.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.13
0.23
0.30

3.30

4.90

5.80

6.70

8.20

8.50

9.00

Level
(m)

38.49
38.39
38.32

35.32

33.72

32.82

31.92

30.42

30.12

29.62

Legend Stratum Description

MADE GROUND. Tarmac.
MADE GROUND. Yellow brown very sandy fine 
to coarse sub-angular to subrounded gravel of 
sandstone and limestone including occasional 
sandstone and limestone cobbles.
MADE GROUND: Dark brown fine to coarse 
sandy gravel of fine to coarse angular to sub-
rounded ash, clinker, bitumen and sandstone.
Stiff dark brown CLAY with frequent fine to 
coarse sub-angular to rounded gravel of mixed 
lithologies including coal, sandstone, mudstone, 
limestone with occasional cobbles of rounded 
limestone and sandstone. Becoming sandy at 
2.0m with frequent limestone cobbles.

Dense brown slightly clayey gravelly fine to 
medium SAND. Gravel of mixed lithologies 
including fine to coarse rounded to sub-angular 
limestone, sandstone and igneous intrusions.

Dense light brown fine to medium SAND with 
silty lenses.

Stiff dark brown CLAY with frequent fine to 
coarse sub-angular to rounded gravel of mixed 
lithologies including coal, sandstone, mudstone, 
limestone with occasional cobbles of rounded 
limestone and sandstone.

Dense brown slightly clayey gravelly fine to 
medium SAND. Gravel of mixed lithologies 
including fine to coarse rounded to sub-angular 
limestone, sandstone and igneous intrusions.

Dense dark brown clayey gravelly SAND.

Reddish light brown weathered SANDSTONE, 
recovered as a gravelly sand.

Medium strong reddish brown medium grained 
arenaceous SANDSTONE. Generally fresh. 
Completely weathered in non intact areas where 
recovered as silty medium sand.

Continued on next sheet

1

2

3

4

5

6

7

8

9

10

0.20 ES
0.25 ES

1.00 D
1.20 N=18 (2,3/4,4,5,5)

3.00 - 3.45 U

4.50 N=47 
(4,7/10,12,12,13)

6.00 N=49 
(5,10/11,12,13,13)

6.00 - 6.45 B

7.00 D

7.50 N=26 (2,4/5,6,7,8)

8.20 D

8.50 D

9.00 50 (25 for 145mm/50 
for 135mm)



17-19 Whitworth Street West
Manchester
M15WG Rotary Core Log

Borehole No.

BH01
Sheet 1 of 2

Project Name: Chandos Hall, Manchester
Project No.
B065374.001

Co-ords: 384641.35 - 397710.88
Hole Type
CP+RC

Location: Manchester Level: 38.62
Scale
1:50

Client: IQ Student Accomodation Dates: 18/07/2017 -
Logged By

NF/Geocore

Remarks
0.0 to 9.0m cable percussion drilling. 9.0 to 20.0m rotary core drilling.  Refer to alternate logs attached for in situ test 
results.

Well Water 
Strikes

Depth
(m)

9.00 - 10.50

0.20
0.25

1.00

3.00 - 3.45

6.00 - 6.45

7.00

8.20

8.50

Type
/ FI

ES
ES

D

U

B

D

D

D

NI

NR

Coring

TCR

22

SCR

0

RQD

0

Depth
(m)

0.13
0.23
0.30

3.30

4.90

5.80

6.70

8.20

8.50

9.00

Level
(m)

38.49
38.39
38.32

35.32

33.72

32.82

31.92

30.42

30.12

29.62

Legend Stratum Description

MADE GROUND. Tarmac.
MADE GROUND. Yellow brown very sandy fine 
to coarse sub-angular to subrounded gravel of 
sandstone and limestone including occasional 
sandstone and limestone cobbles.
MADE GROUND: Dark brown fine to coarse 
sandy gravel of fine to coarse angular to sub-
rounded ash, clinker, bitumen and sandstone.
Stiff dark brown CLAY with frequent fine to 
coarse sub-angular to rounded gravel of mixed 
lithologies including coal, sandstone, mudstone, 
limestone with occasional cobbles of rounded 
limestone and sandstone. Becoming sandy at 
2.0m with frequent limestone cobbles.

Dense brown slightly clayey gravelly fine to 
medium SAND. Gravel of mixed lithologies 
including fine to coarse rounded to sub-angular 
limestone, sandstone and igneous intrusions.

Dense light brown fine to medium SAND with 
silty lenses.

Stiff dark brown CLAY with frequent fine to 
coarse sub-angular to rounded gravel of mixed 
lithologies including coal, sandstone, mudstone, 
limestone with occasional cobbles of rounded 
limestone and sandstone.

Dense brown slightly clayey gravelly fine to 
medium SAND. Gravel of mixed lithologies 
including fine to coarse rounded to sub-angular 
limestone, sandstone and igneous intrusions.

Dense dark brown clayey gravelly SAND.

Reddish light brown weathered SANDSTONE, 
recovered as a gravelly sand.

Medium strong reddish brown medium grained 
arenaceous SANDSTONE. Generally fresh. 
Completely weathered in non intact areas where 
recovered as silty medium sand.

Continued on next sheet
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17-19 Whitworth Street West
Manchester
M15WG Rotary Core Log

Borehole No.

BH01
Sheet 2 of 2

Project Name: Chandos Hall, Manchester
Project No.
B065374.001

Co-ords: 384641.35 - 397710.88
Hole Type
CP+RC

Location: Manchester Level: 38.62
Scale
1:50

Client: IQ Student Accomodation Dates: 18/07/2017 -
Logged By

NF/Geocore

Remarks
0.0 to 9.0m cable percussion drilling. 9.0 to 20.0m rotary core drilling.  Refer to alternate logs attached for in situ test 
results.

Well Water 
Strikes

Depth
(m)

10.50 - 11.50

11.50 - 12.50

12.50 - 13.50

13.50 - 15.00

15.00 - 16.00

16.00 - 17.50

17.50 - 19.00

Type
/ FI

0

NR

NI
0

NR

NI

0

NR

NI

NR

3.15

NR

0

NR

0

NI

0
NR

Coring

TCR

60

44

82

30

95

66

95

SCR

49

18

61

0

86

32

81

RQD

29

0

14

0

78

15

55

Depth
(m)

19.00

Level
(m)

19.62

Legend Stratum Description

Unfractured in situ.

Fractures sub horizontal, medium spaced, planar, smooth 
and moderately wide with up to 5mm of medium sand infill.

Unfractured in situ. 

End of borehole at 19.00 m
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12

13

14

15

16

17

18

19

20



17-19 Whitworth Street West
Manchester
M15WG Borehole Log

Borehole No.

BH02*
Sheet 1 of 2

Project Name: Chandos Hall, Manchester
Project No.
B065374.001

Co-ords: -
Hole Type

CP

Location: Manchester Level: 38.46
Scale
1:50

Client: IQ Student Accomodation Dates: 19/07/2018 -
Logged By

NF/Geocore

Remarks
0.0 to 8.2m cable percussion drilling. 8.2 to 10.0m rotary openhole. 10 to 20.0m rotary core drilling. Ground level 
recorded estimated based on topographical survey. Refer to alternate logs attached for rock core details.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.10

0.30
0.50

3.30

4.50

6.70

7.50

8.20

10.00

Level
(m)

38.36

38.16
37.96

35.16

33.96

31.76

30.96

30.26

28.46

Legend Stratum Description

MADE GROUND: Yellow brown very sandy fine 
to coarse sub-angular to subrounded gravel of 
sandstone and limestone cobbles. 
including frequent sandstone and limestone 
cobbles.
MADE GROUND. Tarmac.
MADE GROUND: Dark brown fine to coarse 
sandy gravel of fine to coarse angular to sub-
rounded ash, clinker, quartz, bitumen and 
sandstone.
Stiff dark brown with grey mottling CLAY with 
frequent fine to coarse sub-angular to rounded 
gravel of mixed lithologies including coal, 
sandstone, mudstone, limestone with occasional 
cobbles of rounded limestone and sandstone.

Dense brown slightly clayey gravelly fine to 
medium SAND. Gravel of mixed lithologies 
including fine to coarse rounded to sub-angular 
coal, sandstone, mudstone.

Very dense brown sandy rounded to sub-angular 
GRAVEL. Gravel of mixed lithologies including 
fine to coarse rounded to sub-angular sandstone 
& mudstone.

Very dense red brown fine to medium clayey 
SAND.

Reddish light brown weathered SANDSTONE.

Red weathered SANDSTONE. (drillers's 
description).

Continued on next sheet

1

2

3

4

5

6

7

8

9

10

0.20 ES
0.40 ES

1.00 D
1.20 N=16 (2,3/3,4,4,5)

3.00 - 3.45 U

3.50 D

4.50 N=50 (7,10/50 for 
295mm)

6.00 50 (5,8/50 for 
145mm)

6.70 D

7.50 50 (5,10/50 for 
60mm)

8.00 50 (25 for 105mm/50 
for 70mm)



17-19 Whitworth Street West
Manchester
M15WG Rotary Core Log

Borehole No.

BH02
Sheet 1 of 2

Project Name: Chandos Hall, Manchester
Project No.
B065374.001

Co-ords: -
Hole Type
CP+RC

Location: Manchester Level: 38.46
Scale
1:50

Client: IQ Student Accomodation Dates: 19/07/2018 -
Logged By

NF/Geocore

Remarks
0.0 to 8.2m cable percussion drilling. 8.2 to 10.0m rotary openhole. 10 to 20.0m rotary core drilling. Ground level 
recorded estimated based on topographical survey. Refer to alternate logs attached for in situ test results.

Well Water 
Strikes

Depth
(m)

0.20
0.40

1.00

3.00 - 3.45

3.50

6.70

Type
/ FI

ES
ES

D

U

D

D

Coring

TCR SCR RQD
Depth

(m)

0.10

0.30
0.50

3.30

4.50

6.70

7.50

8.20

10.00

Level
(m)

38.36

38.16
37.96

35.16

33.96

31.76

30.96

30.26

28.46

Legend Stratum Description

MADE GROUND: Yellow brown very sandy fine 
to coarse sub-angular to subrounded gravel of 
sandstone and limestone cobbles. 
including frequent sandstone and limestone 
cobbles.
MADE GROUND. Tarmac.
MADE GROUND: Dark brown fine to coarse 
sandy gravel of fine to coarse angular to sub-
rounded ash, clinker, quartz, bitumen and 
sandstone.
Stiff dark brown with grey mottling CLAY with 
frequent fine to coarse sub-angular to rounded 
gravel of mixed lithologies including coal, 
sandstone, mudstone, limestone with occasional 
cobbles of rounded limestone and sandstone.

Dense brown slightly clayey gravelly fine to 
medium SAND. Gravel of mixed lithologies 
including fine to coarse rounded to sub-angular 
coal, sandstone, mudstone.

Very dense brown sandy rounded to sub-angular 
GRAVEL. Gravel of mixed lithologies including 
fine to coarse rounded to sub-angular sandstone 
& mudstone.

Very dense red brown fine to medium clayey 
SAND.

Reddish light brown weathered SANDSTONE.

Red weathered SANDSTONE. (drillers's 
description).

Continued on next sheet

1
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4

5

6
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17-19 Whitworth Street West
Manchester
M15WG Rotary Core Log

Borehole No.

BH02
Sheet 2 of 2

Project Name: Chandos Hall, Manchester
Project No.
B065374.001

Co-ords: -
Hole Type
CP+RC

Location: Manchester Level: 38.46
Scale
1:50

Client: IQ Student Accomodation Dates: 19/07/2018 -
Logged By

NF/Geocore

Remarks
0.0 to 8.2m cable percussion drilling. 8.2 to 10.0m rotary openhole. 10 to 20.0m rotary core drilling. Ground level 
recorded estimated based on topographical survey. Refer to alternate logs attached for in situ test results.

Well Water 
Strikes

Depth
(m)

10.00 - 11.00

11.00 - 12.00

12.00 - 13.00

13.00 - 14.50

14.50 - 16.00

16.00 - 17.50

17.50 - 19.00

19.00 - 20.00

Type
/ FI

0

NR

0

NR

0

NR

0

NR

0

5.8

NR

0

NR

0

NR

NI

0

NR

Coring

TCR

47

89

88

86

78

81

88

53

SCR

45

87

85

77

67

79

85

17

RQD

10

31

23

33

53

41

36

0

Depth
(m)

20.00

Level
(m)

18.46

Legend Stratum Description

Medium strong reddish brown medium grained 
arenaceous SANDSTONE. Occasional inter -
bedded medium quartz gravels/clasts.  Generally 
fresh. Completely weathered in non intact areas 
where recovered as silty medium sand.

Unfractured insitu

Fractures sub horizontal, closely spaced, planar, smooth and 
wide with up to 80mm sand infill.

Unfractured insitu

Notable dark reddish brown 100mm siltstone lens. 

End of borehole at 20.00 m
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17-19 Whitworth Street West
Manchester
M15WG Trial Pit Log

Trialpit No

TP01
Sheet 1 of 1

Project 
Name: Chandos Hall, Manchester

Project No.
B065374.001

Co-ords:
Level:

-
38.39

Date
21/07/2017

Location:

Client:

Manchester

IQ Student Accomodation

Dimensions 
(m):

Depth
0.35

Scale
1:25

Logged
NF

Remarks:

Stability:

No Groundwater Encountered. Reference should be given to associated foundation cross section sketch.

Stable.

W
at

er
St

rik
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.12

0.35

Level
(m)

38.27

38.04

Legend Stratum Description

MADE GROUND: Tarmac.

MADE GROUND: Yellow brown sandy gravelly cobbles 
of sub-angular to subrounded sandstone. Gravel is fine 
to coarse sandstone. Concrete foundation at 0.35m bgl. 

End of pit at 0.35 m
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17-19 Whitworth Street West
Manchester
M15WG Trial Pit Log

Trialpit No

TP02
Sheet 1 of 1

Project 
Name: Chandos Hall, Manchester

Project No.
B065374.001

Co-ords:
Level:

-
38.44

Date
21/07/2017

Location:

Client:

Manchester

IQ Student Accomodation

Dimensions 
(m):

Depth
0.30

Scale
1:25

Logged
NF

Remarks:

Stability:

No Groundwater Encountered. Reference should be given to associated foundation cross section sketch.

Stable.

W
at

er
St

rik
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.10

0.30

Level
(m)

38.34

38.14

Legend Stratum Description

MADE GROUND: Tarmac.

MADE GROUND: Yellow brown sandy gravelly cobbles 
sub-angular to subrounded sandstone. Gravel is fine to 
coarse sandstone. Concrete foundation at 0.30m bgl. 

End of pit at 0.30 m
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2

3

4
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17-19 Whitworth Street West
Manchester
M15WG Trial Pit Log

Trialpit No

TP03
Sheet 1 of 1

Project 
Name: Chandos Hall, Manchester

Project No.
B065374.001

Co-ords:
Level:

-
38.44

Date
21/07/2017

Location:

Client:

Manchester

IQ Student Accomodation

Dimensions 
(m):

Depth
0.80

Scale
1:25

Logged
NF

Remarks:

Stability:

No Groundwater Encountered. Reference should be given to associated foundation cross section sketch.

Stable.

W
at

er
St

rik
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.10

0.40

0.80

Level
(m)

38.34

38.04

37.64

Legend Stratum Description

MADE GROUND: Tarmac.
MADE GROUND: Dark brown fine to coarse sandy 
gravel of fine to coarse angular to sub-rounded ash, 
clinker, bitumen and sandstone with occasional cobbles 
of sandstone. 
Stiff dark brown with grey mottling CLAY  with frequent 
fine to coarse sub-angular to rounded gravel of mixed 
lithologies including coal, sandstone, mudstone, 
limestone. Concrete foundation identified at 0.40m, 
wooden shuttering surrounding, base not confirmed. 

End of pit at 0.80 m
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17-19 Whitworth Street West
Manchester
M15WG Trial Pit Log

Trialpit No

TP04
Sheet 1 of 1

Project 
Name: Chandos Hall, Manchester

Project No.
B065374.001

Co-ords:
Level:

-
38.44

Date
21/07/2017

Location:

Client:

Manchester

IQ Student Accomodation

Dimensions 
(m):

Depth
0.85

Scale
1:25

Logged
NF

Remarks:

Stability:

No Groundwater Encountered. Reference should be given to associated foundation cross section sketch.

Stable.

W
at

er
St

rik
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.10

0.25

0.85

Level
(m)

38.34

38.19

37.59

Legend Stratum Description

MADE GROUND: Tarmac.
MADE GROUND: Brown sandy gravel of sub-angular to 
subrounded limestone. 
MADE GROUND: Concrete service tunnel at 0.25m bgl, 
more concrete surrounding, possible overspill. 
Surrounding concrete broken out to 0.85m bgl. 

End of pit at 0.85 m
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CONCRETE FOUNDATION

MADE GROUND: Sandstone 

gravel/cobble sub-base. 

RETAINING WALL

- 0.35m bgl

TP01- Identified Dimensions  

Comments: Not to scale. 

Concrete foundation 

encountered but thickness 

not identified. Reference 

should be given to 

corresponding trial pit log for 

further strata details. 

0.55m

- GL - GL - GL

- 0.12m bgl

Tarmac

CONCRETE FOUNDATION

MADE GROUND: Sandstone 

gravel/cobble sub-base. 

RETAINING WALL

-0.30m bgl
0.55m

Tarmac

Comments: Not to scale. 

Concrete foundation 

encountered but thickness 

not identified. Reference 

should be given to 

corresponding trial pit log for 

further strata details. 

CONCRETE FOUNDATION

MADE GROUND:  Brown black 

cobbly sandy gravel sub-base.

RETAINING WALL

- 0.30m bgl

0.55m

- 0.10m bgl

Comments: Not to scale. 

Concrete foundation 

encountered but base not 

identified. Reference should 

be given to corresponding 

trial pit log for further strata 

details. 

- 0.10m bgl

>0.40m

Tarmac

65374.001-CUR-00-XX-DR-GE-004-V01 Chandos Hall- Retaining Wall Foundations Cross Sectional Sketches

TP02- Identified Dimensions  TP03- Identified Dimensions  



Concrete Service

Tunnel

MADE GROUND: Sandy 

gravel limestone sub-base.

RETAINING WALL

- 0.25m bgl

Comments: Not to scale. Concrete service tunnel 

encountered, wall foundation not identified. Reference 

should be given to corresponding trial pit log for further 

strata details. 

1.05m

- GL

- 0.10m bgl

Tarmac

c.1.05m
Concrete Service

Tunnel

MADE GROUND: Sandy 

gravel limestone sub-base.

RETAINING WALL

- 0.25m bgl

TP04- Estimated Potential Extent of Foundation 

Comments: Not to scale. Drawing shows estimated potential extent of foundation based 

on available information, indicative only, foundation not proven during investigation.

1.05m

c.1.05m

CONCRETE FOUNDATION

- 0.10m bgl

- GL

TP04- Identified Dimensions  

>0.40m

65374.001-CUR-00-XX-DR-GE-004-V01 Chandos Hall- Retaining Wall Founations Cross Sectional Sketches



Curtins
Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG

Borehole Log
Borehole No.

WS01
Sheet 1 of 2

Project Name: Chandos Hall (Stage 2)
Project No.
B065374.001 (2)

Co-ords: -
Hole Type

WS

Location: Granby Row, Manchester Level: 38.35
Scale
1:16

Client: IQ Student Accommodation Dates: 27/09/2017 - 27/09/2017
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m. Water seepages at 1.40m bgl. SPT rod lost in hole. 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.05

0.15

0.40

0.50

1.00

1.20

1.40

1.70

2.70

Level
(m)

38.30

38.20

37.95

37.85

37.35

37.15

36.95

36.65

35.65

Legend Stratum Description

ASPHALT.
MADE GROUND: dark grey, cobbly, sandy, 
angular to sub-angular, fine to coarse GRAVEL 
of asphalt and concrete. Cobbles are fine, 
angular to sub-angular of asphalt and concrete. 
(SUB-BASE)
MADE GROUND: yellowish-brown, very gravelly, 
cobbly, fine to coarse SAND. Gravel and cobbles 
are angular to sub-angular of concrete, asphalt, 
various lithologies including sandstone, clinker 
and ash.
MADE GROUND: dark grey, fine to coarse 
SAND and angular to sub-rounded, fine to 
medium GRAVEL of sandstone, concrete, ash, 
tile and brick.
MADE GROUND: brown, slightly cobbly, very 
gravelly, fine to coarse SAND. Gravel is angular 
to sub-angular, fine to coarse. Cobbles are 
angular to sub-angular, fine to medium. Gravel 
and cobbles comprise brick, various lithologies, 
coal, clinker, asphalt.
MADE GROUND: reddish-grey, very gravelly, 
fine to coarse SAND. Gravel is angular to sub-
angular, fine to medium of brick and concrete.

MADE GROUND: brown, sandy, slightly gravelly 
CLAY. Gravel is angular to sub-rounded of 
various lithologies, brick, coal and clinker.

MADE GROUND: reddish-grey, cobbly, very 
gravelly, fine to coarse SAND. Gravel is angular 
to sub-angular, fine to coarse of brick and 
concrete. Cobbles are angular to sub-angular, 
fine to medium of brick. (water seepages 
throughout stratum)
MADE GROUND: soft, brown, sandy, slightly 
gravelly CLAY. Gravel is angular to sub-rounded 
of various lithologies, brick, coal and clinker.

MADE GROUND: firm, brown, very sandy, 
slightly gravelly CLAY. Gravel is sub-angular to 
sub-rounded of concrete, brick and various 
lithologies including coal and mudstone. 
(REWORKED GROUND)

Continued on next sheet

1

2

3

0.40 - 0.50 ES

0.70 - 1.00 ES

1.20 N=7 (1,2/2,2,2,1)

2.00 N=3 (1,1/0,1,1,1)

3.00 N=13 (2,2/2,3,4,4)



Curtins
Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG

Borehole Log
Borehole No.

WS01
Sheet 2 of 2

Project Name: Chandos Hall (Stage 2)
Project No.
B065374.001 (2)

Co-ords: -
Hole Type

WS

Location: Granby Row, Manchester Level: 38.35
Scale
1:16

Client: IQ Student Accommodation Dates: 27/09/2017 - 27/09/2017
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m. Water seepages at 1.40m bgl. SPT rod lost in hole. 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

3.80

4.20

5.00

Level
(m)

34.55

34.15

33.35

Legend Stratum Description

Firm to stiff, brown, sandy, slightly gravelly CLAY. 
Gravel is rounded to sub-angular, fine to medium 
of various lithologies including coal.

Medium-dense to dense, reddish-brown, fine to 
medium SAND with fragments of coal and clay 
lenses.

End of borehole at 5.00 m

4

5

6

4.00 N=15 (2,2/3,4,4,4)

5.00 N=28 (3,3/5,6,8,9)



Curtins
Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG

Borehole Log
Borehole No.

WS02
Sheet 1 of 1

Project Name: Chandos Hall (Stage 2)
Project No.
B065374.001 (2)

Co-ords: -
Hole Type

WS

Location: Granby Row, Manchester Level: 38.40
Scale
1:16

Client: IQ Student Accommodation Dates: 27/09/2017 - 27/09/2017
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 0.60m. Borehole terminated at 0.60m bgl due to unknown obstruction. 
No groundwater encountered. 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.05
0.10

0.30

0.60

Level
(m)

38.35
38.30

38.10

37.80

Legend Stratum Description

ASPHALT.
MADE GROUND: grey, very sandy, angular, fine 
to medium GRAVEL of various lithologies and 
concrete. (SUB-BASE)
MADE GROUND: yellowish-grey, very gravelly, 
fine to coarse SAND. Gravel is angular to sub-
angular of concrete, asphalt, various lithologies 
including sandstone, clinker and ash. (slight 
hydrocarbon odour noted)
Firm to stiff, dark brown, sandy, slightly gravelly 
CLAY with silt lenses containing relic rootlets. 
Gravel is rounded to sub-angular, fine to medium 
of various lithologies including coal.

End of borehole at 0.60 m

1

2

3

0.10 - 0.20 ES



Curtins
Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG

Borehole Log
Borehole No.

WS02A
Sheet 1 of 2

Project Name: Chandos Hall (Stage 2)
Project No.
B065374.001 (2)

Co-ords: -
Hole Type

WS

Location: Granby Row, Manchester Level: 38.40
Scale
1:16

Client: IQ Student Accommodation Dates: 27/09/2017 - 27/09/2017
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m. No groundwater encountered. Borehole terminated at 3.80m 
bgl due to SPT refusal.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.05
0.10

0.30

0.40

3.20

Level
(m)

38.35
38.30

38.10

38.00

35.20

Legend Stratum Description

ASPHALT.
MADE GROUND: grey, very sandy, angular, fine 
to medium GRAVEL of various lithologies and 
concrete. (SUB-BASE)
MADE GROUND: yellowish-brown, very gravelly, 
fine to coarse SAND. Gravel is angular to sub-
angular of concrete, asphalt, various lithologies 
including sandstone, clinker and ash.
MADE GROUND: dark grey, fine to coarse 
SAND and angular to sub-rounded, fine to 
medium GRAVEL of sandstone, concrete, ash, 
tile and brick.
Firm to stiff, dark brown, sandy, slightly gravelly 
CLAY with silt lenses containing relic rootlets. 
Gravel is rounded to sub-angular, fine to medium 
of various lithologies including coal.

Yellowish-brown, medium SAND horizon (0.02m thick).

Becomes very stiff.

Continued on next sheet

1

2

3

0.30 - 0.40 ES

1.20 N=23 (3,4/5,5,6,7)

2.00 N=21 (3,4/4,5,6,6)

3.00 N=48 
(7,10/10,14,13,11)



Curtins
Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG

Borehole Log
Borehole No.

WS02A
Sheet 2 of 2

Project Name: Chandos Hall (Stage 2)
Project No.
B065374.001 (2)

Co-ords: -
Hole Type

WS

Location: Granby Row, Manchester Level: 38.40
Scale
1:16

Client: IQ Student Accommodation Dates: 27/09/2017 - 27/09/2017
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m. No groundwater encountered. Borehole terminated at 3.80m 
bgl due to SPT refusal.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

3.50

3.80

Level
(m)

34.90

34.60

Legend Stratum Description

Very dense, brown, silty, clayey, fine to medium 
SAND with rare coal fragments.

Very dense, reddish-brown, medium SAND.

End of borehole at 3.80 m

4

5

6

3.80 N=58 
(8,8/10,12,16,20)



Curtins
Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG

Borehole Log
Borehole No.

WS03
Sheet 1 of 1

Project Name: Chandos Hall (Stage 2)
Project No.
B065374.001 (2)

Co-ords: 384657.81 - 397714.44
Hole Type

WS

Location: Granby Row, Manchester Level: 38.84
Scale
1:16

Client: IQ Student Accommodation Dates: 27/09/2017 - 27/09/2017
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m. Water seepages at 0.70m bgl. Borehole terminated at 3.00m 
bgl due to SPT refusal.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.05

0.15

0.40

0.60

2.90

3.00

Level
(m)

38.79

38.69

38.44

38.24

35.94

35.84

Legend Stratum Description

ASPHALT.
MADE GROUND: grey, very sandy, angular, fine 
to medium GRAVEL of various lithologies and 
concrete. (SUB-BASE)
MADE GROUND: yellowish-brown, very gravelly, 
fine to coarse SAND. Gravel is angular to sub-
angular of concrete, asphalt, various lithologies 
including sandstone, clinker and ash. (slight 
hydrocarbon odour noted)
MADE GROUND: dark grey, fine to coarse 
SAND and angular to sub-rounded, fine to 
medium GRAVEL of sandstone, concrete, ash, 
tile and brick.
Firm, dark brown, sandy, slightly gravelly CLAY 
with silt lenses containing relic rootlets. Gravel is 
rounded to sub-angular, fine to medium of 
various lithologies including coal.

Water seepage.

Becomes stiff.

Yellowish-brown, medium SAND horizon (0.02m thick).

Yellowish-brown, medium SAND horizon (0.02m thick).

Yellowish-brown, medium SAND horizon (0.02m thick).

Very dense, reddish-brown, medium SAND.

End of borehole at 3.00 m

1

2

3

0.50 - 0.60 ES

1.20 N=22 (3,3/4,4,6,8)

2.00 N=24 (5,7/6,6,6,6)

3.00 N=56 
(13,14/14,14,14,14)



Curtins
Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG

Borehole Log
Borehole No.

WS04
Sheet 1 of 2

Project Name: Chandos Hall (Stage 2)
Project No.
B065374.001 (2)

Co-ords: 384640.04 - 397710.26
Hole Type

WS

Location: Granby Row, Manchester Level: 38.45
Scale
1:16

Client: IQ Student Accommodation Dates: 27/09/2017 - 27/09/2017
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m. No groundwater encountered. Borehole terminated at 3.40m 
bgl due to refusal.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.05

0.15

0.35
0.40

3.20

Level
(m)

38.40

38.30

38.10
38.05

35.25

Legend Stratum Description

ASPHALT.
MADE GROUND: dark grey, cobbly, sandy, 
angular to sub-angular, fine to coarse GRAVEL 
of asphalt and concrete. Cobbles are fine, 
angular to sub-angular of asphalt and concrete. 
(SUB-BASE)
MADE GROUND: yellowish-brown, very gravelly, 
fine to coarse SAND. Gravel is angular to sub-
angular of concrete, asphalt, various lithologies 
including sandstone, clinker and ash.
MADE GROUND: dark grey, fine to coarse 
SAND and angular to sub-rounded, fine to 
medium GRAVEL of sandstone, concrete, ash, 
tile and brick.
Firm, dark brown, sandy, slightly gravelly CLAY 
with low cobble content. Gravel is rounded to 
sub-angular, fine to medium of various lithologies 
including coal.

Becomes stiff.

Yellowish-brown, medium SAND horizon (0.01m thick).

Continued on next sheet

1

2

3

0.15 - 0.25 ES

1.20 N=14 (2,3/3,3,4,4)

2.00 N=17 (3,3/3,4,5,5)

3.00 N=58 
(4,6/9,13,17,19)



Curtins
Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG

Borehole Log
Borehole No.

WS04
Sheet 2 of 2

Project Name: Chandos Hall (Stage 2)
Project No.
B065374.001 (2)

Co-ords: 384640.04 - 397710.26
Hole Type

WS

Location: Granby Row, Manchester Level: 38.45
Scale
1:16

Client: IQ Student Accommodation Dates: 27/09/2017 - 27/09/2017
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m. No groundwater encountered. Borehole terminated at 3.40m 
bgl due to refusal.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

3.40

Level
(m)

35.05

Legend Stratum Description

Very dense, reddish-brown, medium SAND.

End of borehole at 3.40 m

4

5

6



Curtins
Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG

Trial Pit Log
Trialpit No

FP101
Sheet 1 of 1

Project 
Name: Chandos Hall (Stage 2)

Project No.
B065374.001 (2)

Co-ords:
Level:

-
38.44

Date
27/09/2017

Location:

Client:

Granby Row, Manchester

IQ Student Accommodation

Dimensions 
(m):

Depth
1.35

Scale
1:15

Logged
JB

Remarks:

Stability:

Please refer to foundation pit cross-section for dimensions of service corridor and other encountered concrete. 
Foundation pit terminated at 1.35m bgl due to obstruction.

W
at

er
St

rik
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.05

0.15

0.30

0.60

1.35

Level
(m)

38.39

38.29

38.14

37.84

37.09

Legend Stratum Description

ASPHALT.
MADE GROUND: dark grey, cobbly, sandy, angular to 
sub-angular, fine to coarse GRAVEL of asphalt and 
concrete. Cobbles are fine, angular to sub-angular of 
asphalt and concrete. (SUB-BASE)
MADE GROUND: light brown, cobbly, sandy, angular to 
sub-angular, fine to coarse GRAVEL of limestone and 
concrete. Cobbles are fine, angular to sub-angular of 
limestone and concrete. (SUB-BASE)
MADE GROUND: yellowish-brown, very gravelly, cobbly, 
fine to coarse SAND. Gravel and cobbles are angular to 
sub-angular of concrete, asphalt, various lithologies 
including sandstone, clinker and ash.
MADE GROUND: firm, dark brown, sandy, slightly 
gravelly CLAY with tile and metal fragments and cobbles 
of brick. Gravel is sub-angular, fine to medium of various 
lithologies including coal.

End of pit at 1.35 m

1

2

3



065374-CUR-00-XX-DR-GE-003-V01 

Chandos Hall (Stage 2) 
Foundation Pit Cross Sectional Sketches 

ASPHALT 

MADE GROUND: dark grey, gravel 
MADE Ground: light brown, gravel 

MADE GROUND: yellowish-

brown, sand 

Re
ta

in
in

g 
w

al
l (

no
rt

he
rn

 si
te

 b
ou

nd
ar

y)
 

MADE GROUND: dark brown, clay 

1.35m bgl 

0.05-0.25m bgl 

1.50m 

FP101 

Comments: Not to scale. Reference should be given to corresponding trial pit log for further 
strata details. Trial pit edge stable.  

CONCRETE (Service Corridor) 

1.20m 

1.05m 

0.60m bgl 

0.30m bgl 

0.05m bgl 
0.15m bgl CONCRETE 



Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG Borehole Log

Borehole No.

WS05
Sheet 1 of 1

Project Name: Chandos Hall (Stage 3)
Project No.
B065374.001 (3)

Co-ords: -
Hole Type

WS

Location: Manchester Level: 40.10
Scale
1:26

Client: IQ Student Accommodation Dates: 19/01/2018 - 19/01/2018
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m. Borehole terminated at 2.90m bgl due to possible cobble 
obstruction. Hand held window sampler used.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.10

0.30

0.80

2.90

Level
(m)

40.00

39.80

39.30

37.20

Legend Stratum Description

CONCRETE.
MADE GROUND: dark brown, slightly clayey, 
fine to coarse SAND and angular to sub-angular, 
fine to coarse GRAVEL of brick, concrete, clinker 
and coal with cobbles of concrete.
MADE GROUND: dark greyish-brown, very 
gravelly, very sandy CLAY with cobbles of 
concrete. Gravel is angular to sub-rounded, fine 
to coarse of brick, coal, sandstone and concrete.

Firm to stiff, greyish-brown with grey mottling, 
very sandy, slightly gravelly CLAY. Gravel is sub-
angular to sub-rounded, fine to coarse of various 
lithologies including sandstone, coal and 
mudstone.

Becomes stiff to very stiff.

End of borehole at 2.90 m

1

2

3

4

5

0.20 - 0.30 ES



Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG Borehole Log

Borehole No.

WS06
Sheet 1 of 1

Project Name: Chandos Hall (Stage 3)
Project No.
B065374.001 (3)

Co-ords: -
Hole Type

WS

Location: Manchester Level: 40.20
Scale
1:26

Client: IQ Student Accommodation Dates: 19/01/2018 - 19/01/2018
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m. Perched water encountered at 1.60m bgl. Borehole terminated 
at 2.90m bgl due to collapse. Hand held window sampler used.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.10

1.70
1.80

2.90

Level
(m)

40.10

38.50
38.40

37.30

Legend Stratum Description

Reinforced CONCRETE.
MADE GROUND: light brown, fine to coarse 
SAND and angular to sub-angular, fine to 
medium GRAVEL of aggregate and rare glass 
and clinker.

Perched water.

Loose to medium-dense, dark brown, fine to 
medium SAND with rare coal fragments.
Stiff, greyish-brown, slightly sandy, slightly 
gravelly CLAY with rare vertical grey fine sand 
lenses. Gravel is sub-angular to sub-rounded, 
fine of various lithologies including sandstone, 
mudstone and coal.

Limited recovery.

End of borehole at 2.90 m

1

2

3

4

5

0.70 - 0.80 ES



Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG Borehole Log

Borehole No.

WS07
Sheet 1 of 1

Project Name: Chandos Hall (Stage 3)
Project No.
B065374.001 (3)

Co-ords: -
Hole Type

WS

Location: Manchester Level: 40.20
Scale
1:26

Client: IQ Student Accommodation Dates: 19/01/2018 - 19/01/2018
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m. Borehole terminated at 3.00m bgl due to possible cobble 
obstruction. Hand held window sampler used.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.10

0.70

1.10

3.00

Level
(m)

40.10

39.50

39.10

37.20

Legend Stratum Description

CONCRETE.
MADE GROUND: dark greyish-brown, slightly 
clayey, fine to coarse SAND and angular to sub-
angular, fine to coarse GAVEL of brick, 
sandstone, coal, concrete and glass with 
occasional rare whole and part brick.

MADE GROUND: greyish-brown, very gravelly, 
very sandy CLAY. Gravel is angular to sub-
rounded, fine to medium of coal, brick, 
sandstone and concrete.

Firm to stiff, greyish-brown with grey mottling, 
very sandy, slightly gravelly CLAY. Gravel is sub-
angular to sub-rounded, fine to coarse of various 
lithologies including sandstone, coal and 
mudstone.

Becomes stiff to very stiff.

Bed of fine SAND.

End of borehole at 3.00 m

1

2

3

4

5

0.60 ES



Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG Borehole Log

Borehole No.

WS08
Sheet 1 of 1

Project Name: Chandos Hall (Stage 3)
Project No.
B065374.001 (3)

Co-ords: 384673.09 - 397697.98
Hole Type

WS

Location: Manchester Level: 40.02
Scale
1:26

Client: IQ Student Accommodation Dates: 20/01/2018 - 20/01/2018
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m. Perched water encountered at 2.00m bgl.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.05

0.80

1.80

2.00

3.00

Level
(m)

39.97

39.22

38.22

38.02

37.02

Legend Stratum Description

ASPHALT.
MADE GROUND: dark grey, clayey, very 
gravelly, fine to coarse SAND. Gravel is angular 
to sub-rounded, fine to coarse of concrete, ash, 
clinker, brick, tile and sandstone. (ASH FILL)

MADE GROUND: greyish-brown, gravelly, sandy 
CLAY. Gravel is angular to sub-rounded, fine to 
medium of mudstone, brick, sandstone and 
concrete.

MADE GROUND: very soft, black, gravelly, 
sandy CLAY. Gravel is angular to sub-angular, 
fine to coarse of brick, coal, clinker and concrete.
Stiff to very stiff, greyish-brown, gravelly, sandy 
CLAY with grey silt lenses. Gravel is sub-angular 
to sub-rounded, fine to coarse of mudstone, 
sandstone and coal.

Perched water.

End of borehole at 3.00 m

1

2

3

4

5

0.10 - 0.20 ES

1.20 N=6 (0,0/1,2,1,2)

1.80 - 2.00 ES

2.00 N=19 (2,2/4,4,5,6)

3.00 N=24 (4,4/5,5,7,7)



Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG Borehole Log

Borehole No.

WS09
Sheet 1 of 1

Project Name: Chandos Hall (Stage 3)
Project No.
B065374.001 (3)

Co-ords: 384681.72 - 397708.34
Hole Type

WS

Location: Manchester Level: 40.30
Scale
1:26

Client: IQ Student Accommodation Dates: 20/01/2018 - 20/01/2018
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m. Perched water encountered at 1.20m bgl. Borehole terminated 
at 4.70m bgl due to cobble obstruction.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.20

0.40

0.70
0.80

4.70

Level
(m)

40.10

39.90

39.60
39.50

35.60

Legend Stratum Description

Grass over MADE GROUND of dark brown, 
sandy, gravelly CLAY with frequent rootlets. 
Gravel is angular to sub-rounded, fine to medium 
of tile, brick, concrete, sandstone and coal.
MADE GROUND: very dark grey, fine to coarse 
SAND and angular to sub-angular, fine to coarse 
GRAVEL of brick, concrete, ash, clinker and tile 
with frequent cobbles of whole and part brick 
(BRICK FILL).
MADE GROUND: dark grey, clayey, very 
gravelly, fine to coarse SAND. Gravel is angular 
to sub-rounded, fine to coarse of concrete, ash, 
clinker, brick, tile and sandstone. (ASH FILL)
MADE GROUND: greyish-brown, sandy, gravelly 
CLAY. Gravel is angular to sub-rounded, fine to 
medium of sandstone, mudstone, brick and 
concrete.
Stiff, greyish-brown, gravelly, sandy CLAY with 
grey silt lenses. Gravel is sub-angular to sub-
rounded, fine to coarse of mudstone, sandstone 
and coal.

Perched water.

Sand bed.

End of borehole at 4.70 m

1

2

3

4

5

0.30 - 0.40 ES

1.20 N=17 (2,1/4,3,4,6)

2.00 N=27 (6,5/6,8,7,6)

3.00 N=30 (5,6/6,7,8,9)

4.00 N=18 (3,3/4,4,5,5)

4.50 - 4.70 D

4.70 50 (8 for 75mm/50 for 
95mm)



Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG Borehole Log

Borehole No.

WS10
Sheet 1 of 1

Project Name: Chandos Hall (Stage 3)
Project No.
B065374.001 (3)

Co-ords: 384666.42 - 397721.70
Hole Type

WS

Location: Manchester Level: 40.47
Scale
1:26

Client: IQ Student Accommodation Dates: 20/01/2018 - 20/01/2018
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.30
0.40
0.50
0.60

1.40
1.50

5.00

Level
(m)

40.17
40.07
39.97
39.87

39.07
38.97

35.47

Legend Stratum Description

Grass over MADE GROUND of dark brown, 
sandy, gravelly CLAY with frequent rootlets. 
Gravel is angular to sub-rounded, fine to medium 
of tile, brick, concrete, sandstone and coal.
MADE GROUND: very dark grey, fine to coarse 
SAND and angular to sub-angular, fine to coarse 
GRAVEL of brick, concrete, ash, clinker and tile 
with frequent cobbles of whole and part brick 
(BRICK FILL).
MADE GROUND: dark grey, clayey, very 
gravelly, fine to coarse SAND. Gravel is angular 
to sub-rounded, fine to coarse of concrete, ash, 
clinker, brick, tile and sandstone. (ASH FILL)
MADE GROUND: greyish-brown, sandy, gravelly 
CLAY. Gravel is angular to sub-rounded, fine to 
medium of sandstone, mudstone, brick, asphalt, 
clinker, coal and concrete.
MADE GROUND: dark grey, clayey, very 
gravelly, fine to coarse SAND. Gravel is angular 
to sub-rounded, fine to coarse of concrete, ash, 
clinker, brick, tile and sandstone. (ASH FILL)
Soft, greyish-brown, sandy CLAY.
Firm to stiff, greyish-brown, gravelly, sandy CLAY 
with rare grey silt lenses. Gravel is sub-angular 
to sub-rounded, fine to coarse of various 
lithologies including mudstone, sandstone and 
coal.

Becomes stiff to very stiff.

End of borehole at 5.00 m

1

2

3

4

5

0.50 - 0.60 ES

1.20 N=8 (4,1/1,1,2,4)
1.20 - 1.40 ES

2.00 N=19 (1,2/4,5,4,6)

2.80 - 3.00 D

3.00 N=19 (3,4/4,4,5,6)

4.00 N=22 (3,4/4,4,6,8)

5.00 N=38 (3,7/7,8,11,12)



Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG Borehole Log

Borehole No.

WS11
Sheet 1 of 1

Project Name: Chandos Hall (Stage 3)
Project No.
B065374.001 (3)

Co-ords: 384703.63 - 397718.89
Hole Type

WS

Location: Manchester Level: 40.87
Scale
1:26

Client: IQ Student Accommodation Dates: 20/01/2018 - 20/01/2018
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m. Black staining (no odour) at 0.50-1.20m bgl.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.05

0.30

1.20
1.25

2.00
2.10

5.00

Level
(m)

40.82

40.57

39.67
39.62

38.87
38.77

35.87

Legend Stratum Description

ASPHALT.
MADE GROUND: light brown, very sandy, 
angular to sub-angular, fine to coarse GRAVEL 
of aggregate (HARDCORE).
MADE GROUND: greyish-brown, gravelly, very 
sandy CLAY with rare cobbles of whole and part 
bricks. Gravel is angular to sub-rounded, fine to 
coarse of coal, brick, clinker, ash, sandstone and 
concrete.

Black staining (no odour).

MADE GROUND: green, silty, fine SAND.
Firm to stiff, greyish-brown, sandy, slightly 
gravelly CLAY with grey silt lenses. Gravel is 
sub-angular to sub-rounded, fine to medium of 
various lithologies including sandstone, coal and 
mudstone.

Becomes stiff to very stiff.

No grey silt lenses.

Greyish-brown, sub-angular to sub-rounded, fine 
to coarse GRAVEL of chert, sandstone and 
mudstone.
Stiff to very stiff, greyish-brown, sandy, slightly 
gravelly CLAY. Gravel is sub-angular to sub-
rounded, fine to medium of various lithologies 
including sandstone, mudstone and coal.

Common light brown and grey, silt and sand, vertical and 
horizontal lenses.

Rare light brown and grey, silt and sand, vertical and 
horizontal lenses.

End of borehole at 5.00 m

1

2

3

4

5

0.10 - 0.20 ES

0.50 - 0.60 ES

1.20 N=15 (2,2/3,3,4,5)

2.00 N=26 (4,5/6,6,6,8)

3.00 N=25 (4,4/4,5,7,9)

3.50 - 3.70 D

4.00 N=22 (4,4/4,5,6,7)

5.00 23 (10,14/23 for 
125mm)



Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG Borehole Log

Borehole No.

BH03
Sheet 1 of 3

Project Name: Chandos Hall (Stage 3)
Project No.
B065374.001 (3)

Co-ords: 384678.76 - 397695.80
Hole Type
CP+RC

Location: Manchester Level: 40.06
Scale
1:50

Client: IQ Student Accommodation Dates: 19/01/2018 - 20/01/2018
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m. Slight odour noted at 0.05-1.20m bgl. Cable percussion drilling 
1.20-6.50m bgl. Rotary open drilling 6.50-15.10m bgl. Rotary core drilling 15.10-25.50m bgl. Refer to alternate logs 
attached for rock core details.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.05

1.20
1.40

4.90

6.50

Level
(m)

40.01

38.86
38.66

35.16

33.56

Legend Stratum Description

ASPHALT.
MADE GROUND: dark grey, clayey, very 
gravelly, fine to coarse SAND. Gravel is angular 
to sub-rounded, fine to coarse of concrete, ash, 
clinker, brick, tile and sandstone. (ASH FILL)

Cobbles of whole and part bricks.

MADE GROUND: very soft, greyish-brown with 
black mottling, very sandy, slightly gravelly CLAY. 
Gravel is angular to sub-rounded, fine to coarse 
of concrete, brick, coal and sandstone.
Stiff, greyish-brown, slightly gravelly, slightly 
sandy CLAY. Gravel is sub-angular to sub-
rounded, fine to medium of various lithologies 
including coal, mudstone and predominantly 
sandstone.

Loose to very dense, reddish-brown, very clayey, 
slightly gravelly, fine to medium SAND. Gravel is 
sub-angular to sub-rounded, fine to medium of 
weathered sandstone and mudstone.

Dense to very dense, reddish-brown, slightly 
cobbly, gravelly, fine to coarse SAND. Gravel is 
sub-angular to sub-rounded, fine to coarse of 
various lithologies including sandstone, 
mudstone and quartzite. Cobbles are sub-
angular to sub-rounded, fine of quartzite and 
granite.

Continued on next sheet

1

2

3

4

5

6

7

8

9

10

0.30 - 0.40 ES

1.50 N=28 (2,3/7,7,7,7)

2.20 D

2.50 N=27 (2,4/6,6,7,8)

4.50 N=27 (3,3/4,7,8,8)
4.50 - 4.70 D

5.00 - 5.50 D

6.00 111 (25 for 75mm/111 
for 75mm)



Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG Borehole Log

Borehole No.

BH03
Sheet 2 of 3

Project Name: Chandos Hall (Stage 3)
Project No.
B065374.001 (3)

Co-ords: 384678.76 - 397695.80
Hole Type
CP+RC

Location: Manchester Level: 40.06
Scale
1:50

Client: IQ Student Accommodation Dates: 19/01/2018 - 20/01/2018
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m. Slight odour noted at 0.05-1.20m bgl. Cable percussion drilling 
1.20-6.50m bgl. Rotary open drilling 6.50-15.10m bgl. Rotary core drilling 15.10-25.50m bgl. Refer to alternate logs 
attached for rock core details.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

13.50

Level
(m)

26.56

Legend Stratum Description

Strong, reddish-brown, medium grained, 
arenaceous SANDSTONE with occasional 
rounded medium to coarse gravel. Generally 
fresh except where non-intact material 
completely weathered to a medium sand.

Some drill & transport induced fractures.

Some drill & transport induced fractures.

Some drill & transport induced fractures.

Some drill & transport induced fractures.

Some drill & transport induced fractures.

Continued on next sheet
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Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG Borehole Log

Borehole No.

BH03
Sheet 3 of 3

Project Name: Chandos Hall (Stage 3)
Project No.
B065374.001 (3)

Co-ords: 384678.76 - 397695.80
Hole Type
CP+RC

Location: Manchester Level: 40.06
Scale
1:50

Client: IQ Student Accommodation Dates: 19/01/2018 - 20/01/2018
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m. Slight odour noted at 0.05-1.20m bgl. Cable percussion drilling 
1.20-6.50m bgl. Rotary open drilling 6.50-15.10m bgl. Rotary core drilling 15.10-25.50m bgl. Refer to alternate logs 
attached for rock core details.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

25.50

Level
(m)

14.56

Legend Stratum Description

Some drill & transport induced fractures.

Fracture sub-vertical (470mm), planar, rough and partly 
open with dark brown discolouration on fracture surface.

Fractures sub-horizontal, extremely loosely spaced, planar, 
smooth and tight. 
Some drill & transport induced fractures.

Some drill & transport induced fractures.

End of borehole at 25.50 m
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Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG Rotary Core Log

Borehole No.

BH03
Sheet 1 of 3

Project Name: Chandos Hall (Stage 3)
Project No.
B065374.001 (3)

Co-ords: 384678.76 - 397695.80
Hole Type
CP+RC

Location: Manchester Level: 40.06
Scale
1:50

Client: IQ Student Accommodation Dates: 19/01/2018 - 20/01/2018
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m. Slight odour noted at 0.05-1.20m bgl. Cable percussion drilling 
1.20-6.50m bgl. Rotary open drilling 6.50-15.10m bgl. Rotary core drilling 15.10-25.50m bgl. Refer to alternate logs 
attached for in-situ test results. 

Well Water 
Strikes

Depth
(m)

0.30 - 0.40

2.20

4.50 - 4.70

5.00 - 5.50

Type
/ FI

ES

D

D

D

Coring

TCR SCR RQD
Depth

(m)

0.05

1.20
1.40

4.90

6.50

Level
(m)

40.01

38.86
38.66

35.16

33.56

Legend Stratum Description

ASPHALT.
MADE GROUND: dark grey, clayey, very 
gravelly, fine to coarse SAND. Gravel is angular 
to sub-rounded, fine to coarse of concrete, ash, 
clinker, brick, tile and sandstone. (ASH FILL)

Cobbles of whole and part bricks.

MADE GROUND: very soft, greyish-brown with 
black mottling, very sandy, slightly gravelly CLAY. 
Gravel is angular to sub-rounded, fine to coarse 
of concrete, brick, coal and sandstone.
Stiff, greyish-brown, slightly gravelly, slightly 
sandy CLAY. Gravel is sub-angular to sub-
rounded, fine to medium of various lithologies 
including coal, mudstone and predominantly 
sandstone.

Loose to very dense, reddish-brown, very clayey, 
slightly gravelly, fine to medium SAND. Gravel is 
sub-angular to sub-rounded, fine to medium of 
weathered sandstone and mudstone.

Dense to very dense, reddish-brown, slightly 
cobbly, gravelly, fine to coarse SAND. Gravel is 
sub-angular to sub-rounded, fine to coarse of 
various lithologies including sandstone, 
mudstone and quartzite. Cobbles are sub-
angular to sub-rounded, fine of quartzite and 
granite.

Continued on next sheet
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Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG Rotary Core Log

Borehole No.

BH03
Sheet 2 of 3

Project Name: Chandos Hall (Stage 3)
Project No.
B065374.001 (3)

Co-ords: 384678.76 - 397695.80
Hole Type
CP+RC

Location: Manchester Level: 40.06
Scale
1:50

Client: IQ Student Accommodation Dates: 19/01/2018 - 20/01/2018
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m. Slight odour noted at 0.05-1.20m bgl. Cable percussion drilling 
1.20-6.50m bgl. Rotary open drilling 6.50-15.10m bgl. Rotary core drilling 15.10-25.50m bgl. Refer to alternate logs 
attached for in-situ test results. 

Well Water 
Strikes

Depth
(m)

13.50 - 15.00

15.00 - 16.50

16.50 - 18.00

18.00 - 19.50

Type
/ FI

NI
0

NI

0
NI
0

NI

NR
NI

0

NR

0

NR

0

NI

0

NR

NI

Coring

TCR

80

65

56

93

SCR

23

50

51

67

RQD

0

27

27

39

Depth
(m)

13.50

Level
(m)

26.56

Legend Stratum Description

Strong, reddish-brown, medium grained, 
arenaceous SANDSTONE with occasional 
rounded medium to coarse gravel. Generally 
fresh except where non-intact material 
completely weathered to a medium sand.

Some drill & transport induced fractures.

Some drill & transport induced fractures.

Some drill & transport induced fractures.

Some drill & transport induced fractures.

Some drill & transport induced fractures.

Continued on next sheet
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Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG Rotary Core Log

Borehole No.

BH03
Sheet 3 of 3

Project Name: Chandos Hall (Stage 3)
Project No.
B065374.001 (3)

Co-ords: 384678.76 - 397695.80
Hole Type
CP+RC

Location: Manchester Level: 40.06
Scale
1:50

Client: IQ Student Accommodation Dates: 19/01/2018 - 20/01/2018
Logged By

JB

Remarks
Service inspection pit hand excavated from GL to 1.20m. Slight odour noted at 0.05-1.20m bgl. Cable percussion drilling 
1.20-6.50m bgl. Rotary open drilling 6.50-15.10m bgl. Rotary core drilling 15.10-25.50m bgl. Refer to alternate logs 
attached for in-situ test results. 

Well Water 
Strikes

Depth
(m)

19.50 - 21.00

21.00 - 22.50

22.50 - 24.00

24.00 - 25.50

Type
/ FI

0
NI

0

NR

1.53

0

NI

NR
0

NI
30.7

NI

0

NR

NI

0

NR

Coring

TCR

89

75

53

91

SCR

63

53

38

69

RQD

33

17

18

58

Depth
(m)

25.50

Level
(m)

14.56

Legend Stratum Description

Some drill & transport induced fractures.

Fracture sub-vertical (470mm), planar, rough and partly 
open with dark brown discolouration on fracture surface.

Fractures sub-horizontal, extremely loosely spaced, planar, 
smooth and tight. 
Some drill & transport induced fractures.

Some drill & transport induced fractures.

End of borehole at 25.50 m
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Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG Borehole Log

Borehole No.

RH01
Sheet 1 of 2

Project Name: Chandos Hall (Stage 3)
Project No.
B065374.001 (3)

Co-ords: 384697.80 - 397699.44
Hole Type

RO

Location: Manchester Level: 39.97
Scale
1:50

Client: IQ Student Accommodation Dates: 19/01/2018 - 19/01/2018
Logged By

NF

Remarks
Service inspection pit hand excavated from GL to 1.20m.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.10
0.15

0.90

1.20

5.20

9.50

Level
(m)

39.87
39.82

39.07

38.77

34.77

30.47

Legend Stratum Description

MADE GROUND: Tarmac.
MADE GROUND: Medium dense cream fine to 
coarse angular to sub-angular GRAVEL of 
limestone (sub-base).
MADE GROUND: Soft to firm brown gravelly 
CLAY and frequent cobbles. Gravel is fine to 
coarse angular to sub-rounded brick. Cobbles 
are brick with a brick wall identified down the 
north side of pit from 0.15-0.70m bgl.
Firm to stiff brown with grey mottling CLAY with 
occasional fine to coarse gravel of sandstone. 
Superficial deposits - possible CLAY.

Superficial deposits - possible dense SAND.

Possible highly weathered, orange 
SANDSTONE.

Continued on next sheet
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Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG Borehole Log

Borehole No.

RH01
Sheet 2 of 2

Project Name: Chandos Hall (Stage 3)
Project No.
B065374.001 (3)

Co-ords: 384697.80 - 397699.44
Hole Type

RO

Location: Manchester Level: 39.97
Scale
1:50

Client: IQ Student Accommodation Dates: 19/01/2018 - 19/01/2018
Logged By

NF

Remarks
Service inspection pit hand excavated from GL to 1.20m.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

11.40

13.00

Level
(m)

28.57

26.97

Legend Stratum Description

Orange SANDSTONE.

End of borehole at 13.00 m
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Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG Borehole Log

Borehole No.

RH02
Sheet 1 of 1

Project Name: Chandos Hall (Stage 3)
Project No.
B065374.001 (3)

Co-ords: 384675.15 - 397705.87
Hole Type

RO

Location: Manchester Level: 40.25
Scale
1:50

Client: IQ Student Accommodation Dates: 19/01/2018 - 19/01/2018
Logged By

NF

Remarks
Service inspection pit hand excavated from GL to 1.20m.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.20

1.20

5.65

7.00

Level
(m)

40.05

39.05

34.60

33.25

Legend Stratum Description

TOPSOIL: Brown sandy silt loam. 
MADE GROUND: Dark brown/grey, clayey, 
clayey in places fine to coarse angular to sub-
rounded GRAVEL with occasional cobbles. 
Gravel is angular to sub-rounded, fine to coarse 
of concrete, ash, clinker, brick and sandstone. 
Cobbles are brick. (ASH FILL)

Superficial deposits - possible CLAY.

Superficial deposits - possible dense SAND.

End of borehole at 7.00 m
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Merchant Exchange
17-19 Whitworth Street West
Manchester 
M1 5WG Borehole Log

Borehole No.

RH03
Sheet 1 of 1

Project Name: Chandos Hall (Stage 3)
Project No.
B065374.001 (3)

Co-ords: 384694.99 - 397714.68
Hole Type

RO

Location: Manchester Level: 40.87
Scale
1:50

Client: IQ Student Accommodation Dates: 19/01/2018 - 19/01/2018
Logged By

NF

Remarks
Service inspection pit hand excavated from GL to 1.20m.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.10

0.45

1.20

5.80

7.00

Level
(m)

40.77

40.42

39.67

35.07

33.87

Legend Stratum Description

MADE GROUND: Tarmac hardstanding.
MADE GROUND: Medium dense grey fine to 
coarse angular GRAVEL of limestone (sub-
base).
MADE GROUND: Soft brown with some grey 
mottling gravelly CLAY with frequent cobbles. 
Gravel is fine to coarse angular to sub-rounded 
brick, ash and clinker. Cobbles are half brick 
cobbles.
Superficial deposits - possible CLAY.

Superficial deposits - possible dense SAND.

End of borehole at 7.00 m
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Borehole Log
Borehole No.

BH401 (CP) 
Sheet 1 of 3

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

CP

Location: Echo St. Manchester Level: 40.10
Scale
1:50

Client: IQ Student Accomodation Dates: 28/05/2019 - 30/05/2019
Logged By

MH

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl. Cable Percussive Drilling to 8.10m bgl, chiselling from 7.10m bgl. Rotary Open Coring 8.10-10m bgl, rotary coring from 10-22m bgl on 
encountering intact rock. 
Water seepage recorded at 3.30m bgl. 
Rock log, rock core quality parameters and photographic record within Curtins Rock Core Log (BH401RC).

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.10
0.20
0.33

1.50
1.65

4.90

6.10

7.10

7.60

8.10

10.00

Level
(m)

40.00
39.90
39.77

38.60
38.45

35.20

34.00

33.00

32.50

32.00

30.10

Legend Stratum Description

MADE GROUND: Grey concrete.
MADE GROUND: Grey fine to coarse angular to 
subangular GRAVEL of limestone.
MADE GROUND: Brown very gravelly fine to 
coarse SAND. Gravel is fine to coarse angular to 
subangular concrete, brick and rare sandstone.
MADE GROUND: Grey sandy fine to coarse 
angualr to subangular GRAVEL and COBBLES 
of limestone. Pockets of yellowish brown fine 
and medium sand.
MADE GROUND: Red brick COBBLES.
Stiff brown slightly sandy slightly gravelly CLAY. 
Gravel is fine and medium subangular to 
subrounded sandstone, mudstone and coal. 
Rare pockets of sandy clay and sand. 

U100 failed to recover. Sandy pocket and seepage recorded 
at 3.30m bgl.

Very dense light reddish brown medium SAND. 
Rare fine and medium gravel of sandstone. 
(Weathered bedrock)

Very dense light brown and orangish brown 
slightly gravelly fine to coarse SAND. Gravel is 
fine to coarse subangular to rounded sandstone 
and mudstone. (Weathered bedrock)

Very dense light reddish brown fine and medium 
SAND (Weathered bedrock).

Very dense light yellowish brown fine and 
medium SAND (Weathered bedrock).

reddish brown
Reddish brown weathered SANDSTONE.

Continued on next sheet
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1.20 N=12 (3,3/3,2,2,5)

1.80 D
2.00 N=27 (3,3/4,6,7,10)

4.00 N=50 
(4,4/5,11,18,16)

4.20 D

5.00 50 (9,18/50 for 
125mm)

5.50 - 6.00 Bulk

6.00 50 (5,9/50 for 
195mm)

7.50 50 (25 for 115mm/50 
for 95mm)

8.00 50 (25 for 70mm/50 
for 10mm)



Borehole Log
Borehole No.

BH401 (CP) 
Sheet 2 of 3

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

CP

Location: Echo St. Manchester Level: 40.10
Scale
1:50

Client: IQ Student Accomodation Dates: 28/05/2019 - 30/05/2019
Logged By

MH

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl. Cable Percussive Drilling to 8.10m bgl, chiselling from 7.10m bgl. Rotary Open Coring 8.10-10m bgl, rotary coring from 10-22m bgl on 
encountering intact rock. 
Water seepage recorded at 3.30m bgl. 
Rock log, rock core quality parameters and photographic record within Curtins Rock Core Log (BH401RC).

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)
Level
(m) Legend Stratum Description

See Curtins rock log BH401(RC) for strata 
descriptions and rock core quality parameters.

Continued on next sheet
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10.00 50 (25 for 35mm/50 
for 10mm)



Borehole Log
Borehole No.

BH401 (CP) 
Sheet 3 of 3

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

CP

Location: Echo St. Manchester Level: 40.10
Scale
1:50

Client: IQ Student Accomodation Dates: 28/05/2019 - 30/05/2019
Logged By

MH

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl. Cable Percussive Drilling to 8.10m bgl, chiselling from 7.10m bgl. Rotary Open Coring 8.10-10m bgl, rotary coring from 10-22m bgl on 
encountering intact rock. 
Water seepage recorded at 3.30m bgl. 
Rock log, rock core quality parameters and photographic record within Curtins Rock Core Log (BH401RC).

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

22.00

Level
(m)

18.10

Legend Stratum Description

End of borehole at 22.00 m
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Rotary Core Log
Borehole No.

BH401 (RC)
Sheet 1 of 3

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

RC

Location: Echo St. Manchester Level: 40.10
Scale
1:50

Client: IQ Student Accomodation Dates: 28/05/2019 - 30/05/2019
Logged By
Geocore

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl. Cable Percussive Drilling to 8.10m bgl, chiselling from 7.10m bgl. Rotary Open Coring 8.10-10m bgl, rotary coring from 10-22m bgl on 
encountering intact rock. 
Water seepage recorded at 3.30m bgl. 
Made Ground and superficial soil log, sampling/ insitu testing log and installation/backfill details included within Curtins Cable Percussive Log (BH401CP).

Well Water 
Strikes

Depth
(m)

Type
/ FI

Coring

TCR SCR RQD
Depth

(m)

10.00

Level
(m)

30.10

Legend Stratum Description

See Curtins cable percussive log ref. BH401 CP. 

Continued on next sheet
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Rotary Core Log
Borehole No.

BH401 (RC)
Sheet 2 of 3

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

RC

Location: Echo St. Manchester Level: 40.10
Scale
1:50

Client: IQ Student Accomodation Dates: 28/05/2019 - 30/05/2019
Logged By
Geocore

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl. Cable Percussive Drilling to 8.10m bgl, chiselling from 7.10m bgl. Rotary Open Coring 8.10-10m bgl, rotary coring from 10-22m bgl on 
encountering intact rock. 
Water seepage recorded at 3.30m bgl. 
Made Ground and superficial soil log, sampling/ insitu testing log and installation/backfill details included within Curtins Cable Percussive Log (BH401CP).

Well Water 
Strikes

Depth
(m)

10.00 - 11.50

11.50 - 13.00

13.00 - 14.50

14.50 - 16.00

16.00 - 17.50

17.50 - 19.00

19.00 - 20.50

Type
/ FI

NI

5.26

NR

NR

NR

NI

5

NR

NI
28.57

NI

NR

9.45

Coring

TCR

82

71

0

0

53

61

49

SCR

0

63

0

0

45

5

49

RQD

0

0

0

0

0

0

15

Depth
(m)

11.50

12.07

16.00

19.74

Level
(m)

28.60

28.03

24.10

20.36

Legend Stratum Description

Extremely weak reddish brown medium grained 
arenaceous SANDSTONE. Frequent 
interbedded quartz gravels. Residual soil/
completed weathered. Recovered as reddish 
brown gravelly medium sand.

Very weak reddish brown fine to medium grained 
arenaceous SANDSTONE. Generally 
moderately weathered (assuming poor 
consolidation in fresh state). Completely 
weathered neighbouring fractures. 

Fractures medium spaced, dipping at 45°, undulating rough 
and open with reddish brown clayey weathering products.
No recovery. (Drill loss. No evidence of voiding).

Weak to medium strong light reddish brown 
medium to coarse grained arenaceous 
SANDSTONE. Generally moderately weathered 
but completely weathered in non intact zones 
where recovered as extremely weak fine to 
coarse grained sized fragments.

Fractures very densely spaced, sub horizontal, undulating, 
rough and open with slight sandy coatings.

Fractures very closely spaced, sub horizontal, undulating 
rough and moderately wide with light grey sandy coatings.

Fractures sub horizontal, very closely spaced, stepped 
rough and open with stiff orange brown discolouration on 
fracture surface.

No recovery. Drill loss, no evidence of voiding.

Continued on next sheet
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Rotary Core Log
Borehole No.

BH401 (RC)
Sheet 3 of 3

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

RC

Location: Echo St. Manchester Level: 40.10
Scale
1:50

Client: IQ Student Accomodation Dates: 28/05/2019 - 30/05/2019
Logged By
Geocore

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl. Cable Percussive Drilling to 8.10m bgl, chiselling from 7.10m bgl. Rotary Open Coring 8.10-10m bgl, rotary coring from 10-22m bgl on 
encountering intact rock. 
Water seepage recorded at 3.30m bgl. 
Made Ground and superficial soil log, sampling/ insitu testing log and installation/backfill details included within Curtins Cable Percussive Log (BH401CP).

Well Water 
Strikes

Depth
(m)

20.50 - 22.00

Type
/ FI

NR

23.8

0
NI

NR

Coring

TCR

62

SCR

15

RQD

0

Depth
(m)

20.50

22.00

Level
(m)

19.60

18.10

Legend Stratum Description

Extremely weak becoming medium strong at 
21.13 thinly bedded medium grained arenaceous 
SANDSTONE. Completely weathered becoming 
moderately weathered with depth.

Fractures sub horizontal extremely closely spaced, planar 
rough and wide with up to 20mm silty sand weathering 
product.

End of borehole at 22.00 m

21

22

23

24

25

26

27

28

29

30



 

Page 1 of 4 
 

 
Photographic Record of Rock Core 
 

Client Name: 
IQ Student 
Accommodation 

Project Name:  
Echo Street, 
Manchester 

Project No: 
065374.001 

Borehole 
Location 
Reference: 
BH401 
 

Date Core 
Recovered: 
30/05/2019 
 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



Borehole Log
Borehole No.

BH402B (CP)
Sheet 1 of 2

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

CP

Location: Echo St. Manchester Level: 41.00
Scale
1:50

Client: IQ Student Accomodation Dates: 29/05/2019 - 03/06/2019
Logged By

MH

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl.
No groundwater strikes were recorded during the progression of the borehole. 
Hand Dug Trial Pit 0.0-1.2m bgl, Cable Percussive Drilling 1.2-7.65m. Chisel for 1 hour from 6.80m bgl.  Rotary Open Hole Drilling 7.65-10m. Rotary Core Drilling 10-18m bgl.
Borehole terminated at 18m bgl due to core barrel jamming and risk of being unable to recover the barrel.
Rock log rock core quality parameters and photographic record within Curtins rock core log ref. BH402B (RC). 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.15
0.25
0.40
0.60

1.00

5.50

6.50

7.65

9.30

10.00

Level
(m)

40.85
40.75
40.60
40.40

40.00

35.50

34.50

33.35

31.70

31.00

Legend Stratum Description

MADE GROUND: Grey concrete.
MADE GROUND: Grey concrete.

Geotextile layer at 0.15m bgl.
MADE GROUND: Brown gravelly fine to coarse 
SAND. Gravel is fine to coarse brick. Rare 
cobbles of brick.

10mm rebar at the base of the concrete.
MADE GROUND: Grey concrete.
Firm brown with grey mottling slightly sandy 
slightly gravelly CLAY. Gravel is fine angular to 
subangular brick, sandstone and mudstone 
(Possibly reworked). 
Stiff brown with grey mottling slightly silty slightly 
sandy slightly gravelly CLAY. Gravel is fine and 
medium subangular to rounded sandstone and 
mudstone.

Stiff dark brown sandy slightly gravelly CLAY. 
Gravel is fine and medium subangular to 
rounded sandstone and mudstone. Pockets of 
light brown medium sand. 

Very dense light reddish brown and orangish 
brown slightly gravelly fine and medium SAND. 
Gravel is fine and medium very weathered 
sandstone, and mixed lithologies. Rare pockets 
of reddish brown clay (Possibly very weathered 
sandstone bedrock).

Light reddish brown and orangish brown SAND. 
(Weathered bedrock)

Very dense reddish brown SAND (Weathered 
bedrock).

Continued on next sheet

1

2

3

4

5

6

7

8

9

10

1.20 N=19 (2,2/3,4,6,6)

2.00 N=21 (2,3/4,5,6,6)

3.00 N=32 (3,4/6,7,8,11)

4.00 - 4.45 U

5.00 N=36 (2,4/5,7,11,13)
5.00 - 5.40 D

6.00 N=50 (25 for 
60mm/10,13,13,14)

6.50 - 7.50 Bulk

7.50 50 (25 for 60mm/50 
for 45mm)



Borehole Log
Borehole No.

BH402B (CP)
Sheet 2 of 2

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

CP

Location: Echo St. Manchester Level: 41.00
Scale
1:50

Client: IQ Student Accomodation Dates: 29/05/2019 - 03/06/2019
Logged By

MH

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl.
No groundwater strikes were recorded during the progression of the borehole. 
Hand Dug Trial Pit 0.0-1.2m bgl, Cable Percussive Drilling 1.2-7.65m. Chisel for 1 hour from 6.80m bgl.  Rotary Open Hole Drilling 7.65-10m. Rotary Core Drilling 10-18m bgl.
Borehole terminated at 18m bgl due to core barrel jamming and risk of being unable to recover the barrel.
Rock log rock core quality parameters and photographic record within Curtins rock core log ref. BH402B (RC). 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

18.00

Level
(m)

23.00

Legend Stratum Description

See Curtins rock log (BH402B RC) for strata 
descriptions and rock core quality parameters.

End of borehole at 18.00 m
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10.00 50 (25 for 80mm/50 
for 35mm)

12.50 D
12.50 50 (2,2/50 for 
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Rotary Core Log
Borehole No.

BH402B (RC)
Sheet 1 of 2

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

RC

Location: Echo St. Manchester Level: 41.00
Scale
1:50

Client: IQ Student Accomodation Dates: 29/05/2019 - 03/06/2019
Logged By
Geocore

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl.
No groundwater strikes were recorded during the progression of the borehole. 
Hand Dug Trial Pit 0.0-1.2m bgl, Cable Percussive Drilling 1.2-7.65m. Chisel for 1 hour from 6.80m bgl.  Rotary Open Hole Drilling 7.65-10m. Rotary Core Drilling 10-18m bgl.
Borehole terminated at 18m bgl due to core barrel jamming and risk of being unable to recover the barrel.
Made Ground and superficial soil log, sampling/ insitu testing log and installation/backfill details included in Curtins cable log  ref. BH402B (CP). 

Well Water 
Strikes

Depth
(m)

Type
/ FI

Coring

TCR SCR RQD
Depth

(m)

10.00

Level
(m)

31.00

Legend Stratum Description

See Curtins cable percussive log ref. BH401 CP. 

Continued on next sheet
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Rotary Core Log
Borehole No.

BH402B (RC)
Sheet 2 of 2

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

RC

Location: Echo St. Manchester Level: 41.00
Scale
1:50

Client: IQ Student Accomodation Dates: 29/05/2019 - 03/06/2019
Logged By
Geocore

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl.
No groundwater strikes were recorded during the progression of the borehole. 
Hand Dug Trial Pit 0.0-1.2m bgl, Cable Percussive Drilling 1.2-7.65m. Chisel for 1 hour from 6.80m bgl.  Rotary Open Hole Drilling 7.65-10m. Rotary Core Drilling 10-18m bgl.
Borehole terminated at 18m bgl due to core barrel jamming and risk of being unable to recover the barrel.
Made Ground and superficial soil log, sampling/ insitu testing log and installation/backfill details included in Curtins cable log  ref. BH402B (CP). 

Well Water 
Strikes

Depth
(m)

10.00 - 11.00

11.00 - 12.50

12.50 - 14.00

14.00 - 15.00

15.00 - 16.00

16.00 - 17.00

17.00 - 18.00

Type
/ FI

NR

NI

4

NR

10

NI
50

NR

0

NR

Coring

TCR

0

0

0

24

67

60

0

SCR

0

0

0

47

30

60

0

RQD

0

0

0

70

0

0

0

Depth
(m)

14.00

17.00

18.00

Level
(m)

27.00

24.00

23.00

Legend Stratum Description

No recovery. (Drill loss no evidence of voiding).

Medium strong, locally weak, thickly cross 
bedded medium to fine grained arenaceous 
SANDSTONE. Generally fresh/slightly 
weathered. Completely weathered in non intact 
zones where recovered as extremely weak 
gravelly fine to coarse fragments.

Fractures closely spaced undulating rough and open with 
slight grey discolouration on fracture surface.

Fractures very closely spaced, sub horizontal, undulating, 
rough and moderately wide with reddish brown silty sand 
coatings.
Fractures very closely spaced, sub horizontal, undulating, 
rough and moderately wide with reddish brown silty sand 
coatings.
Unfractured insitu.

No recovery. (Drill loss no evidence of voiding).

End of borehole at 18.00 m
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Client Name: 
IQ Student 
Accommodation 

Project Name:  
Echo Street, 
Manchester 

Project No: 
065374.001 

Borehole 
Location 
Reference: 
BH402B 
 

Date Core 
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Borehole Log
Borehole No.

BH403 (CP)
Sheet 1 of 3

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

CP

Location: Echo St. Manchester Level: 41.20
Scale
1:50

Client: IQ Student Accomodation Dates: 29/05/2019 - 04/06/2019
Logged By

MH

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl. Cable percussive drilling 1.20-9.3m bgl. Chisel for 1 hour from 8.00m bgl. Rotary open hole drilling 9.3-12.0m bgl. Rotary Coring 
12-21.0m bgl.
No groundwater strikes were recorded during the progression of the borehole. 
Rock log rock core quality parameters and photographic record within Curtins Rock Core Logs (BH403RC). 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.25

1.00

1.30
1.50
1.70

3.00

5.90

8.00

9.30

Level
(m)

40.95

40.20

39.90
39.70
39.50

38.20

35.30

33.20

31.90

Legend Stratum Description

TOPSOIL: Dark brown slightly silty slightly 
gravelly fine and medium SAND. Gravel is fine 
and medium concrete.
MADE GROUND: Light brown and dark brown 
gravelly fine to coarse SAND. Gravel is fine to 
coarse angular to subangular brick and concrete. 
Frequent cobbles of brick.
MADE GROUND: Black sandy fine and medium 
GRAVEL of ash, clinker and brick.
MADE GROUND: Soft brown slightly sandy 
slightly gravelly CLAY (Reworked).
MADE GROUND: Black fine and medium 
GRAVEL of ash, clinker and brick.
Firm brown with grey mottling slightly sandy 
slightly gravelly CLAY (Possibly reworked).

Firm brown with grey mottling slightly sandy 
slightly gravelly CLAY. Gravel is fine angular to 
subangular brick, sandstone and mudstone.

Band of very soft clay 4.00m - 4.45m bgl.

Medium dense brown slightly gravelly fine to 
coarse SAND. Gravel is fine and medium 
subangular to rounded of mixed litholgies.

Deposits slightly clayey between 5.90m - 6.50m bgl.

Very dense light orangish and light reddish 
brown slightly silty fine to coarse SAND.

Reddish brown SAND (Weathered bedrock).

Continued on next sheet
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1.10 ES
1.20 N=4 (1,1/1,1,1,1)

2.00 N=7 (15,5/2,1,2,2)

3.00 D
3.00 N=12 (2,1/2,3,4,3)

4.00 N=2 (1,0/1,0,1,0)

5.00 N=11 (1,1/4,3,2,2)

6.00 N=16 (3,2/2,3,5,6)

7.00 - 7.50 Bulk

7.50 N=8 (1,0/0,1,3,4)

8.00 - 9.00 Bulk

9.00 50 (25 for 110mm/50 
for 50mm)

9.30 50 (25 for 75mm/50 
for 45mm)



Borehole Log
Borehole No.

BH403 (CP)
Sheet 2 of 3

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

CP

Location: Echo St. Manchester Level: 41.20
Scale
1:50

Client: IQ Student Accomodation Dates: 29/05/2019 - 04/06/2019
Logged By

MH

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl. Cable percussive drilling 1.20-9.3m bgl. Chisel for 1 hour from 8.00m bgl. Rotary open hole drilling 9.3-12.0m bgl. Rotary Coring 
12-21.0m bgl.
No groundwater strikes were recorded during the progression of the borehole. 
Rock log rock core quality parameters and photographic record within Curtins Rock Core Logs (BH403RC). 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

12.00

Level
(m)

29.20

Legend Stratum Description

See Curtins rock log (BH403 RC) for strata 
descriptions and rock core quality parameters.

Continued on next sheet
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Borehole Log
Borehole No.

BH403 (CP)
Sheet 3 of 3

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

CP

Location: Echo St. Manchester Level: 41.20
Scale
1:50

Client: IQ Student Accomodation Dates: 29/05/2019 - 04/06/2019
Logged By

MH

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl. Cable percussive drilling 1.20-9.3m bgl. Chisel for 1 hour from 8.00m bgl. Rotary open hole drilling 9.3-12.0m bgl. Rotary Coring 
12-21.0m bgl.
No groundwater strikes were recorded during the progression of the borehole. 
Rock log rock core quality parameters and photographic record within Curtins Rock Core Logs (BH403RC). 

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

21.00

Level
(m)

20.20

Legend Stratum Description

End of borehole at 21.00 m 21

22

23

24

25

26

27

28

29

30



Rotary Core Log
Borehole No.

BH403 (RC)
Sheet 1 of 3

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

RC

Location: Echo St. Manchester Level: 41.20
Scale
1:50

Client: IQ Student Accomodation Dates: 29/05/2019 - 04/06/2019
Logged By
Geocore

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl. Cable percussive drilling 1.20-9.3m bgl. Chisel for 1 hour from 8.00m bgl. Rotary open hole drilling 9.3-12.0m bgl. Rotary Coring 
12-21.0m bgl.
No groundwater strikes were recorded during the progression of the borehole. 
Made Ground and superficial soil log, sampling/ insitu testing log and installation/backfill details included in Curtins cable percussive log  ref.  (BH403CP). 

Well Water 
Strikes

Depth
(m)

Type
/ FI

Coring

TCR SCR RQD
Depth

(m)
Level
(m) Legend Stratum Description

See Curtins cable percussive log ref. BH403 CP. 

Continued on next sheet
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Rotary Core Log
Borehole No.

BH403 (RC)
Sheet 2 of 3

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

RC

Location: Echo St. Manchester Level: 41.20
Scale
1:50

Client: IQ Student Accomodation Dates: 29/05/2019 - 04/06/2019
Logged By
Geocore

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl. Cable percussive drilling 1.20-9.3m bgl. Chisel for 1 hour from 8.00m bgl. Rotary open hole drilling 9.3-12.0m bgl. Rotary Coring 
12-21.0m bgl.
No groundwater strikes were recorded during the progression of the borehole. 
Made Ground and superficial soil log, sampling/ insitu testing log and installation/backfill details included in Curtins cable percussive log  ref.  (BH403CP). 

Well Water 
Strikes

Depth
(m)

12.00 - 13.00

13.00 - 14.00

14.00 - 15.50

15.50 - 16.50

16.50 - 18.00

18.00 - 19.50

Type
/ FI

0
NI

13.3

NR

17.1

0

NR

2.8

0

36.3
NI

NR

NI

0
100

0

NR

5

NI

8.57

0

0

NR

NI

22.2

Coring

TCR

65

76

67

95

100

47

SCR

46

70

61

90

95

47

RQD

13

33

51

42

47

29

Depth
(m)

12.00

Level
(m)

29.20

Legend Stratum Description

Medium strong, locally extremely weak, thickly 
cross laminated reddish brown medium to 
coarse grained arenaceous SANDSTONE. 
Generally slightly weathered becoming highly 
weathered neighbouring non intact zones where 
strength reduction is apparent. Recovered as 
reddish brown silty sand also most intensely 
weathered.

Fractures sub horizontal, very closely spaced, undulating, 
rough and open with orange brown sandy weathering 
products.
Fractures sub horizontal, very closely spaced, undulating, 
rough and open with orange brown sandy weathering 
products.
1 No. sub horizontal fracture. Planar rough and partially 
open with clayey infill.

Fractures sub horizontal, very closely spaced, undulating, 
rough and open with light grey discolouration on fracture 
surface.

Fractures dipping at 45°. Undulating, rough and moderately 
wide with 2-3mm clayey sand infill.

1 No. sub vertical fracture. Undulating, rough and open. No 
infill.

Fractures very closely spaced, sub horizontal, undulating 
smooth and partially open with orange brown clayey sandy 
coatings.

Unfractured insitu.

Fractures sub horizontal, very extremely closely spaced 
planar, rough and partially open. Possible transport induced.

Continued on next sheet
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Rotary Core Log
Borehole No.

BH403 (RC)
Sheet 3 of 3

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

RC

Location: Echo St. Manchester Level: 41.20
Scale
1:50

Client: IQ Student Accomodation Dates: 29/05/2019 - 04/06/2019
Logged By
Geocore

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl. Cable percussive drilling 1.20-9.3m bgl. Chisel for 1 hour from 8.00m bgl. Rotary open hole drilling 9.3-12.0m bgl. Rotary Coring 
12-21.0m bgl.
No groundwater strikes were recorded during the progression of the borehole. 
Made Ground and superficial soil log, sampling/ insitu testing log and installation/backfill details included in Curtins cable percussive log  ref.  (BH403CP). 

Well Water 
Strikes

Depth
(m)

19.50 - 21.00

Type
/ FI

NI

NR

Coring

TCR

52

SCR

36

RQD

0

Depth
(m)

21.00

Level
(m)

20.20

Legend Stratum Description

End of borehole at 21.00 m 21
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Client Name: 
IQ Student 
Accommodation 

Project Name:  
Echo Street, 
Manchester 

Project No: 
065374.001 

Inspection 
Location 
Reference: 
BH403 
 

Date Core 
Recovered: 
04/06/2019 
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Borehole Log
Borehole No.

WS401
Sheet 1 of 1

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

WS

Location: Echo St. Manchester Level: 40.10
Scale
1:50

Client: IQ Student Accomodation Dates: 28/05/2019 - 29/05/2019
Logged By

MH

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl.
No groundwater strikes were recorded during the progression of the borehole. 
Borehole terminated due to SPT refusal at 4.00m bgl.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.12
0.22

0.80

2.00

4.23

Level
(m)

39.98
39.88

39.30

38.10

35.87

Legend Stratum Description

MADE GROUND: Grey concrete.
MADE GROUND: Red and grey SAND and 
GRAVEL of brick and concrete.
MADE GROUND: Dark brown slightly clayey 
gravelly fine to coarse SAND. Gravel is fine to 
coarse angular to subrounded brick, concrete, 
slate and sandstone. Occasional cobbles of 
brick.
Firm brown with occasional grey mottling slightly 
sandy slightly gravelly CLAY.

Water seepage recorded at 0.80m bgl.

Stiff brown with occasional grey mottling slightly 
sandy slightly gravelly CLAY.

Medium SAND band 2.20m - 2.60m bgl.

Rare light brown plant debris in fractures.

End of borehole at 4.23 m
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0.40 ES

1.20 N=12 (2,2/1,3,4,4)

2.00 N=22 (2,3/3,4,7,8)

3.00 N=27 (5,6/5,7,7,8)
3.00 - 3.45 D

4.00 50 (5,5/50 for 85mm)



Borehole Log
Borehole No.

WS402
Sheet 1 of 1

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

WS

Location: Echo St. Manchester Level: 41.10
Scale
1:50

Client: IQ Student Accomodation Dates: 29/05/2019 - 29/05/2019
Logged By

MH

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl.
No groundwater strikes were recorded during the progression of the borehole. 
Borehole terminated due to SPT refusal at 5.20m bgl.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.14
0.27

0.70

1.20

2.00

5.15
5.20

Level
(m)

40.96
40.83

40.40

39.90

39.10

35.95
35.90

Legend Stratum Description

MADE GROUND: Grey concrete.
MADE GROUND: Grey concrete.
MADE GROUND: Brown and greyish brown 
gravelly fine to coarse SAND. Gravel is fine to 
coarse angular to subangular brick and slate. 
Occasional cobbles of brick.
MADE GROUND: Black and dark brown gravelly 
fine to coarse SAND. Gravel is fine to coarse 
angular to subangular concrete, brick, rare ash 
and rare clinker. Rare cobbles of brick and 
concrete.
Firm brown with rare grey mottling slightly silty 
slightly sandy slightly gravelly CLAY. Gravel is 
fine and medium subangular to rounded 
sandstone and mudstone. Rare medium coal 
gravel.
Stiff brown with rare grey mottling slightly silty 
slightly sandy slightly gravelly CLAY. Gravel is 
fine and medium subangular to rounded 
sandstone and mudstone.

Very dense light orangish brown fine and 
medium SAND (Weathered bedrock).

End of borehole at 5.20 m
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10

0.40 ES

1.20 N=12 (1,2/3,3,3,3)

2.00 N=22 (3,5/5,5,6,6)

2.80 D
3.00 N=30 (4,4/7,7,8,8)

4.00 N=24 (4,5/5,5,7,7)

5.00 50 (25 for 100mm/50 
for 95mm)



Borehole Log
Borehole No.

WS403
Sheet 1 of 1

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

WS

Location: Echo St. Manchester Level: 41.10
Scale
1:50

Client: IQ Student Accomodation Dates: 29/05/2019 - 29/05/2019
Logged By

MH

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl.
No groundwater strikes were recorded during the progression of the borehole. 
Hydrocarbon odour recorded between 5.00m - 5.45m bgl.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.16
0.27

0.70

1.20

2.00

5.45

Level
(m)

40.94
40.83

40.40

39.90

39.10

35.65

Legend Stratum Description

MADE GROUND: Grey concrete.
MADE GROUND: Grey concrete.
MADE GROUND: Brown gravelly fine to coarse 
SAND. Gravel is fine to coarse angular to 
subangular brick, concrete and sandstone. 
Frrequent cobbles of brick.
MADE GROUND: Black sandy gravelly CLAY. 
Gravel is fine to coarse brick, slate, concrete and 
ash.
Firm brown with grey mottling silty slightly sandy 
slightly gravelly CLAY. Gravel is fine and medium 
angular to subrounded sandstone and 
mudstone.
Stiff brown silty slightly sandy slightly gravelly 
CLAY. Gravel is fine and medium angular to 
subrounded sandstone and mudstone.

Hydrocarbon odour at 5.00 - 5.45m bgl.

End of borehole at 5.45 m

1

2

3

4

5

6

7

8

9

10

0.80 ES

1.20 N=12 (1,2/2,3,3,4)

2.00 N=22 (1,2/4,5,7,6)

3.00 N=35 (6,5/7,8,10,10)

3.60 D

4.00 N=23 (3,4/5,6,6,6)

5.00 N=41 
(6,6/8,10,10,13)

5.00 - 5.45 ES



Borehole Log
Borehole No.

WS404
Sheet 1 of 1

Project Name: Chandos Hall/Echo Street (Stage 
4)

Project No.
B065374.001 (4)

Co-ords: -
Hole Type

WS

Location: Echo St. Manchester Level: 41.00
Scale
1:50

Client: IQ Student Accomodation Dates: 29/05/2019 - 29/05/2019
Logged By

MH

Remarks
Ground level estimated from topographic survey.
Hand excavated service clearance pit to 1.20m bgl.
No groundwater strikes were recorded during the progression of the borehole. 
Borehole terminated at 5.37m bgl due to SPT refusal.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.17
0.27

1.00

5.35
5.37

Level
(m)

40.83
40.73

40.00

35.65
35.63

Legend Stratum Description

MADE GROUND: Grey concrete.
MADE GROUND: Grey concrete.
Firm brown slightly sandy slightly gravelly CLAY. 
Gravel is fine brick, sandstone, mudstone and 
coal (Possibly reworked).

Stiff brown slightly silty slightly sandy slightly 
gravelly CLAY. Gravel is fine and medium 
subangular to rounded sandstone and 
mudstone.

Occasional grey mottling between 1.20m - 2.00m bgl.

Very dense light orangish brown medium SAND 
(Weathered bedrock).

End of borehole at 5.37 m
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1.10 ES
1.20 N=19 (2,2/4,4,5,6)

2.00 N=23 (3,4/4,6,6,7)

3.00 N=26 (4,5/6,5,8,7)

4.00 N=29 (4,6/7,7,7,8)

5.00 50 (8,10/50 for 
220mm)

5.00 - 5.40 D
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Trial Pit Log
Trialpit No

TP101
Sheet 1 of 1

Project 
Name:

Echo Street Viaduct Foundation 
Investigtaion 

Project No.
065374

Co-ords:
Level:

- Date
13/06/2019

Location:

Client:

Echo Street, Manchester

IQ Student Accomodation

Dimensions 
(m):

Depth
3.65

Scale
1:25

Logged
NF

Remarks:

Stability:

No groundwater encountered. See associated cross section sketch for detail of wall. No foundation identified.  Narrow 
column of Made Ground directly adjacent to the viaduct wall. Hole could not be extended to further depth as it could not 
be widened due to presence of drain which Connell Brothers requested is not disturbed. 

Some side wall instability through Made Ground deposits. 

W
at

er
St

rik
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.05

0.25

0.80

3.65

Level
(m) Legend Stratum Description

MADE GROUND: Asphalt
MADE GROUND: Concrete

MADE GROUND: Dark brown slightly clayey slightly 
sandy gravel with cobbles. Gravel includes fine to coarse 
angular to sub-rounded ash and bricks.  Cobbles are 
concrete and brick. Includes metal fragments. 

MADE GROUND:  Firm light brown mottled grey and 
dark brown in places, sandy slightly gravelly clay with 
occasional cobbles. Gravel is fine to coarse including 
ash, brick, coal, ceramics and white shells. Cobbles are 
half and hole bricks and sandstone. Sandstone sink 
noted.

End of pit at 3.65 m
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NOTES
NO EVIDENCE OF FOUNDATIONS IDENTIFIED TO BASE OF HOLE.
REFER TO CURTINS TRIAL PIT LOG FOR STRATA DETAILS.
TRIAL PIT UNDERTAKEN AGAINST BRICK PIER.
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Trial Pit Log
Trialpit No

TP102
Sheet 1 of 1

Project 
Name:

Echo Street Viaduct Foundation 
Investigtaion 

Project No.
065374

Co-ords:
Level:

- Date
13/05/2019

Location:

Client:

Echo Street, Manchester

IQ Student Accomodation

Dimensions 
(m):

Depth
3.60

Scale
1:25

Logged
NF

Remarks:

Stability:

Significant groundwater ingress at 1.80m from north side of pit, slowed after approximately 3 minutes.  See associated 
cross section sketch for detail of wall. No foundation identified. Narrow column of Made Ground directly adjacent to the 
viaduct wall. Hole could not be extended to further depth due to to reach of machine excavator. 

Some side wall instability through through Made Ground deposits

W
at

er
St

rik
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.05

0.30

2.60

3.60

Level
(m) Legend Stratum Description

MADE GROUND: Paving flags.
MADE GROUND: Concrete.

Grey 
Green Grey. 

MADE GROUND: Dark Brown sandy gravel with cobbles 
and boulders. Gravel is fine to coarse of mixed 
lithologies including brick, ash, concrete, glass, clinker, 
mudstone as well as nails and metal fragments.  
Boulders and cobbles are of concrete and bricks. Metal 
sheeting on north side of pit which may represent a 
former tank, filled with scrap metal, cables and bricks. 

Stiff to very stiff brown grey mottled slightly gravelly 
CLAY. Gravel is fine to coarse sub angular to sub 
rounded of mixed lithologies including sandstone and 
mudstone. 

Made Ground appears to extend to base of hole immediately adjacent 
to  viaduct. 

End of pit at 3.60 m
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Trial Pit Log
Trialpit No

TP103
Sheet 1 of 1

Project 
Name:

Echo Street Viaduct Foundation 
Investigtaion 

Project No.
065374

Co-ords:
Level:

- Date
13/05/2019

Location:

Client:

Echo Street, Manchester

IQ Student Accomodation

Dimensions 
(m):

Depth
2.60

Scale
1:25

Logged
NF

Remarks:

Stability:

No groundwater ingress encountered. Narrow column of Made Ground directly adjacent to the viaduct wall. Hole 
terminated due to unknown purpose of  rough concrete close to surface, possibly associated with supporting the pier 
which appeared slightly dilapidated in this area with some signs of movement.

Some side wall instability through Made Ground deposits. 

W
at

er
St

rik
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.10

0.30

1.90

2.60

Level
(m) Legend Stratum Description

MADE GROUND: Asphalt
MADE GROUND: Dark brown and light brown GRAVEL. 
Gravel is fine to coarse, angular to sub-rounded gravel of 
mixed lithologies including limestone, sandstone and 
clinker.
MADE GROUND: Dark brown slightly silty slightly 
gravelly clay. Gravel is fine to coarse of mixed lithologies 
including brick, ash, coal and sandstone. Frequent 
timber pieces with hydrocarbon odour noted on/around 
timber.

Large tree stump c.0.4-0.6m. 

Stiff to very stiff brown grey mottled slightly gravelly 
CLAY. Gravel is fine to coarse sub angular to sub 
rounded of mixed lithologies including sandstone and 
mudstone. 

Made Ground appears to extend to base of hole immediately adjacent 
to  viaduct. 

End of pit at 2.60 m
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Appendix C Chemical Laboratory Testing Results 

• Concept Life Sciences, Environmental Chemistry Analysis Results (Soil) 

− Certificate no. 670154-1 (Stage 1) 

− Certificate no. 685998-1 (Stage 2) 

− Certificate no. 710262-1 (Stage 3) 

• Envirolab, Environmental Chemistry Analysis Results (Soil) 

− Certificate no. 19/04656 (Stage 5) 

• i2 Analytical, Environmental Chemistry Analysis Results (Soil) 

− Certificate no. 19-43368 (Stage 4) 

− Certificate no. 19-43785 (Stage 4) 

• Envirolab, Environmental Chemistry Analysis Results (Water) 

− Certificate no. 19-43368 (Stage 4) 
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Concept Reference: 670154

Project Site: Chandos Hall

Customer Reference: Bo45374.000

Soil Analysed as Soil

Heavy Metals(9)

Concept Reference 670154 001 670154 002 670154 003 670154 004

Customer Sample Reference BH01 ES1 BH01 ES2 BH02 ES1 BH02 ES2

Depth 0.20 0.25 0.20 0.40

Date Sampled 18-JUL-2017 18-JUL-2017 18-JUL-2017 18-JUL-2017

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Arsenic T6 M40 2 mg/kg 3 11 3 45

Cadmium T6 M40 1 mg/kg <1 <1 <1 <1

Chromium T6 M40 1 mg/kg 10 9 8 17

Copper T6 M40 1 mg/kg 11 16 7 44

Lead T6 M40 1 mg/kg 28 23 15 36

Mercury T6 M40 1 mg/kg <1 <1 <1 <1

Nickel T6 M40 1 mg/kg 25 36 23 27

Selenium T6 M40 3 mg/kg <3 <3 <3 <3

Zinc T6 M40 1 mg/kg 54 43 34 48

Concept Reference: 670154

Project Site: Chandos Hall

Customer Reference: Bo45374.000

Soil Analysed as Soil

Curtins Suite A

Concept Reference 670154 001 670154 002 670154 003 670154 004

Customer Sample Reference BH01 ES1 BH01 ES2 BH02 ES1 BH02 ES2

Depth 0.20 0.25 0.20 0.40

Date Sampled 18-JUL-2017 18-JUL-2017 18-JUL-2017 18-JUL-2017

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Asbestos ID T27 AR N.D. N.D. N.D. N.D.

Boron (water-soluble) T6 AR 1 mg/kg <1 <1 <1 <1

Chromium VI T6 AR 1 mg/kg <1 <1 <1 <1

Cyanide(Total) T546 AR 1 mg/kg <1 <1 <1 <1

pH T7 AR 7.5 7.8 8.0 7.8

Phenols(Mono) T546 AR 1 mg/kg <1 <1 <1 <1

Retained on 10mm sieve T2 M40 0.1 % <0.1 <0.1 <0.1 <0.1

Soil Organic Matter T287 A40 0.1 % 0.5 5.2 2.0 21

(Water Soluble) SO4 expressed as SO4 T242 AR 0.01 g/l 0.01 0.01 <0.01 0.02

This document has been printed from a digitally signed master copy

Produced by Concept Life Sciences, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE Page 2 of 5
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Concept Reference: 670154

Project Site: Chandos Hall

Customer Reference: Bo45374.000

Soil Analysed as Soil

TPH (CWG)

Concept Reference 670154 001 670154 002 670154 003 670154 004

Customer Sample Reference BH01 ES1 BH01 ES2 BH02 ES1 BH02 ES2

Depth 0.20 0.25 0.20 0.40

Date Sampled 18-JUL-2017 18-JUL-2017 18-JUL-2017 18-JUL-2017

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Benzene T54 AR 1 µg/kg (13) <1 (13) <1 (13) <1
(13,110,100)

<10

Toluene T54 AR 1 µg/kg (13) <1 (13) <1 (13) <1 (13) 16

EthylBenzene T54 AR 1 µg/kg <1 <1 <1 (100,110) <10

M/P Xylene T54 AR 1 µg/kg <1 <1 <1 (110,100) <10

O Xylene T54 AR 1 µg/kg <1 <1 <1 (100,110) <10

Methyl tert-Butyl Ether T54 AR 1 µg/kg <1 <1 <1 (100,110) <10

TPH (C5-C6 aliphatic) T54 AR 0.010 mg/kg <0.010 <0.010 <0.010
(100,110)

<0.10

TPH (C6-C8 aliphatic) T54 AR 0.010 mg/kg <0.010 <0.010 <0.010
(100,110)

<0.10

TPH (C8-C10 aliphatic) T54 AR 0.010 mg/kg <0.010 <0.010 <0.010
(110,100)

<0.10

TPH (C10-C12 aliphatic) T8 M105 1 mg/kg (13) <1 (13) <1 (13) <1 (13) 1

TPH (C12-C16 aliphatic) T8 M105 1 mg/kg (13) <1 (13) <1 (13) <1 (13) 4

TPH (C16-C21 aliphatic) T8 M105 1 mg/kg (13) <1 (13) <1 (13) <1 (13) 4

TPH (C21-C35 aliphatic) T8 M105 1 mg/kg (13) 1 (13) <1 (13) 1 (13) 9

TPH (C6-C7 aromatic) T54 AR 0.010 mg/kg <0.010 <0.010 <0.010
(110,100)

<0.10

TPH (C7-C8 aromatic) T54 AR 0.010 mg/kg <0.010 <0.010 <0.010
(100,110)

<0.10

TPH (C8-C10 aromatic) T54 AR 0.010 mg/kg <0.010 <0.010 <0.010
(100,110)

<0.10

TPH (C10-C12 aromatic) T8 M105 1 mg/kg (13) <1 (13) <1 (13) <1 (13) 1

TPH (C12-C16 aromatic) T8 M105 1 mg/kg (13) 5 (13) 2 (13) 3 (13) 2

TPH (C16-C21 aromatic) T8 M105 1 mg/kg (13) 47 (13) 23 (13) 33 (13) 3

TPH (C21-C35 aromatic) T8 M105 1 mg/kg (13) 64 (13) 36 (13) 61 (13) 8

Concept Reference: 670154

Project Site: Chandos Hall

Customer Reference: Bo45374.000

Soil Analysed as Soil

MCERTS Preparation

Concept Reference 670154 001 670154 002 670154 003 670154 004

Customer Sample Reference BH01 ES1 BH01 ES2 BH02 ES1 BH02 ES2

Depth 0.20 0.25 0.20 0.40

Date Sampled 18-JUL-2017 18-JUL-2017 18-JUL-2017 18-JUL-2017

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Retained on 10mm sieve T2 M40 0.1 % <0.1 <0.1 <0.1 <0.1

Moisture @105C T162 AR 0.1 % 6.8 8.2 7.4 17

This document has been printed from a digitally signed master copy
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Index to symbols used in 670154-1
 

 

Notes
 

 

Method Index
 

Concept Reference: 670154

Project Site: Chandos Hall

Customer Reference: Bo45374.000

Soil Analysed as Soil

PAH US EPA 16 (B and K split)

Concept Reference 670154 001 670154 002 670154 003 670154 004

Customer Sample Reference BH01 ES1 BH01 ES2 BH02 ES1 BH02 ES2

Depth 0.20 0.25 0.20 0.40

Date Sampled 18-JUL-2017 18-JUL-2017 18-JUL-2017 18-JUL-2017

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Naphthalene T207 M105 0.1 mg/kg <0.1 <0.1 <0.1 1.0

Acenaphthylene T207 M105 0.1 mg/kg <0.1 <0.1 <0.1 0.2

Acenaphthene T207 M105 0.1 mg/kg 0.9 0.5 1.0 0.4

Fluorene T207 M105 0.1 mg/kg 0.6 0.5 0.7 0.4

Phenanthrene T207 M105 0.1 mg/kg 8.8 6.4 11 2.3

Anthracene T207 M105 0.1 mg/kg 1.9 1.5 2.3 0.6

Fluoranthene T207 M105 0.1 mg/kg 6.6 7.3 10 1.9

Pyrene T207 M105 0.1 mg/kg 5.3 6.2 8.5 1.9

Benzo(a)Anthracene T207 M105 0.1 mg/kg 2.8 3.7 4.8 1.0

Chrysene T207 M105 0.1 mg/kg 2.7 3.6 4.5 1.0

Benzo(b)fluoranthene T207 M105 0.1 mg/kg 1.7 2.3 3.6 0.7

Benzo(k)fluoranthene T207 M105 0.1 mg/kg 2.4 2.5 3.7 0.8

Benzo(a)Pyrene T207 M105 0.1 mg/kg 1.9 2.7 3.5 0.8

Indeno(123-cd)Pyrene T207 M105 0.1 mg/kg 0.9 1.3 1.7 0.4

Dibenzo(ah)Anthracene T207 M105 0.1 mg/kg 0.4 0.6 0.8 0.2

Benzo(ghi)Perylene T207 M105 0.1 mg/kg 0.8 1.0 1.5 0.4

PAH(total) T207 M105 0.1 mg/kg 38 40 58 14

Value Description

M105 Analysis conducted on an "as received"  aliquot. Results
are reported on a dry weight basis where moisture content
was determined by assisted drying of sample at 105C

A40 Assisted dried < 40C

M40 Analysis conducted on sample assisted dried at no more
than 40C. Results are reported on a dry weight basis.

AR As Received

N.D. Not Detected

110 LOD raised due to low internal standard recovery.

100 LOD determined by sample aliquot used for analysis

13 Results have been blank corrected.

S Analysis was subcontracted

M Analysis is MCERTS accredited

U Analysis is UKAS accredited

N Analysis is not UKAS accredited

Asbestos was subcontracted to REC Asbestos.

Value Description

T27 PLM

T546 Colorimetry (CF)

T2 Grav

T207 GC/MS (MCERTS)

T242 2:1 Extraction/ICP/OES (TRL 447 T1)

T7 Probe

T8 GC/FID

T6 ICP/OES

T54 GC/MS (Headspace)

T287 Calc TOC/0.58

T162 Grav (1 Dec) (105 C)
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Accreditation Summary
 

Determinand Method
Test

Sample
LOD Units Symbol Concept References

Moisture @105C T162 AR 0.1 % N 001-004

Asbestos ID T27 AR SU 001-004

Boron (water-soluble) T6 AR 1 mg/kg N 001-004

Chromium VI T6 AR 1 mg/kg N 001-004

Cyanide(Total) T546 AR 1 mg/kg M 001-004

pH T7 AR M 001-004

Phenols(Mono) T546 AR 1 mg/kg M 001-004

Retained on 10mm sieve T2 M40 0.1 % N 001-004

Soil Organic Matter T287 A40 0.1 % N 001-004

(Water Soluble) SO4 expressed as SO4 T242 AR 0.01 g/l N 001-004

Benzene T54 AR 1 µg/kg U 001-004

Toluene T54 AR 1 µg/kg U 001-004

EthylBenzene T54 AR 1 µg/kg U 001-004

M/P Xylene T54 AR 1 µg/kg U 001-004

O Xylene T54 AR 1 µg/kg U 001-004

Methyl tert-Butyl Ether T54 AR 1 µg/kg U 001-004

TPH (C5-C6 aliphatic) T54 AR 0.010 mg/kg N 001-004

TPH (C6-C8 aliphatic) T54 AR 0.010 mg/kg N 001-004

TPH (C8-C10 aliphatic) T54 AR 0.010 mg/kg N 001-004

TPH (C10-C12 aliphatic) T8 M105 1 mg/kg N 001-004

TPH (C12-C16 aliphatic) T8 M105 1 mg/kg N 001-004

TPH (C16-C21 aliphatic) T8 M105 1 mg/kg N 001-004

TPH (C21-C35 aliphatic) T8 M105 1 mg/kg N 001-004

TPH (C6-C7 aromatic) T54 AR 0.010 mg/kg N 001-004

TPH (C7-C8 aromatic) T54 AR 0.010 mg/kg N 001-004

TPH (C8-C10 aromatic) T54 AR 0.010 mg/kg N 001-004

TPH (C10-C12 aromatic) T8 M105 1 mg/kg N 001-004

TPH (C12-C16 aromatic) T8 M105 1 mg/kg N 001-004

TPH (C16-C21 aromatic) T8 M105 1 mg/kg N 001-004

TPH (C21-C35 aromatic) T8 M105 1 mg/kg N 001-004

Arsenic T6 M40 2 mg/kg M 001-004

Cadmium T6 M40 1 mg/kg M 001-004

Chromium T6 M40 1 mg/kg M 001-004

Copper T6 M40 1 mg/kg M 001-004

Lead T6 M40 1 mg/kg M 001-004

Mercury T6 M40 1 mg/kg M 001-004

Nickel T6 M40 1 mg/kg M 001-004

Selenium T6 M40 3 mg/kg M 001-004

Zinc T6 M40 1 mg/kg M 001-004

Naphthalene T207 M105 0.1 mg/kg M 001-004

Acenaphthylene T207 M105 0.1 mg/kg U 001-004

Acenaphthene T207 M105 0.1 mg/kg M 001-004

Fluorene T207 M105 0.1 mg/kg M 001-004

Phenanthrene T207 M105 0.1 mg/kg M 001-004

Anthracene T207 M105 0.1 mg/kg U 001-004

Fluoranthene T207 M105 0.1 mg/kg M 001-004

Pyrene T207 M105 0.1 mg/kg M 001-004

Benzo(a)Anthracene T207 M105 0.1 mg/kg M 001-004

Chrysene T207 M105 0.1 mg/kg M 001-004

Benzo(b)fluoranthene T207 M105 0.1 mg/kg M 001-004

Benzo(k)fluoranthene T207 M105 0.1 mg/kg M 001-004

Benzo(a)Pyrene T207 M105 0.1 mg/kg M 001-004

Indeno(123-cd)Pyrene T207 M105 0.1 mg/kg M 001-004

Dibenzo(ah)Anthracene T207 M105 0.1 mg/kg M 001-004

Benzo(ghi)Perylene T207 M105 0.1 mg/kg M 001-004

PAH(total) T207 M105 0.1 mg/kg U 001-004
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Concept Reference: 685998

Project Site: Chandos Hall Stage 2

Customer Reference: B065374

Soil Analysed as Soil

Heavy Metals(9)

Concept Reference 685998 001 685998 002 685998 003 685998 005 685998 007

Customer Sample Reference WS02 WS02A WS03 WS04 WS01

Bottom Depth 0.2 0.4 0.6 0.25 0.5

Top Depth 0.1 0.3 0.5 0.15 0.4

Date Sampled 27-SEP-2017 27-SEP-2017 27-SEP-2017 27-SEP-2017 27-SEP-2017

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Arsenic T6 M40 2 mg/kg 6 50 120 6 13

Cadmium T6 M40 1 mg/kg <1 <1 1 <1 <1

Chromium T6 M40 1 mg/kg 9 15 17 10 12

Copper T6 M40 1 mg/kg 15 56 72 12 41

Lead T6 M40 1 mg/kg 38 35 44 27 35

Mercury T6 M40 1 mg/kg <1 <1 <1 <1 <1

Nickel T6 M40 1 mg/kg 14 30 39 15 27

Selenium T6 M40 3 mg/kg <3 <3 <3 <3 <3

Zinc T6 M40 1 mg/kg 60 46 55 47 35

Concept Reference: 685998

Project Site: Chandos Hall Stage 2

Customer Reference: B065374

Soil Analysed as Soil

Heavy Metals(9)

Concept Reference 685998 008

Customer Sample Reference WS01

Bottom Depth 1.0

Top Depth 0.7

Date Sampled 27-SEP-2017

Matrix Class Sandy Soil

Determinand Method
Test

Sample
LOD Units

Arsenic T6 M40 2 mg/kg 8

Cadmium T6 M40 1 mg/kg <1

Chromium T6 M40 1 mg/kg 14

Copper T6 M40 1 mg/kg 24

Lead T6 M40 1 mg/kg 64

Mercury T6 M40 1 mg/kg <1

Nickel T6 M40 1 mg/kg 17

Selenium T6 M40 3 mg/kg <3

Zinc T6 M40 1 mg/kg 49
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Concept Reference: 685998

Project Site: Chandos Hall Stage 2

Customer Reference: B065374

Soil Analysed as Soil

Curtins Suite A

Concept Reference 685998 001 685998 002 685998 003 685998 005 685998 007

Customer Sample Reference WS02 WS02A WS03 WS04 WS01

Bottom Depth 0.2 0.4 0.6 0.25 0.5

Top Depth 0.1 0.3 0.5 0.15 0.4

Date Sampled 27-SEP-2017 27-SEP-2017 27-SEP-2017 27-SEP-2017 27-SEP-2017

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Asbestos ID T27 AR N.D. N.D. N.D. N.D. N.D.

Boron (water-soluble) T6 AR 1 mg/kg <1 <1 <1 <1 <1

Chromium VI T6 AR 1 mg/kg <1 <1 <1 <1 <1

Cyanide(Total) T546 AR 1 mg/kg <1 <1 <1 <1 <1

pH T7 AR 8.1 8.2 7.9 8.0 8.1

Phenols(Mono) T546 AR 1 mg/kg <1 <1 <1 <1 <1

Retained on 10mm sieve T2 M40 0.1 % <0.1 <0.1 <0.1 <0.1 <0.1

Soil Organic Matter T287 A40 0.1 % 4.7 27 29 3.6 27

(Water Soluble) SO4 expressed as SO4 T242 AR 0.01 g/l <0.01 0.04 0.03 <0.01 <0.01

Concept Reference: 685998

Project Site: Chandos Hall Stage 2

Customer Reference: B065374

Soil Analysed as Soil

Curtins Suite A

Concept Reference 685998 008

Customer Sample Reference WS01

Bottom Depth 1.0

Top Depth 0.7

Date Sampled 27-SEP-2017

Matrix Class Sandy Soil

Determinand Method
Test

Sample
LOD Units

Asbestos ID T27 AR N.D.

Boron (water-soluble) T6 AR 1 mg/kg <1

Chromium VI T6 AR 1 mg/kg <1

Cyanide(Total) T546 AR 1 mg/kg <1

pH T7 AR 8.3

Phenols(Mono) T546 AR 1 mg/kg <1

Retained on 10mm sieve T2 M40 0.1 % <0.1

Soil Organic Matter T287 A40 0.1 % 2.1

(Water Soluble) SO4 expressed as SO4 T242 AR 0.01 g/l <0.01
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Concept Reference: 685998

Project Site: Chandos Hall Stage 2

Customer Reference: B065374

Soil Analysed as Soil

TPH (CWG)

Concept Reference 685998 001 685998 002 685998 003 685998 005 685998 007

Customer Sample Reference WS02 WS02A WS03 WS04 WS01

Bottom Depth 0.2 0.4 0.6 0.25 0.5

Top Depth 0.1 0.3 0.5 0.15 0.4

Date Sampled 27-SEP-2017 27-SEP-2017 27-SEP-2017 27-SEP-2017 27-SEP-2017

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Benzene T54 AR 1 µg/kg (13) <1
(110,13,100)

<10

(110,100,13)

<20
(13) <1 (13) <1

Toluene T54 AR 1 µg/kg (13) <1
(110,13,100)

<10
(13) 30 (13) <1 (13) 3

EthylBenzene T54 AR 1 µg/kg <1 (110,100) <10 (110,100) <20 <1 <1

M/P Xylene T54 AR 1 µg/kg <1 (110,100) <10 (100,110) <20 <1 1

O Xylene T54 AR 1 µg/kg <1 (110,100) <10 (110,100) <20 <1 1

Methyl tert-Butyl Ether T54 AR 1 µg/kg <1 (100,110) <10 (100,110) <20 <1 <1

TPH (C5-C6 aliphatic) T54 AR 0.010 mg/kg <0.010
(110,100)

<0.10

(100,110)

<0.20
<0.010 <0.010

TPH (C6-C8 aliphatic) T54 AR 0.010 mg/kg <0.010
(100,110)

<0.10

(100,110)

<0.20
<0.010 <0.010

TPH (C8-C10 aliphatic) T54 AR 0.010 mg/kg <0.010
(100,110)

<0.10

(110,100)

<0.20
<0.010 <0.010

TPH (C10-C12 aliphatic) T8 M105 1 mg/kg (9,13) <10 (9,13) <10 (13) <1 (9,13) <10 (13) <1

TPH (C12-C16 aliphatic) T8 M105 1 mg/kg (13,9) <10 (13,9) <10 (13) 2 (13,9) <10 (13) <1

TPH (C16-C21 aliphatic) T8 M105 1 mg/kg (13) 23 (9,13) <10 (13) 3 (13) 10 (13) 2

TPH (C21-C35 aliphatic) T8 M105 1 mg/kg (13) 24 (13) 16 (13) 9 (13) 17 (13) 2

TPH (C6-C7 aromatic) T54 AR 0.010 mg/kg <0.010
(110,100)

<0.10

(110,100)

<0.20
<0.010 <0.010

TPH (C7-C8 aromatic) T54 AR 0.010 mg/kg <0.010
(100,110)

<0.10

(100,110)

<0.20
<0.010 <0.010

TPH (C8-C10 aromatic) T54 AR 0.010 mg/kg 0.088
(110,100)

<0.10

(100,110)

<0.20
0.023 <0.010

TPH (C10-C12 aromatic) T8 M105 1 mg/kg (13,9) <10 (13,9) <10 (13) 1 (9,13) <10 (13) <1

TPH (C12-C16 aromatic) T8 M105 1 mg/kg (13) 130 (13) 12 (13) 8 (13) 110 (13) 3

TPH (C16-C21 aromatic) T8 M105 1 mg/kg (13) 1000 (13) 91 (13) 35 (13) 940 (13) 29

TPH (C21-C35 aromatic) T8 M105 1 mg/kg (13) 1700 (13) 170 (13) 48 (13) 1100 (13) 50
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Concept Reference: 685998

Project Site: Chandos Hall Stage 2

Customer Reference: B065374

Soil Analysed as Soil

TPH (CWG)

Concept Reference 685998 008

Customer Sample Reference WS01

Bottom Depth 1.0

Top Depth 0.7

Date Sampled 27-SEP-2017

Matrix Class Sandy Soil

Determinand Method
Test

Sample
LOD Units

Benzene T54 AR 1 µg/kg (13) <1

Toluene T54 AR 1 µg/kg (13) <1

EthylBenzene T54 AR 1 µg/kg <1

M/P Xylene T54 AR 1 µg/kg <1

O Xylene T54 AR 1 µg/kg <1

Methyl tert-Butyl Ether T54 AR 1 µg/kg <1

TPH (C5-C6 aliphatic) T54 AR 0.010 mg/kg <0.010

TPH (C6-C8 aliphatic) T54 AR 0.010 mg/kg <0.010

TPH (C8-C10 aliphatic) T54 AR 0.010 mg/kg <0.010

TPH (C10-C12 aliphatic) T8 M105 1 mg/kg (13) <1

TPH (C12-C16 aliphatic) T8 M105 1 mg/kg (13) <1

TPH (C16-C21 aliphatic) T8 M105 1 mg/kg (13) <1

TPH (C21-C35 aliphatic) T8 M105 1 mg/kg (13) <1

TPH (C6-C7 aromatic) T54 AR 0.010 mg/kg <0.010

TPH (C7-C8 aromatic) T54 AR 0.010 mg/kg <0.010

TPH (C8-C10 aromatic) T54 AR 0.010 mg/kg <0.010

TPH (C10-C12 aromatic) T8 M105 1 mg/kg (13) <1

TPH (C12-C16 aromatic) T8 M105 1 mg/kg (13) 1

TPH (C16-C21 aromatic) T8 M105 1 mg/kg (13) 12

TPH (C21-C35 aromatic) T8 M105 1 mg/kg (13) 20

Concept Reference: 685998

Project Site: Chandos Hall Stage 2

Customer Reference: B065374

Soil Analysed as Soil

Miscellaneous

Concept Reference 685998 001 685998 002 685998 003 685998 005 685998 007

Customer Sample Reference WS02 WS02A WS03 WS04 WS01

Bottom Depth 0.2 0.4 0.6 0.25 0.5

Top Depth 0.1 0.3 0.5 0.15 0.4

Date Sampled 27-SEP-2017 27-SEP-2017 27-SEP-2017 27-SEP-2017 27-SEP-2017

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Moisture @105C T162 AR 0.1 % 4.7 17 21 6.2 19

Concept Reference: 685998

Project Site: Chandos Hall Stage 2

Customer Reference: B065374

Soil Analysed as Soil

Miscellaneous

Concept Reference 685998 008

Customer Sample Reference WS01

Bottom Depth 1.0

Top Depth 0.7

Date Sampled 27-SEP-2017

Matrix Class Sandy Soil

Determinand Method
Test

Sample
LOD Units

Moisture @105C T162 AR 0.1 % 13
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Index to symbols used in 685998-1

Concept Reference: 685998

Project Site: Chandos Hall Stage 2

Customer Reference: B065374

Soil Analysed as Soil

PAH US EPA 16 (B and K split)

Concept Reference 685998 001 685998 002 685998 003 685998 005 685998 007

Customer Sample Reference WS02 WS02A WS03 WS04 WS01

Bottom Depth 0.2 0.4 0.6 0.25 0.5

Top Depth 0.1 0.3 0.5 0.15 0.4

Date Sampled 27-SEP-2017 27-SEP-2017 27-SEP-2017 27-SEP-2017 27-SEP-2017

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Naphthalene T207 M105 0.1 mg/kg 2.9 1.0 0.2 6.0 0.3

Acenaphthylene T207 M105 0.1 mg/kg (9) <1.0 0.1 <0.1 (9) <1.0 <0.1

Acenaphthene T207 M105 0.1 mg/kg 9.8 2.8 0.4 30 0.6

Fluorene T207 M105 0.1 mg/kg 6.7 2.5 0.3 18 0.4

Phenanthrene T207 M105 0.1 mg/kg 100 40 3.0 290 6.6

Anthracene T207 M105 0.1 mg/kg 19 6.6 0.7 51 1.3

Fluoranthene T207 M105 0.1 mg/kg 110 36 3.6 230 6.0

Pyrene T207 M105 0.1 mg/kg 92 30 3.0 190 4.9

Benzo(a)Anthracene T207 M105 0.1 mg/kg 48 12 1.6 86 2.4

Chrysene T207 M105 0.1 mg/kg 43 9.9 1.3 72 2.0

Benzo(b)fluoranthene T207 M105 0.1 mg/kg 40 14 0.9 52 1.6

Benzo(k)fluoranthene T207 M105 0.1 mg/kg 27 6.2 1.1 53 1.4

Benzo(a)Pyrene T207 M105 0.1 mg/kg 33 10 1.0 54 1.5

Indeno(123-cd)Pyrene T207 M105 0.1 mg/kg 22 4.4 0.5 28 0.7

Dibenzo(ah)Anthracene T207 M105 0.1 mg/kg 11 2.2 0.3 13 0.3

Benzo(ghi)Perylene T207 M105 0.1 mg/kg 28 5.3 0.6 34 0.9

PAH(total) T207 M105 0.1 mg/kg 590 180 19 1200 31

Concept Reference: 685998

Project Site: Chandos Hall Stage 2

Customer Reference: B065374

Soil Analysed as Soil

PAH US EPA 16 (B and K split)

Concept Reference 685998 008

Customer Sample Reference WS01

Bottom Depth 1.0

Top Depth 0.7

Date Sampled 27-SEP-2017

Matrix Class Sandy Soil

Determinand Method
Test

Sample
LOD Units

Naphthalene T207 M105 0.1 mg/kg <0.1

Acenaphthylene T207 M105 0.1 mg/kg <0.1

Acenaphthene T207 M105 0.1 mg/kg 0.3

Fluorene T207 M105 0.1 mg/kg 0.3

Phenanthrene T207 M105 0.1 mg/kg 4.7

Anthracene T207 M105 0.1 mg/kg 1.0

Fluoranthene T207 M105 0.1 mg/kg 5.4

Pyrene T207 M105 0.1 mg/kg 4.8

Benzo(a)Anthracene T207 M105 0.1 mg/kg 2.4

Chrysene T207 M105 0.1 mg/kg 2.0

Benzo(b)fluoranthene T207 M105 0.1 mg/kg 1.8

Benzo(k)fluoranthene T207 M105 0.1 mg/kg 1.4

Benzo(a)Pyrene T207 M105 0.1 mg/kg 1.6

Indeno(123-cd)Pyrene T207 M105 0.1 mg/kg 0.7

Dibenzo(ah)Anthracene T207 M105 0.1 mg/kg 0.4

Benzo(ghi)Perylene T207 M105 0.1 mg/kg 0.8

PAH(total) T207 M105 0.1 mg/kg 28
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Notes
 

 

Method Index
 

 

Accreditation Summary
 

Value Description

A40 Assisted dried < 40C

M40 Analysis conducted on sample assisted dried at no more
than 40C. Results are reported on a dry weight basis.

AR As Received

M105 Analysis conducted on an "as received"  aliquot. Results
are reported on a dry weight basis where moisture content
was determined by assisted drying of sample at 105C

N.D. Not Detected

100 LOD determined by sample aliquot used for analysis

13 Results have been blank corrected.

9 LOD raised due to dilution of sample

110 LOD raised due to low internal standard recovery.

S Analysis was subcontracted

M Analysis is MCERTS accredited

U Analysis is UKAS accredited

N Analysis is not UKAS accredited

Asbestos was subcontracted to REC Asbestos.

Value Description

T8 GC/FID

T6 ICP/OES

T546 Colorimetry (CF)

T2 Grav

T27 PLM

T7 Probe

T207 GC/MS (MCERTS)

T242 2:1 Extraction/ICP/OES (TRL 447 T1)

T162 Grav (1 Dec) (105 C)

T287 Calc TOC/0.58

T54 GC/MS (Headspace)

Determinand Method
Test

Sample
LOD Units Symbol Concept References

Asbestos ID T27 AR SU 001-003,005,007-008

Boron (water-soluble) T6 AR 1 mg/kg N 001-003,005,007-008

Chromium VI T6 AR 1 mg/kg N 001-003,005,007-008

Cyanide(Total) T546 AR 1 mg/kg M 001-003,005,007-008

pH T7 AR M 001-003,005,007-008

Phenols(Mono) T546 AR 1 mg/kg M 001-003,005,007-008

Retained on 10mm sieve T2 M40 0.1 % N 001-003,005,007-008

Soil Organic Matter T287 A40 0.1 % N 001-003,005,007-008

(Water Soluble) SO4 expressed as SO4 T242 AR 0.01 g/l N 001-003,005,007-008

Benzene T54 AR 1 µg/kg U 001-003,005,007-008

Toluene T54 AR 1 µg/kg U 001-003,005,007-008

EthylBenzene T54 AR 1 µg/kg U 001-003,005,007-008

M/P Xylene T54 AR 1 µg/kg U 001-003,005,007-008

O Xylene T54 AR 1 µg/kg U 001-003,005,007-008

Methyl tert-Butyl Ether T54 AR 1 µg/kg U 001-003,005,007-008

TPH (C5-C6 aliphatic) T54 AR 0.010 mg/kg N 001-003,005,007-008

TPH (C6-C8 aliphatic) T54 AR 0.010 mg/kg N 001-003,005,007-008

TPH (C8-C10 aliphatic) T54 AR 0.010 mg/kg N 001-003,005,007-008

TPH (C10-C12 aliphatic) T8 M105 1 mg/kg N 001-003,005,007-008

TPH (C12-C16 aliphatic) T8 M105 1 mg/kg N 001-003,005,007-008

TPH (C16-C21 aliphatic) T8 M105 1 mg/kg N 001-003,005,007-008

TPH (C21-C35 aliphatic) T8 M105 1 mg/kg N 001-003,005,007-008

TPH (C6-C7 aromatic) T54 AR 0.010 mg/kg N 001-003,005,007-008

TPH (C7-C8 aromatic) T54 AR 0.010 mg/kg N 001-003,005,007-008

TPH (C8-C10 aromatic) T54 AR 0.010 mg/kg N 001-003,005,007-008

TPH (C10-C12 aromatic) T8 M105 1 mg/kg N 001-003,005,007-008

TPH (C12-C16 aromatic) T8 M105 1 mg/kg N 001-003,005,007-008

TPH (C16-C21 aromatic) T8 M105 1 mg/kg N 001-003,005,007-008

TPH (C21-C35 aromatic) T8 M105 1 mg/kg N 001-003,005,007-008
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Determinand Method
Test

Sample
LOD Units Symbol Concept References

Arsenic T6 M40 2 mg/kg M 001-003,005,007-008

Cadmium T6 M40 1 mg/kg M 001-003,005,007-008

Chromium T6 M40 1 mg/kg M 001-003,005,007-008

Copper T6 M40 1 mg/kg M 001-003,005,007-008

Lead T6 M40 1 mg/kg M 001-003,005,007-008

Mercury T6 M40 1 mg/kg M 001-003,005,007-008

Nickel T6 M40 1 mg/kg M 001-003,005,007-008

Selenium T6 M40 3 mg/kg M 001-003,005,007-008

Zinc T6 M40 1 mg/kg M 001-003,005,007-008

Naphthalene T207 M105 0.1 mg/kg M 001-003,005,007-008

Acenaphthylene T207 M105 0.1 mg/kg U 001-003,005,007-008

Acenaphthene T207 M105 0.1 mg/kg M 001-003,005,007-008

Fluorene T207 M105 0.1 mg/kg M 001-003,005,007-008

Phenanthrene T207 M105 0.1 mg/kg M 001-003,005,007-008

Anthracene T207 M105 0.1 mg/kg U 001-003,005,007-008

Fluoranthene T207 M105 0.1 mg/kg M 001-003,005,007-008

Pyrene T207 M105 0.1 mg/kg M 001-003,005,007-008

Benzo(a)Anthracene T207 M105 0.1 mg/kg M 001-003,005,007-008

Chrysene T207 M105 0.1 mg/kg M 001-003,005,007-008

Benzo(b)fluoranthene T207 M105 0.1 mg/kg M 001-003,005,007-008

Benzo(k)fluoranthene T207 M105 0.1 mg/kg M 001-003,005,007-008

Benzo(a)Pyrene T207 M105 0.1 mg/kg M 001-003,005,007-008

Indeno(123-cd)Pyrene T207 M105 0.1 mg/kg M 001-003,005,007-008

Dibenzo(ah)Anthracene T207 M105 0.1 mg/kg M 001-003,005,007-008

Benzo(ghi)Perylene T207 M105 0.1 mg/kg M 001-003,005,007-008

PAH(total) T207 M105 0.1 mg/kg U 001-003,005,007-008

Moisture @105C T162 AR 0.1 % N 001-003,005,007-008
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Concept Reference: 710262

Project Site: Chandos Hall

Customer Reference: B065374

Soil Analysed as Soil

Heavy Metals(9)

Concept Reference 710262 001 710262 002 710262 003 710262 004 710262 005

Customer Sample Reference BH03 WS05 WS06 WS07 WS08

Top Depth 0.3 0.2 0.7 0.1

Bottom Depth 0.4 0.3 0.8 0.6 0.2

Date Sampled 19-JAN-2018 19-JAN-2018 19-JAN-2018 19-JAN-2018 20-JAN-2018

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Arsenic T6 M40 2 mg/kg 51 12 7 16 23

Cadmium T6 M40 1 mg/kg 2 <1 1 <1 <1

Chromium T6 M40 1 mg/kg 22 23 19 20 15

Copper T6 M40 1 mg/kg 510 93 21 90 82

Lead T6 M40 1 mg/kg 3800 160 120 260 40

Mercury T6 M40 1 mg/kg 1 <1 <1 <1 <1

Nickel T6 M40 1 mg/kg 52 26 29 27 47

Selenium T6 M40 3 mg/kg <3 <3 <3 <3 <3

Zinc T6 M40 1 mg/kg 730 140 96 150 52

Concept Reference: 710262

Project Site: Chandos Hall

Customer Reference: B065374

Soil Analysed as Soil

Heavy Metals(9)

Concept Reference 710262 006 710262 007 710262 008 710262 009 710262 010

Customer Sample Reference WS08 WS09 WS10 WS10 WS11

Top Depth 1.8 0.3 0.5 1.2 0.1

Bottom Depth 2.0 0.4 0.6 1.4 0.2

Date Sampled 20-JAN-2018 20-JAN-2018 20-JAN-2018 20-JAN-2018 20-JAN-2018

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Arsenic T6 M40 2 mg/kg 140 19 17 21 11

Cadmium T6 M40 1 mg/kg 3 <1 3 <1 <1

Chromium T6 M40 1 mg/kg 49 19 21 21 21

Copper T6 M40 1 mg/kg 460 100 54 65 53

Lead T6 M40 1 mg/kg 6400 330 140 65 150

Mercury T6 M40 1 mg/kg 17 <1 <1 <1 <1

Nickel T6 M40 1 mg/kg 65 29 26 47 25

Selenium T6 M40 3 mg/kg <3 <3 <3 <3 <3

Zinc T6 M40 1 mg/kg 690 140 280 85 100
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Concept Reference: 710262

Project Site: Chandos Hall

Customer Reference: B065374

Soil Analysed as Soil

Heavy Metals(9)

Concept Reference 710262 011

Customer Sample Reference WS11

Top Depth 0.5

Bottom Depth 0.6

Date Sampled 20-JAN-2018

Matrix Class Sandy Soil

Determinand Method
Test

Sample
LOD Units

Arsenic T6 M40 2 mg/kg 18

Cadmium T6 M40 1 mg/kg <1

Chromium T6 M40 1 mg/kg 29

Copper T6 M40 1 mg/kg 52

Lead T6 M40 1 mg/kg 130

Mercury T6 M40 1 mg/kg <1

Nickel T6 M40 1 mg/kg 35

Selenium T6 M40 3 mg/kg <3

Zinc T6 M40 1 mg/kg 75

Concept Reference: 710262

Project Site: Chandos Hall

Customer Reference: B065374

Soil Analysed as Soil

Curtins Suite A

Concept Reference 710262 001 710262 002 710262 003 710262 004 710262 005

Customer Sample Reference BH03 WS05 WS06 WS07 WS08

Top Depth 0.3 0.2 0.7 0.1

Bottom Depth 0.4 0.3 0.8 0.6 0.2

Date Sampled 19-JAN-2018 19-JAN-2018 19-JAN-2018 19-JAN-2018 20-JAN-2018

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Asbestos ID T27 AR N.D. N.D. N.D. N.D. N.D.

Boron (water-soluble) T6 AR 1 mg/kg <1 <1 <1 <1 <1

Chromium VI T6 AR 1 mg/kg <1 <1 <1 <1 <1

Cyanide(Total) T546 AR 1 mg/kg <1 <1 <1 <1 <1

pH T7 AR 7.7 8.9 11.4 8.6 8.1

Phenols(Mono) T546 AR 1 mg/kg <1 <1 <1 <1 <1

Retained on 10mm sieve T2 M40 0.1 % <0.1 <0.1 <0.1 <0.1 <0.1

Soil Organic Matter T287 A40 0.1 % 26 2.4 0.4 4.3 40

(Water Soluble) SO4 expressed as SO4 T242 AR 0.01 g/l 0.09 0.16 0.11 1.0 0.02
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Concept Reference: 710262

Project Site: Chandos Hall

Customer Reference: B065374

Soil Analysed as Soil

Curtins Suite A

Concept Reference 710262 006 710262 007 710262 008 710262 009 710262 010

Customer Sample Reference WS08 WS09 WS10 WS10 WS11

Top Depth 1.8 0.3 0.5 1.2 0.1

Bottom Depth 2.0 0.4 0.6 1.4 0.2

Date Sampled 20-JAN-2018 20-JAN-2018 20-JAN-2018 20-JAN-2018 20-JAN-2018

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Asbestos ID T27 AR N.D. N.D. N.D. N.D. N.D.

Boron (water-soluble) T6 AR 1 mg/kg <1 <1 <1 <1 <1

Chromium VI T6 AR 1 mg/kg <1 <1 <1 <1 <1

Cyanide(Total) T546 AR 1 mg/kg <1 <1 <1 <1 <1

pH T7 AR 8.4 8.6 8.7 8.8 8.8

Phenols(Mono) T546 AR 1 mg/kg <1 <1 <1 <1 <1

Retained on 10mm sieve T2 M40 0.1 % <0.1 <0.1 <0.1 <0.1 <0.1

Soil Organic Matter T287 A40 0.1 % 28 13 5.7 23 3.2

(Water Soluble) SO4 expressed as SO4 T242 AR 0.01 g/l 0.02 0.01 0.01 0.05 0.01

Concept Reference: 710262

Project Site: Chandos Hall

Customer Reference: B065374

Soil Analysed as Soil

Curtins Suite A

Concept Reference 710262 011

Customer Sample Reference WS11

Top Depth 0.5

Bottom Depth 0.6

Date Sampled 20-JAN-2018

Matrix Class Sandy Soil

Determinand Method
Test

Sample
LOD Units

Asbestos ID T27 AR N.D.

Boron (water-soluble) T6 AR 1 mg/kg <1

Chromium VI T6 AR 1 mg/kg <1

Cyanide(Total) T546 AR 1 mg/kg <1

pH T7 AR 8.6

Phenols(Mono) T546 AR 1 mg/kg <1

Retained on 10mm sieve T2 M40 0.1 % <0.1

Soil Organic Matter T287 A40 0.1 % 4.1

(Water Soluble) SO4 expressed as SO4 T242 AR 0.01 g/l 0.03
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Concept Reference: 710262

Project Site: Chandos Hall

Customer Reference: B065374

Soil Analysed as Soil

TPH (CWG)

Concept Reference 710262 001 710262 002 710262 003 710262 004 710262 005

Customer Sample Reference BH03 WS05 WS06 WS07 WS08

Top Depth 0.3 0.2 0.7 0.1

Bottom Depth 0.4 0.3 0.8 0.6 0.2

Date Sampled 19-JAN-2018 19-JAN-2018 19-JAN-2018 19-JAN-2018 20-JAN-2018

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Benzene T54 AR 1 µg/kg (13) 4 (13) <1 (13) <1 (13) <1 (13,110) <2

Toluene T54 AR 1 µg/kg (13) 11 (13) <1 (13) <1 (13) <1 (13) 9

EthylBenzene T54 AR 1 µg/kg (110) <2 <1 <1 <1 (110) <2

M/P Xylene T54 AR 1 µg/kg (110) <2 <1 <1 <1 5

O Xylene T54 AR 1 µg/kg 3 <1 <1 <1 3

Methyl tert-Butyl Ether T54 AR 1 µg/kg (110) <2 <1 <1 <1 (110) <2

TPH (C5-C6 aliphatic) T54 AR 0.010 mg/kg (110) <0.020 <0.010 <0.010 <0.010 (110) <0.020

TPH (C6-C8 aliphatic) T54 AR 0.010 mg/kg (110) <0.020 <0.010 <0.010 <0.010 (110) <0.020

TPH (C8-C10 aliphatic) T54 AR 0.010 mg/kg (110) <0.020 <0.010 <0.010 <0.010 (110) <0.020

TPH (C10-C12 aliphatic) T8 M105 1 mg/kg (13) 1 (13) <1 (13) <1 (13) <1 (13) <1

TPH (C12-C16 aliphatic) T8 M105 1 mg/kg (13) 13 (13) <1 (13) <1 (13) <1 (13) 2

TPH (C16-C21 aliphatic) T8 M105 1 mg/kg (13) 3 (13) 1 (13) <1 (13) <1 (13) 4

TPH (C21-C35 aliphatic) T8 M105 1 mg/kg (13) 16 (13) 29 (13) <1 (13) 2 (13) 5

TPH (C6-C7 aromatic) T54 AR 0.010 mg/kg (110) <0.020 <0.010 <0.010 <0.010 (110) <0.020

TPH (C7-C8 aromatic) T54 AR 0.010 mg/kg (110) <0.020 <0.010 <0.010 <0.010 (110) <0.020

TPH (C8-C10 aromatic) T54 AR 0.010 mg/kg (110) <0.020 <0.010 <0.010 <0.010 (110) <0.020

TPH (C10-C12 aromatic) T8 M105 1 mg/kg (13) 2 (13) <1 (13) <1 (13) <1 (13) 2

TPH (C12-C16 aromatic) T8 M105 1 mg/kg (13) 9 (13) <1 (13) <1 (13) <1 (13) 5

TPH (C16-C21 aromatic) T8 M105 1 mg/kg (13) 18 (13) 1 (13) <1 (13) 4 (13) 7

TPH (C21-C35 aromatic) T8 M105 1 mg/kg (13) 49 (13) 8 (13) <1 (13) 16 (13) 15
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Concept Reference: 710262

Project Site: Chandos Hall

Customer Reference: B065374

Soil Analysed as Soil

TPH (CWG)

Concept Reference 710262 006 710262 007 710262 008 710262 009 710262 010

Customer Sample Reference WS08 WS09 WS10 WS10 WS11

Top Depth 1.8 0.3 0.5 1.2 0.1

Bottom Depth 2.0 0.4 0.6 1.4 0.2

Date Sampled 20-JAN-2018 20-JAN-2018 20-JAN-2018 20-JAN-2018 20-JAN-2018

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Benzene T54 AR 1 µg/kg (100,13) <5 (13) <1 (13) <1 (110,13) <2 (13) <1

Toluene T54 AR 1 µg/kg (13) 8 (13) <1 (13) <1 (13) 6 (13) 3

EthylBenzene T54 AR 1 µg/kg (100) <5 <1 <1 (110) <2 <1

M/P Xylene T54 AR 1 µg/kg (100) <5 <1 <1 (110) <2 3

O Xylene T54 AR 1 µg/kg (100) <5 <1 <1 (110) <2 2

Methyl tert-Butyl Ether T54 AR 1 µg/kg (100) <5 <1 <1 (110) <2 <1

TPH (C5-C6 aliphatic) T54 AR 0.010 mg/kg (100) <0.050 <0.010 <0.010 (110) <0.020 <0.010

TPH (C6-C8 aliphatic) T54 AR 0.010 mg/kg (100) <0.050 <0.010 <0.010 (110) <0.020 <0.010

TPH (C8-C10 aliphatic) T54 AR 0.010 mg/kg (100) <0.050 <0.010 <0.010 9.2 <0.010

TPH (C10-C12 aliphatic) T8 M105 1 mg/kg (13) <1 (13) <1 (13) <1 (100,13) <10 (13) <1

TPH (C12-C16 aliphatic) T8 M105 1 mg/kg (13) <1 (13) <1 (13) <1 (13,100) <10 (13) <1

TPH (C16-C21 aliphatic) T8 M105 1 mg/kg (13) <1 (13) <1 (13) <1 (13,100) <10 (13) <1

TPH (C21-C35 aliphatic) T8 M105 1 mg/kg (13) 3 (13) 5 (13) <1 (100,13) <10 (13) <1

TPH (C6-C7 aromatic) T54 AR 0.010 mg/kg (100) <0.050 <0.010 <0.010 (110) <0.020 <0.010

TPH (C7-C8 aromatic) T54 AR 0.010 mg/kg (100) <0.050 <0.010 <0.010 (110) <0.020 <0.010

TPH (C8-C10 aromatic) T54 AR 0.010 mg/kg (100) <0.050 <0.010 <0.010 (110) <0.020 0.053

TPH (C10-C12 aromatic) T8 M105 1 mg/kg (13) <1 (13) <1 (13) <1 (13,100) <10 (13) <1

TPH (C12-C16 aromatic) T8 M105 1 mg/kg (13) <1 (13) 2 (13) 2 (100,13) <10 (13) 1

TPH (C16-C21 aromatic) T8 M105 1 mg/kg (13) 6 (13) 4 (13) 7 (13,100) <10 (13) 5

TPH (C21-C35 aromatic) T8 M105 1 mg/kg (13) 36 (13) 13 (13) 24 (13) 29 (13) 16
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Concept Reference: 710262

Project Site: Chandos Hall

Customer Reference: B065374

Soil Analysed as Soil

TPH (CWG)

Concept Reference 710262 011

Customer Sample Reference WS11

Top Depth 0.5

Bottom Depth 0.6

Date Sampled 20-JAN-2018

Matrix Class Sandy Soil

Determinand Method
Test

Sample
LOD Units

Benzene T54 AR 1 µg/kg (13) <1

Toluene T54 AR 1 µg/kg (13) <1

EthylBenzene T54 AR 1 µg/kg <1

M/P Xylene T54 AR 1 µg/kg <1

O Xylene T54 AR 1 µg/kg <1

Methyl tert-Butyl Ether T54 AR 1 µg/kg <1

TPH (C5-C6 aliphatic) T54 AR 0.010 mg/kg <0.010

TPH (C6-C8 aliphatic) T54 AR 0.010 mg/kg <0.010

TPH (C8-C10 aliphatic) T54 AR 0.010 mg/kg <0.010

TPH (C10-C12 aliphatic) T8 M105 1 mg/kg (13) <1

TPH (C12-C16 aliphatic) T8 M105 1 mg/kg (13) <1

TPH (C16-C21 aliphatic) T8 M105 1 mg/kg (13) <1

TPH (C21-C35 aliphatic) T8 M105 1 mg/kg (13) <1

TPH (C6-C7 aromatic) T54 AR 0.010 mg/kg <0.010

TPH (C7-C8 aromatic) T54 AR 0.010 mg/kg <0.010

TPH (C8-C10 aromatic) T54 AR 0.010 mg/kg <0.010

TPH (C10-C12 aromatic) T8 M105 1 mg/kg (13) <1

TPH (C12-C16 aromatic) T8 M105 1 mg/kg (13) <1

TPH (C16-C21 aromatic) T8 M105 1 mg/kg (13) <1

TPH (C21-C35 aromatic) T8 M105 1 mg/kg (13) <1

Concept Reference: 710262

Project Site: Chandos Hall

Customer Reference: B065374

Soil Analysed as Soil

Miscellaneous

Concept Reference 710262 001 710262 002 710262 003 710262 004 710262 005

Customer Sample Reference BH03 WS05 WS06 WS07 WS08

Top Depth 0.3 0.2 0.7 0.1

Bottom Depth 0.4 0.3 0.8 0.6 0.2

Date Sampled 19-JAN-2018 19-JAN-2018 19-JAN-2018 19-JAN-2018 20-JAN-2018

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Moisture @105C T162 AR 0.1 % 27 18 5.0 17 25

Concept Reference: 710262

Project Site: Chandos Hall

Customer Reference: B065374

Soil Analysed as Soil

Miscellaneous

Concept Reference 710262 006 710262 007 710262 008 710262 009 710262 010

Customer Sample Reference WS08 WS09 WS10 WS10 WS11

Top Depth 1.8 0.3 0.5 1.2 0.1

Bottom Depth 2.0 0.4 0.6 1.4 0.2

Date Sampled 20-JAN-2018 20-JAN-2018 20-JAN-2018 20-JAN-2018 20-JAN-2018

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Moisture @105C T162 AR 0.1 % 47 22 20 20 23
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Concept Reference: 710262

Project Site: Chandos Hall

Customer Reference: B065374

Soil Analysed as Soil

Miscellaneous

Concept Reference 710262 011

Customer Sample Reference WS11

Top Depth 0.5

Bottom Depth 0.6

Date Sampled 20-JAN-2018

Matrix Class Sandy Soil

Determinand Method
Test

Sample
LOD Units

Moisture @105C T162 AR 0.1 % 22

Concept Reference: 710262

Project Site: Chandos Hall

Customer Reference: B065374

Soil Analysed as Soil

PAH US EPA 16 (B and K split)

Concept Reference 710262 001 710262 002 710262 003 710262 004 710262 005

Customer Sample Reference BH03 WS05 WS06 WS07 WS08

Top Depth 0.3 0.2 0.7 0.1

Bottom Depth 0.4 0.3 0.8 0.6 0.2

Date Sampled 19-JAN-2018 19-JAN-2018 19-JAN-2018 19-JAN-2018 20-JAN-2018

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Naphthalene T207 M105 0.1 mg/kg 0.2 <0.1 <0.1 <0.1 0.7

Acenaphthylene T207 M105 0.1 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1

Acenaphthene T207 M105 0.1 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1

Fluorene T207 M105 0.1 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1

Phenanthrene T207 M105 0.1 mg/kg 0.4 <0.1 <0.1 0.2 0.3

Anthracene T207 M105 0.1 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1

Fluoranthene T207 M105 0.1 mg/kg 0.7 0.1 <0.1 1.0 0.2

Pyrene T207 M105 0.1 mg/kg 0.7 0.1 <0.1 1.1 0.2

Benzo(a)Anthracene T207 M105 0.1 mg/kg 0.3 <0.1 <0.1 0.5 <0.1

Chrysene T207 M105 0.1 mg/kg 0.4 <0.1 <0.1 0.6 0.1

Benzo(b)fluoranthene T207 M105 0.1 mg/kg 0.3 <0.1 <0.1 0.3 <0.1

Benzo(k)fluoranthene T207 M105 0.1 mg/kg 0.3 <0.1 <0.1 0.3 <0.1

Benzo(a)Pyrene T207 M105 0.1 mg/kg 0.3 <0.1 <0.1 0.3 <0.1

Indeno(123-cd)Pyrene T207 M105 0.1 mg/kg 0.2 <0.1 <0.1 0.1 <0.1

Dibenzo(ah)Anthracene T207 M105 0.1 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1

Benzo(ghi)Perylene T207 M105 0.1 mg/kg 0.2 <0.1 <0.1 <0.1 <0.1

PAH(total) T207 M105 0.1 mg/kg 4.1 0.3 <0.1 4.4 1.6

This document has been printed from a digitally signed master copy

Produced by Concept Life Sciences, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE Page 8 of 11

710262-1



Index to symbols used in 710262-1
 

Concept Reference: 710262

Project Site: Chandos Hall

Customer Reference: B065374

Soil Analysed as Soil

PAH US EPA 16 (B and K split)

Concept Reference 710262 006 710262 007 710262 008 710262 009 710262 010

Customer Sample Reference WS08 WS09 WS10 WS10 WS11

Top Depth 1.8 0.3 0.5 1.2 0.1

Bottom Depth 2.0 0.4 0.6 1.4 0.2

Date Sampled 20-JAN-2018 20-JAN-2018 20-JAN-2018 20-JAN-2018 20-JAN-2018

Matrix Class Sandy Soil Sandy Soil Sandy Soil Sandy Soil Sandy Soil

Determinand Method
Test

Sample
LOD Units

Naphthalene T207 M105 0.1 mg/kg 0.2 1.0 <0.1 0.2 (9) <1.0

Acenaphthylene T207 M105 0.1 mg/kg <0.1 <0.1 <0.1 <0.1 (9) <1.0

Acenaphthene T207 M105 0.1 mg/kg <0.1 1.0 <0.1 <0.1 (9) <1.0

Fluorene T207 M105 0.1 mg/kg <0.1 0.7 <0.1 <0.1 (9) <1.0

Phenanthrene T207 M105 0.1 mg/kg 1.1 3.8 0.3 <0.1 (9) <1.0

Anthracene T207 M105 0.1 mg/kg 0.2 0.8 <0.1 <0.1 (9) <1.0

Fluoranthene T207 M105 0.1 mg/kg 2.4 3.5 0.6 0.2 (9) <1.0

Pyrene T207 M105 0.1 mg/kg 2.4 3.4 0.5 0.2 (9) <1.0

Benzo(a)Anthracene T207 M105 0.1 mg/kg 1.2 1.6 0.3 <0.1 (9) <1.0

Chrysene T207 M105 0.1 mg/kg 1.2 1.6 0.3 <0.1 (9) <1.0

Benzo(b)fluoranthene T207 M105 0.1 mg/kg 1.2 1.3 0.2 <0.1 1.0

Benzo(k)fluoranthene T207 M105 0.1 mg/kg 1.0 1.1 0.3 <0.1 (9) <1.0

Benzo(a)Pyrene T207 M105 0.1 mg/kg 1.2 1.3 0.2 <0.1 1.4

Indeno(123-cd)Pyrene T207 M105 0.1 mg/kg 0.5 0.5 <0.1 <0.1 (9) <1.0

Dibenzo(ah)Anthracene T207 M105 0.1 mg/kg 0.2 0.2 <0.1 <0.1 (9) <1.0

Benzo(ghi)Perylene T207 M105 0.1 mg/kg 0.6 0.5 0.1 <0.1 1.2

PAH(total) T207 M105 0.1 mg/kg 13 22 2.7 0.5 3.5

Concept Reference: 710262

Project Site: Chandos Hall

Customer Reference: B065374

Soil Analysed as Soil

PAH US EPA 16 (B and K split)

Concept Reference 710262 011

Customer Sample Reference WS11

Top Depth 0.5

Bottom Depth 0.6

Date Sampled 20-JAN-2018

Matrix Class Sandy Soil

Determinand Method
Test

Sample
LOD Units

Naphthalene T207 M105 0.1 mg/kg <0.1

Acenaphthylene T207 M105 0.1 mg/kg <0.1

Acenaphthene T207 M105 0.1 mg/kg <0.1

Fluorene T207 M105 0.1 mg/kg <0.1

Phenanthrene T207 M105 0.1 mg/kg <0.1

Anthracene T207 M105 0.1 mg/kg <0.1

Fluoranthene T207 M105 0.1 mg/kg <0.1

Pyrene T207 M105 0.1 mg/kg <0.1

Benzo(a)Anthracene T207 M105 0.1 mg/kg <0.1

Chrysene T207 M105 0.1 mg/kg <0.1

Benzo(b)fluoranthene T207 M105 0.1 mg/kg <0.1

Benzo(k)fluoranthene T207 M105 0.1 mg/kg <0.1

Benzo(a)Pyrene T207 M105 0.1 mg/kg <0.1

Indeno(123-cd)Pyrene T207 M105 0.1 mg/kg <0.1

Dibenzo(ah)Anthracene T207 M105 0.1 mg/kg <0.1

Benzo(ghi)Perylene T207 M105 0.1 mg/kg <0.1

PAH(total) T207 M105 0.1 mg/kg <0.1
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Notes
 

 

Method Index
 

 

Accreditation Summary
 

Value Description

M40 Analysis conducted on sample assisted dried at no more
than 40C. Results are reported on a dry weight basis.

AR As Received

M105 Analysis conducted on an "as received"  aliquot. Results
are reported on a dry weight basis where moisture content
was determined by assisted drying of sample at 105C

A40 Assisted dried < 40C

N.D. Not Detected

9 LOD raised due to dilution of sample

110 LOD raised due to low internal standard recovery.

13 Results have been blank corrected.

100 LOD determined by sample aliquot used for analysis

S Analysis was subcontracted

M Analysis is MCERTS accredited

U Analysis is UKAS accredited

N Analysis is not UKAS accredited

Asbestos was subcontracted to REC Asbestos.

Value Description

T287 Calc TOC/0.58

T2 Grav

T27 PLM

T242 2:1 Extraction/ICP/OES (TRL 447 T1)

T7 Probe

T8 GC/FID

T546 Colorimetry (CF)

T207 GC/MS (MCERTS)

T6 ICP/OES

T54 GC/MS (Headspace)

T162 Grav (1 Dec) (105 C)

Determinand Method
Test

Sample
LOD Units Symbol Concept References

Moisture @105C T162 AR 0.1 % N 001-011

Asbestos ID T27 AR SU 001-011

Boron (water-soluble) T6 AR 1 mg/kg N 001-011

Chromium VI T6 AR 1 mg/kg N 001-011

Cyanide(Total) T546 AR 1 mg/kg M 001-011

pH T7 AR M 001-011

Phenols(Mono) T546 AR 1 mg/kg M 001-011

Retained on 10mm sieve T2 M40 0.1 % N 001-011

Soil Organic Matter T287 A40 0.1 % N 001-011

(Water Soluble) SO4 expressed as SO4 T242 AR 0.01 g/l N 001-011

Benzene T54 AR 1 µg/kg U 001-011

Toluene T54 AR 1 µg/kg U 001-011

EthylBenzene T54 AR 1 µg/kg U 001-011

M/P Xylene T54 AR 1 µg/kg U 001-011

O Xylene T54 AR 1 µg/kg U 001-011

Methyl tert-Butyl Ether T54 AR 1 µg/kg U 001-011

TPH (C5-C6 aliphatic) T54 AR 0.010 mg/kg N 001-011

TPH (C6-C8 aliphatic) T54 AR 0.010 mg/kg N 001-011

TPH (C8-C10 aliphatic) T54 AR 0.010 mg/kg N 001-011

TPH (C10-C12 aliphatic) T8 M105 1 mg/kg N 001-011

TPH (C12-C16 aliphatic) T8 M105 1 mg/kg N 001-011

TPH (C16-C21 aliphatic) T8 M105 1 mg/kg N 001-011

TPH (C21-C35 aliphatic) T8 M105 1 mg/kg N 001-011

TPH (C6-C7 aromatic) T54 AR 0.010 mg/kg N 001-011

TPH (C7-C8 aromatic) T54 AR 0.010 mg/kg N 001-011

TPH (C8-C10 aromatic) T54 AR 0.010 mg/kg N 001-011

TPH (C10-C12 aromatic) T8 M105 1 mg/kg N 001-011

TPH (C12-C16 aromatic) T8 M105 1 mg/kg N 001-011

TPH (C16-C21 aromatic) T8 M105 1 mg/kg N 001-011
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Determinand Method
Test

Sample
LOD Units Symbol Concept References

TPH (C21-C35 aromatic) T8 M105 1 mg/kg N 001-011

Arsenic T6 M40 2 mg/kg M 001-011

Cadmium T6 M40 1 mg/kg M 001-011

Chromium T6 M40 1 mg/kg M 001-011

Copper T6 M40 1 mg/kg M 001-011

Lead T6 M40 1 mg/kg M 001-011

Mercury T6 M40 1 mg/kg M 001-011

Nickel T6 M40 1 mg/kg M 001-011

Selenium T6 M40 3 mg/kg M 001-011

Zinc T6 M40 1 mg/kg M 001-011

Naphthalene T207 M105 0.1 mg/kg M 001-011

Acenaphthylene T207 M105 0.1 mg/kg U 001-011

Acenaphthene T207 M105 0.1 mg/kg M 001-011

Fluorene T207 M105 0.1 mg/kg M 001-011

Phenanthrene T207 M105 0.1 mg/kg M 001-011

Anthracene T207 M105 0.1 mg/kg U 001-011

Fluoranthene T207 M105 0.1 mg/kg M 001-011

Pyrene T207 M105 0.1 mg/kg M 001-011

Benzo(a)Anthracene T207 M105 0.1 mg/kg M 001-011

Chrysene T207 M105 0.1 mg/kg M 001-011

Benzo(b)fluoranthene T207 M105 0.1 mg/kg M 001-011

Benzo(k)fluoranthene T207 M105 0.1 mg/kg M 001-011

Benzo(a)Pyrene T207 M105 0.1 mg/kg M 001-011

Indeno(123-cd)Pyrene T207 M105 0.1 mg/kg M 001-011

Dibenzo(ah)Anthracene T207 M105 0.1 mg/kg M 001-011

Benzo(ghi)Perylene T207 M105 0.1 mg/kg M 001-011

PAH(total) T207 M105 0.1 mg/kg U 001-011
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Units 7 & 8 Sandpits Business Park  
Mottram Road, Hyde, Cheshire, SK14 3AR  

FINAL ANALYTICAL TEST REPORT 

 Envirolab Job Number: 19/04656  
 Issue Number: 1 Date: 24 May, 2019 
 
 
 Client: Curtins Consulting 
  Merchant Exchange 
  17-19 Whitworth Street  
  Manchester 
  UK 
  M1 5WG  
 
 Project Manager: Niall Farnworth  
 Project Name: Not specified  
 Project Ref: B065374  
 Order No: EBMA1861  
 Date Samples Received: 15/05/19  
 Date Instructions Received: 16/05/19  
 Date Analysis Completed: 23/05/19  
 
 
 Prepared by:  Approved by:  
 

   
 Holly Neary-King Danielle Brierley 
 Client Manager Client Manager 
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 Envirolab Job Number: 19/04656 Client Project Name: Not specified 

   Client Project Ref: B065374 

Lab Sample ID 19/04656/1 19/04656/2      
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Client Sample No        

Client Sample ID TP103 TP102      

Depth to Top 0.50 1.50      

Depth To Bottom        

Date Sampled 13-May-19 13-May-19      

Sample Type Soil Soil      

Sample Matrix Code 5A       

% Stones >10mmA 6.6 16.6      % w/w 0.1 A-T-044 

pHD
M# 8.15 8.28      pH 0.01 A-T-031s 

Sulphate (water sol 2:1)D
M# 0.07 0.18      g/l 0.01 A-T-026s 

Cyanide (total)A
M# <1 <1      mg/kg 1 A-T-042sTCN 

Phenols - Total by HPLCA <0.2 <0.2      mg/kg 0.2 A-T-050s 

Organic matterD
M# 15.0 8.5      % w/w 0.1 A-T-032 OM 

ArsenicD
M# 11 16      mg/kg 1 A-T-024s 

Boron (water soluble)D
M# <1.0 <1.0      mg/kg 1 A-T-027s 

CadmiumD
M# 0.9 2.0      mg/kg 0.5 A-T-024s 

CopperD
M# 50 565      mg/kg 1 A-T-024s 

ChromiumD
M# 36 24      mg/kg 1 A-T-024s 

Chromium (hexavalent)D <1 <1      mg/kg 1 A-T-040s 

LeadD
M# 70 857      mg/kg 1 A-T-024s 

MercuryD <0.17 0.45      mg/kg 0.17 A-T-024s 

NickelDM# 34 34      mg/kg 1 A-T-024s 

SeleniumD
M# <1 <1      mg/kg 1 A-T-024s 

ZincD
M# 233 845      mg/kg 5 A-T-024s 
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 Envirolab Job Number: 19/04656 Client Project Name: Not specified 

   Client Project Ref: B065374 

Lab Sample ID 19/04656/1 19/04656/2      
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Client Sample No        

Client Sample ID TP103 TP102      

Depth to Top 0.50 1.50      

Depth To Bottom        

Date Sampled 13-May-19 13-May-19      

Sample Type Soil Soil      

Sample Matrix Code 5A       

Asbestos in Soil (inc. matrix)           

Asbestos in soilD# NAD NAD        A-T-045 

Asbestos ACM - Suitable for Water 
Absorption Test? 

N/A N/A         
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 Envirolab Job Number: 19/04656 Client Project Name: Not specified 

   Client Project Ref: B065374 

Lab Sample ID 19/04656/1 19/04656/2      
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Client Sample No        

Client Sample ID TP103 TP102      

Depth to Top 0.50 1.50      

Depth To Bottom        

Date Sampled 13-May-19 13-May-19      

Sample Type Soil Soil      

Sample Matrix Code 5A       

PAH-16MS           

AcenaphtheneA
M# 0.04 0.04      mg/kg 0.01 A-T-019s 

AcenaphthyleneA
M# <0.01 0.04      mg/kg 0.01 A-T-019s 

AnthraceneA
M# 0.10 0.23      mg/kg 0.02 A-T-019s 

Benzo(a)anthraceneA
M# 0.45 0.68      mg/kg 0.04 A-T-019s 

Benzo(a)pyreneA
M# 0.54 0.58      mg/kg 0.04 A-T-019s 

Benzo(b)fluorantheneA
M# 0.68 0.68      mg/kg 0.05 A-T-019s 

Benzo(ghi)peryleneA
M# 0.25 0.29      mg/kg 0.05 A-T-019s 

Benzo(k)fluorantheneA
M# 0.25 0.22      mg/kg 0.07 A-T-019s 

ChryseneA
M# 0.51 0.73      mg/kg 0.06 A-T-019s 

Dibenzo(ah)anthraceneA
M# 0.08 0.08      mg/kg 0.04 A-T-019s 

FluorantheneA
M# 0.89 1.45      mg/kg 0.08 A-T-019s 

FluoreneA
M# 0.03 0.07      mg/kg 0.01 A-T-019s 

Indeno(123-cd)pyreneA
M# 0.31 0.33      mg/kg 0.03 A-T-019s 

Naphthalene A
M# <0.03 <0.03      mg/kg 0.03 A-T-019s 

PhenanthreneA
M# 0.48 0.99      mg/kg 0.03 A-T-019s 

PyreneA
M# 0.87 1.49      mg/kg 0.07 A-T-019s 

Total PAH-16MSA
M# 5.48 7.90      mg/kg 0.01 A-T-019s 

 



 
 

Page  5 of 7 

 

 Envirolab Job Number: 19/04656 Client Project Name: Not specified 

   Client Project Ref: B065374 

Lab Sample ID 19/04656/1 19/04656/2      
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Client Sample No        

Client Sample ID TP103 TP102      

Depth to Top 0.50 1.50      

Depth To Bottom        

Date Sampled 13-May-19 13-May-19      

Sample Type Soil Soil      

Sample Matrix Code 5A       

TPH CWG           

Ali >C5-C6A
# <0.01 <0.01      mg/kg 0.01 A-T-022s 

Ali >C6-C8A
# <0.01 <0.02      mg/kg 0.01 A-T-022s 

Ali >C8-C10A 3 <1      mg/kg 1 A-T-055s 

Ali >C10-C12A
M# <1 <1      mg/kg 1 A-T-055s 

Ali >C12-C16A
M# 1 2      mg/kg 1 A-T-055s 

Ali >C16-C21A
M# 3 3      mg/kg 1 A-T-055s 

Ali >C21-C35A 34 49      mg/kg 1 A-T-055s 

Total AliphaticsA 41 55      mg/kg 1 A-T-055s 

Aro >C5-C7A
# <0.01 <0.01      mg/kg 0.01 A-T-022s 

Aro >C7-C8A
# <0.01 <0.01      mg/kg 0.01 A-T-022s 

Aro >C8-C10A 6 2      mg/kg 1 A-T-055s 

Aro >C10-C12A
M# 3 2      mg/kg 1 A-T-055s 

Aro >C12-C16A 4 6      mg/kg 1 A-T-055s 

Aro >C16-C21A
M# 6 37      mg/kg 1 A-T-055s 

Aro >C21-C35A
M# 68 117      mg/kg 1 A-T-055s 

Total AromaticsA 87 164      mg/kg 1 A-T-055s 

TPH (Ali & Aro >C5-C35)A 127 219      mg/kg 1 A-T-055s 

BTEX - BenzeneA
# <0.01 <0.01      mg/kg 0.01 A-T-022s 

BTEX - TolueneA
# <0.01 <0.01      mg/kg 0.01 A-T-022s 

BTEX - Ethyl BenzeneA
# <0.01 <0.01      mg/kg 0.01 A-T-022s 

BTEX - m & p XyleneA
# <0.01 <0.01      mg/kg 0.01 A-T-022s 

BTEX - o XyleneA
# <0.01 <0.01      mg/kg 0.01 A-T-022s 

MTBEA
# <0.01 <0.01      mg/kg 0.01 A-T-022s 
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REPORT NOTES 

 
 

General 
  This report shall not be reproduced, except in full, without written approval from Envirolab. 
  The results reported herein relate only to the material supplied to the laboratory. 
  The residue of any samples contained within this report, and any received with the same delivery, will be disposed of six weeks after 
   initial scheduling. For samples tested for Asbestos we will retain a portion of the dried sample for a minimum of six months af ter the 
   initial Asbestos testing is completed. 
  Analytical results reflect the quality of the sample at the time of analysis only.  

Opinions and interpretations expressed are outside the scope of our accreditation. 
If results are in italic font they are associated with an AQC failure, these are not accredited and are unreliable.  
A deviating samples report is appended and will indicate if samples or tests have been found to be deviating. Any test results affected 
may not be an accurate record of the concentration at the time of sampling and, as a result, may be invalid.  
 
Soil chemical analysis: 
All results are reported as dry weight (<40°C). 
For samples with Matrix Codes 1 - 6 natural stones, brick and concrete fragments >10mm and any extraneous material (visible glass, 
metal or twigs) are removed and excluded from the sample prior to analysis and reported results corrected to a whole sample basis. This 
is reported as '% stones >10mm'.  
For samples with Matrix Code 7 the whole sample is dried and crushed prior to analysis and this supersedes any “A” subscripts  
All analysis is performed on the sample as received for soil samples which are positive for asbestos or the client has informed asbestos 
may be present and/or if they are from outside the European Union and this supersedes any "D" subscripts.  
 
TPH analysis of water by method A-T-007: 
Free and visible oils are excluded from the sample used for analysis so that the reported result represents the dissolved  
phase only. 
 
Electrical Conductivity of water by Method A-T-037: 
Results greater than 12900µS/cm @ 25°C / 11550µS/cm @ 20°C fall outside the calibration range and as such are unaccredited. 
 
Asbestos: 
Asbestos in soil analysis is performed on a dried aliquot of the submitted sample and cannot guarantee to identify asbestos i f only present 
in small numbers as discrete fibres/fragments in the original sample.  
Stones etc. are not removed from the sample prior to analysis. 
Quantification of asbestos is a 3 stage process including visual identification, hand picking and weighing and fibre counting by 
sedimentation/phase contrast optical microscopy if required. If asbestos is identified as being present but is not in a form that is suitable 
for analysis by hand picking and weighing (normally if the asbestos is present as free fibres) quantification by sedimentation is performed. 
Where ACMs are found a percentage asbestos is assigned to each with reference to 'HSG264, Asbestos: The survey guide' and the 
calculated asbestos content is expressed as a percentage of the dried soil sample aliquot used.  
 
Predominant Matrix Codes:  
1 = SAND, 2 = LOAM, 3 = CLAY, 4 = LOAM/SAND, 5 = SAND/CLAY, 6 = CLAY/LOAM, 7 = OTHER, 8 = Asbestos bulk ID sample. 
Samples with Matrix Code 7 & 8 are not predominantly a SAND/LOAM/CLAY mix and are not covered by our BSEN 17025 or MCERTS 
accreditations, with the exception of bulk asbestos which are BSEN 17025 accredited. 
Secondary Matrix Codes: 
A = contains stones, B = contains construction rubble, C = contains visible hydrocarbons, D = contains glass/metal,  
E = contains roots/twigs. 
 
Key: 
IS indicates Insufficient Sample for analysis.  
US indicates Unsuitable Sample for analysis. 
NDP indicates No Determination Possible.  
NAD indicates No Asbestos Detected. 
N/A indicates Not Applicable. 
Superscript # indicates method accredited to ISO 17025.  
Superscript "M" indicates method accredited to MCERTS. 
Subscript "A" indicates analysis performed on the sample as received. 
Subscript "D" indicates analysis performed on the dried sample, crushed to pass a 2mm sieve 
 
 
Please contact us if you need any further information. 

 



 

Page  7 of 7 

Envirolab Deviating Samples Report 
Units 7&8 Sandpits Business Park, Mottram Road, Hyde, SK14 3AR 

 Tel. 0161 368 4921  email. ask@envlab.co.uk 
 

Client:  Curtins Consulting, Merchant Exchange, 17-19 Whitworth Street , Manchester, 

UK, M1 5WG  

Project No:  

Date Received: 

19/04656  

16/05/2019 (am)  

Project:   Cool Box Temperatures (°C): 14.5 

Clients Project No: B065374 

 
 

 

 

NO DEVIATIONS IDENTIFIED 
If, at any point before reaching the laboratory, the temperature of the samples has breached those set in published standards, e.g. BS-EN 5667-3, 
ISO 18400-102:2017, then the concentration of any affected analytes may differ from that at the time of sampling. 



Matthew Holroyd

t: 01923 225404
f: 01923 237404

e: matthew.holroyd@curtins.com                                                e:

Project / Site name: Samples received on: 29/05/2019

Your job number: B065374 Samples instructed on: 29/05/2019

Your order number: EBMA1880 Analysis completed by: 05/06/2019

Report Issue Number: 1 Report issued on: 05/06/2019

Samples Analysed:

Signed:

Senior Quality Specialist
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

reception@i2analytical.com

Zina Abdul Razzak

Curtins
17-19 Whitworth Street West
Manchester
M1 5WG

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green                               
Business Park,
Watford, 
Herts, 
WD18 8YS

Analytical Report Number : 19-43368

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of 
measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of 
measurement uncertainty can be provided on request.

4 soil samples

Chados S4

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-43368-1 Chados S4 B065374

Page 1 of 5



Analytical Report Number: 19-43368

Project / Site name: Chados S4

Your Order No: EBMA1880

Lab Sample Number 1233149 1233150 1233151 1233152
Sample Reference WS401 BH402 WS402 BH402A
Sample Number ES1 ES1 ES1 ES1
Depth (m) 0.40 0.60 0.40 0.80

Date Sampled 28/05/2019 28/05/2019 29/05/2019 29/05/2019
Time Taken None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1 < 0.1
Moisture Content % N/A NONE 18 13 16 17
Total mass of sample received kg 0.001 NONE 1.2 1.1 1.1 1.1

Asbestos in Soil Type N/A ISO 17025 Not-detected Not-detected Not-detected Not-detected

General Inorganics

pH - Automated pH Units N/A MCERTS 8.7 9.5 8.4 9.5
Total Cyanide mg/kg 1 MCERTS < 1 < 1 < 1 2
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) g/l 0.00125 MCERTS 1.3 0.32 1.7 1.8
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) mg/l 1.25 MCERTS 1310 323 1740 1790
Organic Matter % 0.1 MCERTS 3.8 3.4 2.0 3.3

Total Phenols

Total Phenols (monohydric) mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS 2.6 2.4 0.36 0.51
Acenaphthylene mg/kg 0.05 MCERTS 1.3 0.35 < 0.05 < 0.05
Acenaphthene mg/kg 0.05 MCERTS 1.5 11 0.83 0.35
Fluorene mg/kg 0.05 MCERTS 2.5 5.9 0.51 0.24
Phenanthrene mg/kg 0.05 MCERTS 21 60 5.5 2.8
Anthracene mg/kg 0.05 MCERTS 8.6 14 1.2 0.64
Fluoranthene mg/kg 0.05 MCERTS 67 98 9.0 5.3
Pyrene mg/kg 0.05 MCERTS 82 91 8.6 5.4
Benzo(a)anthracene mg/kg 0.05 MCERTS 45 44 5.1 3.0
Chrysene mg/kg 0.05 MCERTS 36 44 4.1 3.7
Benzo(b)fluoranthene mg/kg 0.05 MCERTS 40 54 5.7 4.6
Benzo(k)fluoranthene mg/kg 0.05 MCERTS 19 19 2.2 1.7
Benzo(a)pyrene mg/kg 0.05 MCERTS 38 40 4.0 3.1
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS 22 23 2.8 2.4
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS 5.7 7.6 0.93 0.82
Benzo(ghi)perylene mg/kg 0.05 MCERTS 27 31 4.0 3.8

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS 418 545 54.7 38.3

Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS 17 21 14 25
Boron (water soluble) mg/kg 0.2 MCERTS 4.1 2.1 2.0 1.9
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS 0.2 0.3 0.3 0.4
Chromium (hexavalent) mg/kg 1.2 MCERTS < 1.2 < 1.2 < 1.2 < 1.2
Chromium (aqua regia extractable) mg/kg 1 MCERTS 24 16 14 16
Copper (aqua regia extractable) mg/kg 1 MCERTS 120 53 89 82
Lead (aqua regia extractable) mg/kg 1 MCERTS 320 220 470 870
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS 0.6 < 0.3 0.8 1.8
Nickel (aqua regia extractable) mg/kg 1 MCERTS 34 19 17 14
Selenium (aqua regia extractable) mg/kg 1 MCERTS < 1.0 1.3 < 1.0 1.3
Zinc (aqua regia extractable) mg/kg 1 MCERTS 140 110 230 140

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 19-43368

Project / Site name: Chados S4

Your Order No: EBMA1880

Lab Sample Number 1233149 1233150 1233151 1233152
Sample Reference WS401 BH402 WS402 BH402A
Sample Number ES1 ES1 ES1 ES1
Depth (m) 0.40 0.60 0.40 0.80

Date Sampled 28/05/2019 28/05/2019 29/05/2019 29/05/2019
Time Taken None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Monoaromatics & Oxygenates

Benzene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0
Toluene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0
Ethylbenzene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0
p & m-xylene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0
o-xylene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0
MTBE (Methyl Tertiary Butyl Ether) µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0

Petroleum Hydrocarbons

TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS 3.0 1.9 < 1.0 < 1.0
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS 7.9 18 3.4 12
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS 25 38 < 8.0 22
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS 110 57 13 58
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS 150 110 24 92

TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS 17 13 3.0 < 1.0
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS 36 59 11 < 2.0
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS 180 270 24 16
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS 230 320 38 29
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS 470 670 76 45

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 19-43368

Project / Site name: Chados S4

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

1233149 WS401 ES1 0.40 Brown clay and sand with brick and clinker
1233150 BH402 ES1 0.60 Brown sand with gravel and brick.
1233151 WS402 ES1 0.40 Brown sand with brick and rubble.
1233152 BH402A ES1 0.80 Brown sand with clinker and gravel

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation. 
The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 19-43368

Project / Site name: Chados S4

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Asbestos identification in soil Asbestos Identification with the use of polarised 
light microscopy in conjunction with disperion 
staining techniques.

In house method based on HSG 248 A001-PL D ISO 17025

Boron, water soluble, in soil Determination of water soluble boron in soil by hot 
water extract followed by ICP-OES.

In-house method based on Second Site 
Properties version 3

L038-PL D MCERTS

BTEX and MTBE in soil   
(Monoaromatics)

Determination of BTEX in soil by headspace GC-MS. In-house method based on USEPA8260 L073B-PL W MCERTS

Hexavalent chromium in soil (Lower 
Level)

Determination of hexavalent chromium in soil by 
extraction in water then by acidification, addition of 
1,5 diphenylcarbazide followed by colorimetry.

In-house method L080-PL W MCERTS

Metals in soil by ICP-OES Determination of metals in soil by aqua-regia 
digestion followed by ICP-OES.

In-house method based on MEWAM 2006  
Methods for the Determination of Metals in 
Soil.

L038-PL D MCERTS

Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests

L019-UK/PL W NONE

Monohydric phenols in soil Determination of phenols in soil by extraction with 
sodium hydroxide followed by distillation followed 
by colorimetry.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton (skalar)

L080-PL W MCERTS

Organic matter (Automated) in soil Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration 
with iron (II) sulphate.

BS1377 Part 3, 1990, Chemical and 
Electrochemical Tests""

L009-PL D MCERTS

pH in soil (automated) Determination of pH in soil by addition of water 
followed by automated electrometric measurement.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests

L099-PL D MCERTS

Speciated EPA-16 PAHs in soil Determination of PAH compounds in soil by 
extraction in dichloromethane and hexane followed 
by GC-MS with the use of surrogate and internal 
standards.

In-house method based on USEPA 8270 L064-PL D MCERTS

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

Sulphate, water soluble, in soil (16hr 
extraction)

Determination of water soluble sulphate by ICP-
OES. Results reported directly (leachate equivalent) 
and corrected for extraction ratio (soil equivalent).

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests, 
2:1 water:soil extraction, analysis by ICP-
OES.

L038-PL D MCERTS

Total cyanide in soil Determination of total cyanide by distillation 
followed by colorimetry.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton  (Skalar)

L080-PL W MCERTS

TPHCWG (Soil) Determination of hexane extractable hydrocarbons 
in soil by GC-MS/GC-FID.

In-house method with silica gel split/clean 
up.

L088/76-PL W MCERTS

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Matthew Holroyd

t: 01923 225404
f: 01923 237404

e: matthew.holroyd@curtins.com                                                e:

Project / Site name: Samples received on: 31/05/2019

Your job number: B065374 Samples instructed on: 31/05/2019

Your order number: EBMA1881 Analysis completed by: 11/06/2019

Report Issue Number: 1 Report issued on: 11/06/2019

Samples Analysed:

Signed:

Senior Quality Specialist
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

reception@i2analytical.com

Zina Abdul Razzak

Curtins
17-19 Whitworth Street West
Manchester
M1 5WG

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green                               
Business Park,
Watford, 
Herts, 
WD18 8YS

Analytical Report Number : 19-43785

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of 
measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of 
measurement uncertainty can be provided on request.

4 soil samples

Chandos 54

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-43785-1 Chandos 54 B065374
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Analytical Report Number: 19-43785

Project / Site name: Chandos 54

Your Order No: EBMA1881

Lab Sample Number 1235480 1235481 1235482 1235483
Sample Reference BH403 WS403 WS404 WS403
Sample Number ES1 ES1 ES1 ES2
Depth (m) 1.10 0.80 1.10 5.00-5.45

Date Sampled 29/05/2019 29/05/2019 29/05/2019 29/05/2019
Time Taken None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1 < 0.1
Moisture Content % N/A NONE 15 20 13 10
Total mass of sample received kg 0.001 NONE 1.0 1.1 0.75 0.48

Asbestos in Soil Type N/A ISO 17025 Not-detected Not-detected Not-detected Not-detected

General Inorganics

pH - Automated pH Units N/A MCERTS 8.0 8.0 8.2 8.4
Total Cyanide mg/kg 1 MCERTS < 1 < 1 < 1 < 1
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) g/l 0.00125 MCERTS 0.20 2.1 0.11 0.14
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) mg/l 1.25 MCERTS 197 2060 109 139
Organic Matter % 0.1 MCERTS 4.4 4.2 1.5 1.6

Total Phenols

Total Phenols (monohydric) mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS < 0.05 0.30 0.21 < 0.05
Acenaphthylene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05
Acenaphthene mg/kg 0.05 MCERTS < 0.05 0.20 0.26 < 0.05
Fluorene mg/kg 0.05 MCERTS < 0.05 0.18 0.19 < 0.05
Phenanthrene mg/kg 0.05 MCERTS 1.0 2.3 1.4 < 0.05
Anthracene mg/kg 0.05 MCERTS 0.38 0.74 0.34 < 0.05
Fluoranthene mg/kg 0.05 MCERTS 1.4 4.7 1.1 < 0.05
Pyrene mg/kg 0.05 MCERTS 1.2 4.6 1.0 < 0.05
Benzo(a)anthracene mg/kg 0.05 MCERTS 0.78 2.6 0.49 < 0.05
Chrysene mg/kg 0.05 MCERTS 0.53 2.9 0.52 < 0.05
Benzo(b)fluoranthene mg/kg 0.05 MCERTS 0.66 2.8 0.40 < 0.05
Benzo(k)fluoranthene mg/kg 0.05 MCERTS 0.47 1.6 0.23 < 0.05
Benzo(a)pyrene mg/kg 0.05 MCERTS 0.68 2.6 0.34 < 0.05
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS 0.40 2.0 0.23 < 0.05
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS < 0.05 0.56 < 0.05 < 0.05
Benzo(ghi)perylene mg/kg 0.05 MCERTS 0.72 2.6 0.31 < 0.05

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS 8.24 30.7 7.04 < 0.80

Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS 20 33 9.1 5.3
Boron (water soluble) mg/kg 0.2 MCERTS 2.0 3.7 0.7 0.7
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS 0.4 0.9 < 0.2 < 0.2
Chromium (hexavalent) mg/kg 1.2 MCERTS < 1.2 < 1.2 < 1.2 < 1.2
Chromium (aqua regia extractable) mg/kg 1 MCERTS 20 25 33 25
Copper (aqua regia extractable) mg/kg 1 MCERTS 64 93 30 27
Lead (aqua regia extractable) mg/kg 1 MCERTS 79 290 10 16
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS 0.4 1.0 < 0.3 < 0.3
Nickel (aqua regia extractable) mg/kg 1 MCERTS 35 17 33 28
Selenium (aqua regia extractable) mg/kg 1 MCERTS < 1.0 2.8 < 1.0 < 1.0
Zinc (aqua regia extractable) mg/kg 1 MCERTS 82 210 54 45

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 19-43785

Project / Site name: Chandos 54

Your Order No: EBMA1881

Lab Sample Number 1235480 1235481 1235482 1235483
Sample Reference BH403 WS403 WS404 WS403
Sample Number ES1 ES1 ES1 ES2
Depth (m) 1.10 0.80 1.10 5.00-5.45

Date Sampled 29/05/2019 29/05/2019 29/05/2019 29/05/2019
Time Taken None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)

U
n

its

L
im

it o
f 

d
e

te
c
tio

n

A
c
c
re

d
ita

tio
n

 

S
ta

tu
s

Monoaromatics & Oxygenates

Benzene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0
Toluene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0
Ethylbenzene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0
p & m-xylene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0
o-xylene µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0
MTBE (Methyl Tertiary Butyl Ether) µg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0

Petroleum Hydrocarbons

TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 2.3
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS < 2.0 < 2.0 < 2.0 19
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS < 8.0 < 8.0 < 8.0 13
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS 35 39 < 8.0 14
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS 38 45 < 10 47

TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS < 2.0 < 2.0 < 2.0 < 2.0
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS < 10 25 < 10 < 10
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS < 10 85 < 10 < 10
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS < 10 110 < 10 < 10

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 19-43785

Project / Site name: Chandos 54

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

1235480 BH403 ES1 1.10 Grey clay and sand with gravel and vegetation.
1235481 WS403 ES1 0.80 Grey clay and sand with gravel and vegetation.
1235482 WS404 ES1 1.10 Brown clay.
1235483 WS403 ES2 5.00-5.45 Brown clay.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation. 
The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 19-43785

Project / Site name: Chandos 54

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Asbestos identification in soil Asbestos Identification with the use of polarised 
light microscopy in conjunction with disperion 
staining techniques.

In house method based on HSG 248 A001-PL D ISO 17025

Boron, water soluble, in soil Determination of water soluble boron in soil by hot 
water extract followed by ICP-OES.

In-house method based on Second Site 
Properties version 3

L038-PL D MCERTS

BTEX and MTBE in soil   
(Monoaromatics)

Determination of BTEX in soil by headspace GC-MS. In-house method based on USEPA8260 L073B-PL W MCERTS

Hexavalent chromium in soil (Lower 
Level)

Determination of hexavalent chromium in soil by 
extraction in water then by acidification, addition of 
1,5 diphenylcarbazide followed by colorimetry.

In-house method L080-PL W MCERTS

Metals in soil by ICP-OES Determination of metals in soil by aqua-regia 
digestion followed by ICP-OES.

In-house method based on MEWAM 2006  
Methods for the Determination of Metals in 
Soil.

L038-PL D MCERTS

Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests

L019-UK/PL W NONE

Monohydric phenols in soil Determination of phenols in soil by extraction with 
sodium hydroxide followed by distillation followed 
by colorimetry.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton (skalar)

L080-PL W MCERTS

Organic matter (Automated) in soil Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration 
with iron (II) sulphate.

BS1377 Part 3, 1990, Chemical and 
Electrochemical Tests""

L009-PL D MCERTS

pH in soil (automated) Determination of pH in soil by addition of water 
followed by automated electrometric measurement.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests

L099-PL D MCERTS

Speciated EPA-16 PAHs in soil Determination of PAH compounds in soil by 
extraction in dichloromethane and hexane followed 
by GC-MS with the use of surrogate and internal 
standards.

In-house method based on USEPA 8270 L064-PL D MCERTS

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

Sulphate, water soluble, in soil (16hr 
extraction)

Determination of water soluble sulphate by ICP-
OES. Results reported directly (leachate equivalent) 
and corrected for extraction ratio (soil equivalent).

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests, 
2:1 water:soil extraction, analysis by ICP-
OES.

L038-PL D MCERTS

Total cyanide in soil Determination of total cyanide by distillation 
followed by colorimetry.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton  (Skalar)

L080-PL W MCERTS

TPHCWG (Soil) Determination of hexane extractable hydrocarbons 
in soil by GC-MS/GC-FID.

In-house method with silica gel split/clean 
up.

L088/76-PL W MCERTS

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-43785-1 Chandos 54 B065374
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Units 7 & 8 Sandpits Business Park  
Mottram Road, Hyde, Cheshire, SK14 3AR  

FINAL ANALYTICAL TEST REPORT 

 Envirolab Job Number: 19/06134  
 Issue Number: 1 Date: 02 July, 2019 
 
 
 Client: Curtins Consulting 
  Merchant Exchange 
  17-19 Whitworth Street  
  Manchester 
  UK 
  M1 5WG  
 
 Project Manager: Niall Farnworth/Philippa Neesham  
 Project Name: Chandos Hall  
 Project Ref: 69374  
 Order No: EBMA1938  
 Date Samples Received: 27/06/19  
 Date Instructions Received: 28/06/19  
 Date Analysis Completed: 02/07/19  
 
 
 Prepared by:  Approved by:  
 

   
 Sophie France Holly Neary-King 
 Admin Assistant Client Manager 
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 Envirolab Job Number: 19/06134 Client Project Name: Chandos Hall 

   Client Project Ref: 69374 

Lab Sample ID 19/06134/1 19/06134/2 19/06134/3     
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Client Sample No        

Client Sample ID BH401 BH402B BH403     

Depth to Top 7.35 12.45 12.48     

Depth To Bottom        

Date Sampled 26-Jun-19 26-Jun-19 26-Jun-19     

Sample Type Water - EW Water - EW Water - EW     

Sample Matrix Code N/A N/A N/A     

pH (w)A
# 8.29 8.24 8.16     pH 0.01 A-T-031w 

Hardness TotalA
# 475 155 354     mg/l Ca 

CO3 
2 A-T-049w 

Sulphate (w)A
# 412 74 57     mg/l 1 A-T-026w 

Cyanide (total) (w)A
# <0.005 <0.005 <0.005     mg/l 0.005 A-T-042wTCN 

Phenols - Total by HPLC (w)A <0.01 <0.01 <0.01     mg/l 0.01 A-T-050w 

Sulphide (w)A <0.1 <0.1 <0.1     mg/l 0.1 A-T-S2-w 

DOC (w)A
# 4.6 4.2 2.5     mg/l 0.2 A-T-032w 

Arsenic (dissolved)A
# <1 <1 <1     µg/l 1 A-T-025w 

Boron (dissolved)A
# 232 53 115     µg/l 10 A-T-025w 

Cadmium (dissolved)A
# <0.2 <0.2 <0.2     µg/l 0.2 A-T-025w 

Calcium (dissolved)A
# 134 36 79     mg/l 1 A-T-049w 

Copper (dissolved)A
# 7 5 3     µg/l 1 A-T-025w 

Chromium (dissolved)A
# 2 <1 5     µg/l 1 A-T-025w 

Lead (dissolved)A
# <1 <1 <1     µg/l 1 A-T-025w 

Mercury (dissolved)A
# <0.1 <0.1 <0.1     µg/l 0.1 A-T-025w 

Nickel (dissolved)A
# 2 3 <1     µg/l 1 A-T-025w 

Selenium (dissolved)A
# 3 <1 5     µg/l 1 A-T-025w 

Zinc (dissolved)A
# 6 9 7     µg/l 1 A-T-025w 
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 Envirolab Job Number: 19/06134 Client Project Name: Chandos Hall 

   Client Project Ref: 69374 

Lab Sample ID 19/06134/1 19/06134/2 19/06134/3     
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Client Sample No        

Client Sample ID BH401 BH402B BH403     

Depth to Top 7.35 12.45 12.48     

Depth To Bottom        

Date Sampled 26-Jun-19 26-Jun-19 26-Jun-19     

Sample Type Water - EW Water - EW Water - EW     

Sample Matrix Code N/A N/A N/A     

PAH 16MS (w)           

Acenaphthene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Acenaphthylene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Anthracene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Benzo(a)anthracene (w)A
# 0.04 0.02 0.02     µg/l 0.01 A-T-019w 

Benzo(a)pyrene (w)A
# 0.03 0.01 0.02     µg/l 0.01 A-T-019w 

Benzo(b)fluoranthene (w)A
# 0.06 0.02 0.02     µg/l 0.01 A-T-019w 

Benzo(ghi)perylene (w)A
# 0.03 0.01 0.01     µg/l 0.01 A-T-019w 

Benzo(k)fluoranthene (w)A
# 0.02 <0.01 <0.01     µg/l 0.01 A-T-019w 

Chrysene (w)A
# 0.06 0.02 0.02     µg/l 0.01 A-T-019w 

Dibenzo(ah)anthracene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Fluoranthene (w)A
# 0.09 0.06 0.04     µg/l 0.01 A-T-019w 

Fluorene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Indeno(123-cd)pyrene (w)A
# 0.03 0.01 0.01     µg/l 0.01 A-T-019w 

Naphthalene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Phenanthrene (w)A
# 0.04 0.03 0.02     µg/l 0.01 A-T-019w 

Pyrene (w)A
# 0.10 0.06 0.03     µg/l 0.01 A-T-019w 

Total PAH 16MS (w)A
# 0.50 0.24 0.19     µg/l 0.01 A-T-019w 
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 Envirolab Job Number: 19/06134 Client Project Name: Chandos Hall 

   Client Project Ref: 69374 

Lab Sample ID 19/06134/1 19/06134/2 19/06134/3     

 U
n

it
s

 

 L
im

it
 o

f 
D

e
te

c
ti

o
n

 

 M
e

th
o

d
 r

e
f 

Client Sample No        

Client Sample ID BH401 BH402B BH403     

Depth to Top 7.35 12.45 12.48     

Depth To Bottom        

Date Sampled 26-Jun-19 26-Jun-19 26-Jun-19     

Sample Type Water - EW Water - EW Water - EW     

Sample Matrix Code N/A N/A N/A     

TPH CWG (w)           

Ali >C5-C6 (w)A
# 1 1 2     µg/l 1 A-T-022w 

Ali >C6-C8 (w)A
# <1 <1 <1     µg/l 1 A-T-022w 

Ali >C8-C10 (w)A
# <5 <5 <5     µg/l 5 A-T-055w 

Ali >C10-C12 (w)A
# <5 <5 <5     µg/l 5 A-T-055w 

Ali >C12-C16 (w)A
# <5 <5 <5     µg/l 5 A-T-055w 

Ali >C16-C21 (w)A
# <5 <5 <5     µg/l 5 A-T-055w 

Ali >C21-C35 (w)A
# <5 22 <5     µg/l 5 A-T-055w 

Total Aliphatics (w)A
# <5 22 <5     µg/l 5 A-T-055w 

Aro >C5-C7 (w)A
# <1 <1 <1     µg/l 1 A-T-022w 

Aro >C7-C8 (w)A
# <1 <1 <1     µg/l 1 A-T-022w 

Aro >C8-C10 (w)A <5 16 <5     µg/l 5 A-T-055w 

Aro >C10-C12 (w)A
# <5 <5 <5     µg/l 5 A-T-055w 

Aro >C12-C16 (w)A
# <5 9 <5     µg/l 5 A-T-055w 

Aro >C16-C21 (w)A
# <5 13 <5     µg/l 5 A-T-055w 

Aro >C21-C35 (w)A
# <10 16 <10     µg/l 10 A-T-055w 

Total Aromatics (w)A <10 54 <10     µg/l 10 A-T-055w 

TPH (Ali & Aro >C5-C35) (w)A <10 76 <10     µg/l 10 A-T-055w 

BTEX - Benzene (w)A
# <1 <1 <1     µg/l 1 A-T-022w 

BTEX - Toluene (w)A
# <1 <1 <1     µg/l 1 A-T-022w 

BTEX - Ethyl Benzene (w)A
# <1 <1 <1     µg/l 1 A-T-022w 

BTEX - m & p Xylene (w)A
# <1 <1 <1     µg/l 1 A-T-022w 

BTEX - o Xylene (w)A
# <1 <1 <1     µg/l 1 A-T-022w 

MTBE (w)A
# <1 <1 <1     µg/l 1 A-T-022w 
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REPORT NOTES 

 
 

General 
  This report shall not be reproduced, except in full, without written approval from Envirolab. 
  The results reported herein relate only to the material supplied to the laboratory. 
  The residue of any samples contained within this report, and any received with the same delivery, will be disposed of six weeks after 
   initial scheduling. For samples tested for Asbestos we will retain a portion of the dried sample for a minimum of six months after the 
   initial Asbestos testing is completed. 
  Analytical results reflect the quality of the sample at the time of analysis only.  

Opinions and interpretations expressed are outside the scope of our accreditation. 
If results are in italic font they are associated with an AQC failure, these are not accredited and are unreliable. 
A deviating samples report is appended and will indicate if samples or tests have been found to be deviating. Any test results affected 
may not be an accurate record of the concentration at the time of sampling and, as a result, may be invalid. 
 
Soil chemical analysis: 
All results are reported as dry weight (<40°C). 
For samples with Matrix Codes 1 - 6 natural stones, brick and concrete fragments >10mm and any extraneous material (visible glass, 
metal or twigs) are removed and excluded from the sample prior to analysis and reported results corrected to a whole sample basis. This 
is reported as '% stones >10mm'.  
For samples with Matrix Code 7 the whole sample is dried and crushed prior to analysis and this supersedes any “A” subscripts 
All analysis is performed on the sample as received for soil samples which are positive for asbestos or the client has informed asbestos 
may be present and/or if they are from outside the European Union and this supersedes any "D" subscripts. 
 
TPH analysis of water by method A-T-007: 
Free and visible oils are excluded from the sample used for analysis so that the reported result represents the dissolved  
phase only. 
 
Electrical Conductivity of water by Method A-T-037: 
Results greater than 12900µS/cm @ 25°C / 11550µS/cm @ 20°C fall outside the calibration range and as such are unaccredited. 
 
Asbestos: 
Asbestos in soil analysis is performed on a dried aliquot of the submitted sample and cannot guarantee to identify asbestos if only present 
in small numbers as discrete fibres/fragments in the original sample.  
Stones etc. are not removed from the sample prior to analysis. 
Quantification of asbestos is a 3 stage process including visual identification, hand picking and weighing and fibre counting by 
sedimentation/phase contrast optical microscopy if required. If asbestos is identified as being present but is not in a form that is suitable 
for analysis by hand picking and weighing (normally if the asbestos is present as free fibres) quantification by sedimentation is performed. 
Where ACMs are found a percentage asbestos is assigned to each with reference to 'HSG264, Asbestos: The survey guide' and the 
calculated asbestos content is expressed as a percentage of the dried soil sample aliquot used. 
 
Predominant Matrix Codes:  
1 = SAND, 2 = LOAM, 3 = CLAY, 4 = LOAM/SAND, 5 = SAND/CLAY, 6 = CLAY/LOAM, 7 = OTHER, 8 = Asbestos bulk ID sample. 
Samples with Matrix Code 7 & 8 are not predominantly a SAND/LOAM/CLAY mix and are not covered by our BSEN 17025 or MCERTS 
accreditations, with the exception of bulk asbestos which are BSEN 17025 accredited. 
Secondary Matrix Codes: 
A = contains stones, B = contains construction rubble, C = contains visible hydrocarbons, D = contains glass/metal,  
E = contains roots/twigs. 
 
Key: 
IS indicates Insufficient Sample for analysis.  
US indicates Unsuitable Sample for analysis. 
NDP indicates No Determination Possible.  
NAD indicates No Asbestos Detected. 
N/A indicates Not Applicable. 
Superscript # indicates method accredited to ISO 17025.  
Superscript "M" indicates method accredited to MCERTS. 
Subscript "A" indicates analysis performed on the sample as received. 
Subscript "D" indicates analysis performed on the dried sample, crushed to pass a 2mm sieve 
 
 
Please contact us if you need any further information. 
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Envirolab Deviating Samples Report 
Units 7&8 Sandpits Business Park, Mottram Road, Hyde, SK14 3AR 

 Tel. 0161 368 4921  email. ask@envlab.co.uk 
 

Client:  Curtins Consulting, Merchant Exchange, 17-19 Whitworth Street , Manchester, 

UK, M1 5WG  

Project No:  

Date Received: 

19/06134  

28/06/2019 (am)  

Project: Chandos Hall  Cool Box Temperatures (°C): 22.0 

Clients Project No: 69374 

 
 

 

 

NO DEVIATIONS IDENTIFIED 
If, at any point before reaching the laboratory, the temperature of the samples has breached those set in published standards, e.g. BS-EN 5667-3, 
ISO 18400-102:2017, then the concentration of any affected analytes may differ from that at the time of sampling. 



 

065374-CUR-00-XX-RP-GE-80002-P03 Echo Street 

Phase 2 Site Investigation 

 

Rev P03 |Copyright ©2023 Curtins Consulting Ltd   

 

Appendix D Geotechnical Laboratory Testing Results 

• Geotechnical Analysis Results (Stage 1): 

− Professional Soils Laboratory, test report PSL17/3663 

− Derwentside Environmental Testing Services, certificate no. 17-06805 

− i2 Analytical, test report 17-57432 

• Geotechnical Analysis Results (Stage 3): 

− i2 Analytical, test report & certificate 18-73908 

− Professional Soils Laboratory, test report PSL18/0467 

• Geotechnical Analysis Results (Stage 4): 

− i2 Analytical, test report & certificate: 

▪ No. 19-43458 

▪ No. 19-43459 

▪ No. 19.43949 

▪ No. 19-43964 

− Professional Soils Laboratory, test report & certificate No. PSL19/3693 

  



5 – 7 Hexthorpe Road, Hexthorpe, 

Doncaster DN4 0AR 

tel: +44 (0)844 815 6641 

fax: +44 (0)844 815 6642 

e-mail: rgunson@prosoils.co.uk                

            awatkins@prosoils.co.uk                                       

 

           

 

A copy of the Laboratory Schedule of accredited tests as issued by UKAS is attached to this report. This certificate is 

issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results 

reported herein relate only to the material supplied to the laboratory. This certificate shall not be reproduced other than in 

full, without the prior written approval of the laboratory. 

 

Checked and Approved Signatories:  

                                                                  

                                                        

            R Gunson                                  A Watkins                                     R Berriman 

            (Director)                                   (Director)                                (Quality Manager) 

                                      

                                                               
                                                           

     L Knight                                           C Marshall                        A Fry                   

                       (Senior Technician)    (Laboratory Manager)                    (Senior Technician) 
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REPORT  

 

4043  

 

 

 

 

 

Contract Number: PSL17/3663 
 

Report Date:   21 August 2017 

 

Client’s Reference:     

 

Client Name:  Curtins Consulting 

Rose Wharf 

East Street 

Leeds 

LS9 8EE 

 

 

For the attention of: Niall Farnworth 

   

Contract Title:  Chandos Hall, Manchester   

 

Date Received: 28/7/2017  

Date Commenced:  28/7/2017  

Date Completed:  21/8/2017  

 

Notes:  Opinions and Interpretations are outside the UKAS Accreditation 

* Denotes test not included in laboratory scope of accreditation 



PSL001       Issue 2 Nov 15 Page          of          .

   

Hole Sample Sample Top Base

Number Number Type Depth Depth 

m m

BH1 D1 D 1.00 Brown slightly gravelly sandy CLAY.

BH1 B 5.00 5.50 Reddish brown very silty SAND.

BH1 C&B 6.00 6.45 Brown very sandy slightly silty GRAVEL with cobbles.

BH02 D1 D 1.00 Brown slightly gravelly sandy CLAY.

Contract No:

PSL17/3663

Client Ref:

4043

Chandos Hall, Manchester

SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Description of Sample
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(BS1377 : PART 2 : 1990)

   Moisture Linear Particle Liquid Plastic Plasticity Passing

Hole Sample Sample Top Base Content Shrinkage Density Limit Limit Index .425mm Remarks

Number Number Type Depth Depth % % Mg/m
3

% % % %

m m Clause 3.2 Clause 6.5 Clause 8.2 Clause 4.3/4 Clause 5.3 Clause 5.4

BH1 D1 D 1.00 16 41 18 23 92

BH02 D1 D 1.00 16 43 19 24 92

SYMBOLS :    NP : Non Plastic * : Liquid Limit and Plastic Limit Wet Sieved.

4043

Client Ref:
Chandos Hall, Manchester

Contract No:

SUMMARY OF SOIL CLASSIFICATION TESTS

Intermediate plasticity CI.

Intermediate plasticity CI.

PSL17/3663
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(BS5930 :2015)

 

4043

Chandos Hall, Manchester

Contract No:

PSL17/3663

Client Ref:

PLASTICITY CHART FOR CASAGRANDE CLASSIFICATION.
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Hole Number: Top Depth (m):

Sample Number: Base Depth(m):

Sample Type:

BS Test Percentage 1 1 Soil Total

Sieve (mm) Passing 1 1 Fraction Percentage

125 100 1 1

75 100 1 1 Cobbles 0

63 100 1 1 Gravel 0

37.5 100 1 1 Sand 88

20 100 1 1 Silt/Clay 12

10 100 1 1

6.3 100

3.35 100

2 100

1.18 100

0.6 99

0.3 80

0.212 39 Remarks:

0.15 20 See Summary of Soil Descriptions

0.063 12

4043

PARTICLE SIZE DISTRIBUTION TEST
BS1377 : Part 2 : 1990

Wet Sieve, Clause 9.2

5.00

5.50

Contract No:

BH1

B

PSL17/3663

Client Ref:
Chandos Hall, Manchester
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Hole Number: Top Depth (m):

Sample Number: Base Depth(m):

Sample Type:

BS Test Percentage 1 1 Soil Total

Sieve (mm) Passing 1 1 Fraction Percentage

125 100 1 1

75 100 1 1 Cobbles 5

63 95 1 1 Gravel 58

37.5 86 1 1 Sand 34

20 68 1 1 Silt/Clay 3

10 52 1 1

6.3 48

3.35 42

2 37

1.18 32

0.6 28

0.3 16

0.212 9 Remarks:

0.15 6 See Summary of Soil Descriptions

0.063 3

4043

PARTICLE SIZE DISTRIBUTION TEST
BS1377 : Part 2 : 1990

Wet Sieve, Clause 9.2

6.00

6.45

Contract No:

BH1

C&B

PSL17/3663

Client Ref:
Chandos Hall, Manchester
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Certificate Number
03-Aug-17

Client 

Our Reference 

Client Reference 

Order No 

Contract Title 

Description 

Date Received 

Date Started 

Date Completed 

Test Procedures

Notes

Approved By 

Adam Fenwick

Opinions and interpretations are outside the laboratory's scope of ISO 10725

accreditation. This certificate is issued in accordance with the accreditation

requirements of the United Kingdom Accreditation Service. The results reported herein

relate only to the material supplied to the laboratory. This certificate shall not be

reproduced except in full, without the prior written approval of the laboratory.

Contracts Manager

Chandos Hall, Manchester

4 Soil samples.

Tuesday, August 1, 2017

Tuesday, August 1, 2017

Thursday, August 3, 2017

Identified by prefix DETSn (details on request).

Certificate of Analysis

17-06805

Professional Soils Laboratory Ltd

5/7 Hexthorpe Road

Hexthorpe

DN4 0AR

17-06805

PSL17/3663

(not supplied)

Derwentside Environmental Testing Services Limited

Unit 2, Park Road Industrial Estate South, Consett, Co Durham, DH8 5PY

Tel: 01207 582333  • email: info@dets.co.uk • www.dets.co.uk Page 1 of 3              .    



Summary of Chemical Analysis

Soil Samples
Our Ref 17-06805

Client Ref PSL17/3663

Contract Title Chandos Hall, Manchester

Lab No 1211958 1211959 1211960 1211961

Sample ID BH1 BH1 BH1 BH02

Depth 1.20-1.65 5.00-5.50 9.00-9.45 4.50-4.95

Other ID

Sample Type SPT B SPT SPT

Sampling Date n/s n/s n/s n/s

Sampling Time n/s n/s n/s n/s

Test Method LOD Units

DETSC 2008# 8.6 8.4 8.6 8.6

DETSC 2076# 10 mg/l 23 61 24 14

pH

Sulphate Aqueous Extract as SO4

Inorganics

Page 2 of 3Key: # -MCERTS (accreditation only applies if report carries the MCERTS logo). n/s -not supplied.



Information in Support of the Analytical Results
Our Ref 17-06805

Client Ref PSL17/3663

Contract Chandos Hall, Manchester

Containers Received & Deviating Samples

Lab No Sample ID

Date 

Sampled Containers Received Holding time exceeded for tests

Inappropriate 

container for 

tests

1211958 BH1 1.20-1.65 SOIL PT 500ml Sample date not supplied, Anions 2:1 (365 days), pH 

+ Conductivity (7 days)

1211959 BH1 5.00-5.50 SOIL PT 500ml Sample date not supplied, Anions 2:1 (365 days), pH 

+ Conductivity (7 days)

1211960 BH1 9.00-9.45 SOIL PT 500ml Sample date not supplied, Anions 2:1 (365 days), pH 

+ Conductivity (7 days)

1211961 BH02 4.50-4.95 SOIL PT 500ml Sample date not supplied, Anions 2:1 (365 days), pH 

+ Conductivity (7 days)

Soil Analysis Notes

Inorganic soil analysis was carried out on a dried sample, crushed to pass a 425µm sieve, in accordance with BS1377.

Organic soil analysis was carried out on an 'as received' sample. Organics results are corrected for moisture and expressed on a dry weight basis.

The Loss on Drying, used to express organics analysis on an air dried basis, is carried out at a temperature of 28°C +/-2°C.

Disposal

From the issue date of this test certificate, samples will be held for the following times prior to disposal :-

Soils - 1 month, Liquids - 2 weeks, Asbestos (test portion) - 6 months

Key: P-Plastic T-Tub 

DETS cannot be held responsible for the integrity of samples received whereby the laboratory did not undertake the sampling. In this instance samples received may 

be deviating. Deviating Sample criteria are based on British and International standards and laboratory trials in conjunction with the UKAS note 'Guidance on 

Deviating Samples'. All samples received are listed above. However, those samples that have additional comments in relation to hold time, inappropriate containers 

etc are deviating due to the reasons stated. This means that the analysis is accredited where applicable, but results may be compromised due to sample deviations. If 

no sampled date (soils) or date+time (waters) has been supplied then samples are deviating. However, if you are able to supply a sampled date (and time for waters) 

this will prevent samples being reported as deviating where specific hold times are not exceeded and where the container supplied is suitable.

Page 3 of 3



Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test results

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description: Specimen Depth [m]:

Specimen Reference: Date and method of sampling:

Storage history and environmen Not Given

Failure sketch

Remarks:

Approved: Signed:
piotrowskid

Date Reported:

for and on behalf of i2 Analytical Ltd

PL Laboratory Manager 

Geotechnical Section

Geotechnical Commercial 

Manager

29/08/2017

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."        

Degree of saturation % N/A

beastallm

Dariusz Piotrowski

Water content % 11.6

Mark Beastall

Bulk density Mg/m3 2.11

Dry density Mg/m3 1.89

Mode of failure Cleavage

Loading axis relative to anisotropy

Machine type Autocon

U.C.S. MPa 7.7

Test duration min 1

Stress rate kN/s 1

Specimen length mm 164.7

Specimen diameter mm 71.0

Orangish brown SANDSTONE Not Given

Not Given Not Given

799583 10.70

BH1 Not Given

Not Given U

Chandos Hall Not Given

Not Given

 Tralee Close

 Kirkleatham Business Park

  Redcar, Cleveland

TS10 5SG

17-57432

Not Given

15/08/2017

Beverley Grace                24/08/2017

TEST CERTIFICATE i2 Analytical Ltd 

7 Woodshots Meadow 

Croxley Green Business Park 

Watford Herts WD18 8YS 
Unconfined Compressive Strength Test

I.S.R.M. Suggested Methods 1981 for Determination of Uniaxial Compressive Strength Part 1

Geocore Site Investigations RT-17-60015
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Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test results

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description: Specimen Depth [m]:

Specimen Reference: Date and method of sampling:

Storage history and environmen Not Given

Failure sketch

Remarks:

Approved: Signed:
piotrowskid

Date Reported:

for and on behalf of i2 Analytical Ltd

PL Laboratory Manager 

Geotechnical Section

Geotechnical Commercial 

Manager

29/08/2017

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."        

Degree of saturation % N/A

Sample is too short

beastallm

Dariusz Piotrowski

Water content % 11.7

Mark Beastall

Bulk density Mg/m3 2.08

Dry density Mg/m3 1.86

Mode of failure Cleavage

Loading axis relative to anisotropy

Machine type Autocon

U.C.S. MPa 6.8

Test duration min 1

Stress rate kN/s 1

Specimen length mm 134.9

Specimen diameter mm 71.5

Orangish brown SANDSTONE Not Given

Not Given Not Given

799584 15.00

BH1 Not Given

Not Given U

Chandos Hall Not Given

Not Given

 Tralee Close

 Kirkleatham Business Park

  Redcar, Cleveland

TS10 5SG

17-57432

Not Given

15/08/2017

Beverley Grace                24/08/2017

TEST CERTIFICATE i2 Analytical Ltd 

7 Woodshots Meadow 

Croxley Green Business Park 

Watford Herts WD18 8YS 
Unconfined Compressive Strength Test

I.S.R.M. Suggested Methods 1981 for Determination of Uniaxial Compressive Strength Part 1

Geocore Site Investigations RT-17-60015

Page 1 of 1 GF 181.2



Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test results

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description: Specimen Depth [m]:

Specimen Reference: Date and method of sampling:

Storage history and environmen Not Given

Failure sketch

Remarks:

Approved: Signed:
piotrowskid

Date Reported:

for and on behalf of i2 Analytical Ltd

PL Laboratory Manager 

Geotechnical Section

Geotechnical Commercial 

Manager

29/08/2017

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."        

Degree of saturation % N/A

beastallm

Dariusz Piotrowski

Water content % 10.2

Mark Beastall

Bulk density Mg/m3 2.15

Dry density Mg/m3 1.95

Mode of failure Cleavage

Loading axis relative to anisotropy

Machine type Autocon

U.C.S. MPa 11.3

Test duration min 1

Stress rate kN/s 1

Specimen length mm 183.0

Specimen diameter mm 70.9

Orangish brown SANDSTONE Not Given

Not Given Not Given

799585 18.20

BH1 Not Given

Not Given U

Chandos Hall Not Given

Not Given

 Tralee Close

 Kirkleatham Business Park

  Redcar, Cleveland

TS10 5SG

17-57432

Not Given

15/08/2017

Beverley Grace                24/08/2017

TEST CERTIFICATE i2 Analytical Ltd 

7 Woodshots Meadow 

Croxley Green Business Park 

Watford Herts WD18 8YS 
Unconfined Compressive Strength Test

I.S.R.M. Suggested Methods 1981 for Determination of Uniaxial Compressive Strength Part 1

Geocore Site Investigations RT-17-60015
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Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test results

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description: Specimen Depth [m]:

Specimen Reference: Date and method of sampling:

Storage history and environmen Not Given

Failure sketch

Remarks:

Approved: Signed:
piotrowskid

Date Reported:

for and on behalf of i2 Analytical Ltd

PL Laboratory Manager 

Geotechnical Section

Geotechnical Commercial 

Manager

29/08/2017

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."        

Degree of saturation % N/A

beastallm

Dariusz Piotrowski

Water content % 11.8

Mark Beastall

Bulk density Mg/m3 1.98

Dry density Mg/m3 1.77

Mode of failure Cleavage

Loading axis relative to anisotropy

Machine type Autocon

U.C.S. MPa 2.6

Test duration min 1

Stress rate kN/s 1

Specimen length mm 155.4

Specimen diameter mm 71.1

Orangish brown SANDSTONE Not Given

Not Given Not Given

799586 11.50

BH2 Not Given

Not Given U

Chandos Hall Not Given

Not Given

 Tralee Close

 Kirkleatham Business Park

  Redcar, Cleveland

TS10 5SG

17-57432

Not Given

15/08/2017

Beverley Grace                24/08/2017

TEST CERTIFICATE i2 Analytical Ltd 

7 Woodshots Meadow 

Croxley Green Business Park 

Watford Herts WD18 8YS 
Unconfined Compressive Strength Test

I.S.R.M. Suggested Methods 1981 for Determination of Uniaxial Compressive Strength Part 1

Geocore Site Investigations RT-17-60015

Page 1 of 1 GF 181.2



Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test results

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description: Specimen Depth [m]:

Specimen Reference: Date and method of sampling:

Storage history and environmen Not Given

Failure sketch

Remarks:

Approved: Signed:
piotrowskid

Date Reported:

for and on behalf of i2 Analytical Ltd

PL Laboratory Manager 

Geotechnical Section

Geotechnical Commercial 

Manager

29/08/2017

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."        

Degree of saturation % N/A

beastallm

Dariusz Piotrowski

Water content % 11.3

Mark Beastall

Bulk density Mg/m3 2.08

Dry density Mg/m3 1.87

Mode of failure Cleavage

Loading axis relative to anisotropy

Machine type Autocon

U.C.S. MPa 10.3

Test duration min 1

Stress rate kN/s 1

Specimen length mm 185.2

Specimen diameter mm 72.1

Orangish brown SANDSTONE Not Given

Not Given Not Given

799587 15.00

BH2 Not Given

Not Given U

Chandos Hall Not Given

Not Given

 Tralee Close

 Kirkleatham Business Park

  Redcar, Cleveland

TS10 5SG

17-57432

Not Given

15/08/2017

Beverley Grace                24/08/2017

TEST CERTIFICATE i2 Analytical Ltd 

7 Woodshots Meadow 

Croxley Green Business Park 

Watford Herts WD18 8YS 
Unconfined Compressive Strength Test

I.S.R.M. Suggested Methods 1981 for Determination of Uniaxial Compressive Strength Part 1

Geocore Site Investigations RT-17-60015
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Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test results

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description: Specimen Depth [m]:

Specimen Reference: Date and method of sampling:

Storage history and environmen Not Given

Failure sketch

Remarks:

Approved: Signed:
piotrowskid

Date Reported:

for and on behalf of i2 Analytical Ltd

PL Laboratory Manager 

Geotechnical Section

Geotechnical Commercial 

Manager

29/08/2017

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."        

Degree of saturation % N/A

Sample is too short

beastallm

Dariusz Piotrowski

Water content % 14.5

Mark Beastall

Bulk density Mg/m3 2.08

Dry density Mg/m3 1.82

Mode of failure Cleavage

Loading axis relative to anisotropy

Machine type Autocon

U.C.S. MPa 4.0

Test duration min 1

Stress rate kN/s 1

Specimen length mm 137.1

Specimen diameter mm 71.1

Orangish brown SANDSTONE Not Given

Not Given Not Given

799588 18.00

BH2 Not Given

Not Given U

Chandos Hall Not Given

Not Given

 Tralee Close

 Kirkleatham Business Park

  Redcar, Cleveland

TS10 5SG

17-57432

Not Given

15/08/2017

Beverley Grace                24/08/2017

TEST CERTIFICATE i2 Analytical Ltd 

7 Woodshots Meadow 

Croxley Green Business Park 

Watford Herts WD18 8YS 
Unconfined Compressive Strength Test

I.S.R.M. Suggested Methods 1981 for Determination of Uniaxial Compressive Strength Part 1

Geocore Site Investigations RT-17-60015

Page 1 of 1 GF 181.2



Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test results

Lne W Dps Dps' Is Is(50)

mm mm mm mm kN mm MPa MPa

799589 BH1 Not Given 11.00 Not Given B 1 Not Given Orangish brown SANDSTONE D U YES 40.2 71.8 71.0 69.0 0.1 70.4 0.02 0.03

799589 BH1 Not Given 11.00 Not Given B 2 Not Given Orangish brown SANDSTONE A U YES - 71.8 42.0 40.0 0.2 60.5 0.05 0.05

799590 BH1 Not Given 12.60 Not Given B 1 Not Given Orangish brown SANDSTONE D U YES 36.9 71.4 71.0 69.0 0.5 70.2 0.10 0.11

799590 BH1 Not Given 12.60 Not Given B 2 Not Given Orangish brown SANDSTONE A U YES - 71.4 39.0 37.0 0.4 58.0 0.12 0.13

799591 BH1 Not Given 13.90 Not Given B 1 Not Given Orangish brown SANDSTONE D U YES 39.6 72.0 70.0 69.0 0.1 70.5 0.01 0.01

799591 BH1 Not Given 13.90 Not Given B 2 Not Given Orangish brown SANDSTONE A U YES - 72.0 50.0 48.0 0.1 66.3 0.03 0.04

799592 BH1 Not Given 15.50 Not Given B 1 Not Given Orangish brown SANDSTONE D U YES 36.6 71.6 71.0 69.0 0.3 70.3 0.06 0.07

799592 BH1 Not Given 15.50 Not Given B 2 Not Given Orangish brown SANDSTONE A U YES - 71.6 52.0 50.0 0.4 67.5 0.09 0.11

799593 BH1 Not Given 17.00 Not Given B 1 Not Given Orangish brown SANDSTONE D U YES 39.1 70.3 70.0 68.0 0.1 69.1 0.02 0.02

799593 BH1 Not Given 17.00 Not Given B 2 Not Given Orangish brown SANDSTONE A U YES - 70.3 37.0 35.0 0.1 56.0 0.03 0.03

Detailed legend for test and dimensions, based on ISRM, is shown above.

Size factor, F =  (De/50)0.45  for all tests.

Comments:

Approved:
piotrowskid beastallm

Dariusz Piotrowski Mark Beastall

Date Reported:

for and on behalf of i2 Analytical Ltd

TEST CERTIFICATE i2 Analytical Ltd 

7 Woodshots Meadow 

Croxley Green Business Park 

Watford Herts WD18 8YS 
Point Load Strength Index Tests Summary of Results

Tested in Accordance with ISRM : 2007, pages 125-132

Geocore Site Investigations RT-17-60015

Chandos Hall Not Given
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  Redcar, Cleveland

TS10 5SG
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Not Given

15/08/2017

Beverley Grace                24/08/2017

Laboratory 

Reference

Hole

No.

Sample Specimen

Description

Reference
Depth 

Top [m]

Depth 

Base [m]
Type Reference Depth [m]

Not Given
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Dimensions
Force

P
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q

u
iv

a
le

n
t 

d
ia

m
e

te
r,

 D
e

Rock Type

and

Test condition

Test Type

see ISRM

Point Load 

Strength Index
Remarks

(including water content if 

measured)

Not Given

Not Given

Not Given

Not Given

Not Given

Not Given

Not Given

Not Given

Test Type

D - Diametral, A - Axial, I - Irregular Lump, B - Block

Direction 

L - parallel to planes of weakness

P - perpendicular to planes of weakness

U - unknown or random

Dimensions  

Dps - Distance between platens ( platen separation )

Dps' - at failure ( see ISRM note 6)

Lne - Length from platens to nearest free end

W   - Width of shortest dimension perpendicular to load, P

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Signed:

PL Laboratory Manager 

Geotechnical Section

Geotechnical Commercial 

Manager
29/08/2017
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Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test results

Lne W Dps Dps' Is Is(50)

mm mm mm mm kN mm MPa MPa

799594 BH1 Not Given 18.70 Not Given B 1 Not Given Orangish brown SANDSTONE D U YES 37.9 71.0 70.0 69.0 0.1 70.0 0.02 0.02

799594 BH1 Not Given 18.70 Not Given B 2 Not Given Orangish brown SANDSTONE A U YES - 71.0 42.0 39.0 0.7 59.4 0.21 0.23

799595 BH2 Not Given 10.00 Not Given B 1 Not Given Orangish brown SANDSTONE D U YES 52.5 71.7 72.0 70.0 0.3 70.8 0.06 0.07

799595 BH2 Not Given 10.00 Not Given B 2 Not Given Orangish brown SANDSTONE A U YES - 71.7 51.0 49.0 0.5 66.9 0.11 0.12

799596 BH2 Not Given 12.80 Not Given B 1 Not Given Orangish brown SANDSTONE D U YES 49.5 71.0 71.0 68.0 0.4 69.5 0.09 0.11

799596 BH2 Not Given 12.80 Not Given B 2 Not Given Orangish brown SANDSTONE A U YES - 71.0 54.0 50.0 0.5 67.2 0.12 0.14

799597 BH2 Not Given 14.50 Not Given B 1 Not Given Orangish brown SANDSTONE D U YES 39.5 71.2 71.0 69.0 0.3 70.1 0.06 0.07

799597 BH2 Not Given 14.50 Not Given B 2 Not Given Orangish brown SANDSTONE A U YES - 71.2 35.0 33.0 0.4 54.7 0.14 0.15

799598 BH2 Not Given 16.00 Not Given B 1 Not Given Orangish brown SANDSTONE D U YES 69.6 67.1 68.0 66.0 0.4 66.6 0.10 0.11

799598 BH2 Not Given 16.00 Not Given B 2 Not Given Orangish brown SANDSTONE A U YES - 67.1 59.0 57.0 0.5 69.8 0.10 0.11

Detailed legend for test and dimensions, based on ISRM, is shown above.

Size factor, F =  (De/50)0.45  for all tests.

Comments:

Approved:
piotrowskid beastallm

Dariusz Piotrowski Mark Beastall

Date Reported:

for and on behalf of i2 Analytical Ltd

TEST CERTIFICATE i2 Analytical Ltd 

7 Woodshots Meadow 

Croxley Green Business Park 

Watford Herts WD18 8YS 
Point Load Strength Index Tests Summary of Results

Tested in Accordance with ISRM : 2007, pages 125-132

Geocore Site Investigations RT-17-60015
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15/08/2017

Beverley Grace                24/08/2017

Laboratory 

Reference

Hole

No.

Sample Specimen

Description

Reference
Depth 

Top [m]

Depth 

Base [m]
Type Reference Depth [m]

Not Given

Not Given

F
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Dimensions
Force
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E
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r,

 D
e

Rock Type

and

Test condition

Test Type

see ISRM

Point Load 

Strength Index
Remarks

(including water content if 

measured)

Not Given

Not Given

Not Given

Not Given

Not Given

Not Given

Not Given

Not Given

Test Type

D - Diametral, A - Axial, I - Irregular Lump, B - Block

Direction 

L - parallel to planes of weakness

P - perpendicular to planes of weakness

U - unknown or random

Dimensions  

Dps - Distance between platens ( platen separation )

Dps' - at failure ( see ISRM note 6)

Lne - Length from platens to nearest free end

W   - Width of shortest dimension perpendicular to load, P

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Signed:

PL Laboratory Manager 

Geotechnical Section

Geotechnical Commercial 

Manager
29/08/2017
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Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test results

Lne W Dps Dps' Is Is(50)

mm mm mm mm kN mm MPa MPa

799599 BH2 Not Given 17.50 Not Given B 1 Not Given Orangish brown SANDSTONE D U YES 61.3 70.5 70.0 68.0 0.2 69.2 0.05 0.06

799599 BH2 Not Given 17.50 Not Given B 2 Not Given Orangish brown SANDSTONE A U YES - 70.5 47.0 46.0 0.2 64.3 0.04 0.04

799600 BH2 Not Given 19.30 Not Given B 1 Not Given Orangish brown SANDSTONE D U YES 38.1 69.1 70.0 69.0 0.1 69.0 0.01 0.01

799600 BH2 Not Given 19.30 Not Given B 2 Not Given Orangish brown SANDSTONE A U YES - 69.1 56.0 53.0 0.2 68.3 0.05 0.05

Detailed legend for test and dimensions, based on ISRM, is shown above.

Size factor, F =  (De/50)0.45  for all tests.

Comments:

Approved:
piotrowskid beastallm

Dariusz Piotrowski Mark Beastall

Date Reported:

for and on behalf of i2 Analytical Ltd

TEST CERTIFICATE i2 Analytical Ltd 

7 Woodshots Meadow 

Croxley Green Business Park 

Watford Herts WD18 8YS 
Point Load Strength Index Tests Summary of Results

Tested in Accordance with ISRM : 2007, pages 125-132

Geocore Site Investigations RT-17-60015

Chandos Hall Not Given
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  Redcar, Cleveland
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Not Given

15/08/2017

Beverley Grace                24/08/2017

Laboratory 

Reference

Hole

No.

Sample Specimen

Description

Reference
Depth 

Top [m]

Depth 

Base [m]
Type Reference Depth [m]

Not Given

Not Given
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Dimensions
Force
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q
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r,

 D
e

Rock Type

and

Test condition

Test Type

see ISRM

Point Load 

Strength Index
Remarks

(including water content if 

measured)

Not Given

Not Given

Test Type

D - Diametral, A - Axial, I - Irregular Lump, B - Block

Direction 

L - parallel to planes of weakness

P - perpendicular to planes of weakness

U - unknown or random

Dimensions  

Dps - Distance between platens ( platen separation )

Dps' - at failure ( see ISRM note 6)

Lne - Length from platens to nearest free end

W   - Width of shortest dimension perpendicular to load, P

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Signed:

PL Laboratory Manager 

Geotechnical Section

Geotechnical Commercial 

Manager
29/08/2017
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Jessica Bailey

t: 01923 225404
f: 01923 237404

e: jessica.bailey@curtins.com                        e:

Project / Site name: Samples received on: 23/01/2018

Your job number: B065374 Samples instructed on: 23/01/2018

Your order number: EBMA1048 Analysis completed by: 05/02/2018

Report Issue Number: 1 Report issued on: 06/02/2018

Samples Analysed:

Signed:

Reporting Manager
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

Curtins
Merchant Exchange
17-19 Whitworth Street West
Manchester
M1 5WG

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green                               
Business Park,
Watford, 
Herts, 
WD18 8YS

Analytical Report Number : 18-73908

reception@i2analytical.com

Jordan Hill

5 soil samples

Chandos

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 18-73908-1 Chandos B065374
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Analytical Report Number: 18-73908

Project / Site name: Chandos

Your Order No: EBMA1048

Lab Sample Number 895436 895437 895438 895439 895440
Sample Reference BH03 BH03 WS11 WS09 WS10
Sample Number D2 None Supplied None Supplied None Supplied None Supplied
Depth (m) 2.20 5.00-5.50 3.50-3.70 4.50-4.70 2.80-3.00
Date Sampled 19/01/2018 19/01/2018 20/01/2018 20/01/2018 20/01/2018
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)

U
n

its

L
im

it o
f 

d
e

te
c
tio

n

A
c
c
re

d
ita

tio
n

 

S
ta

tu
s

Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Moisture Content % N/A NONE 12 13 12 15 11
Total mass of sample received kg 0.001 NONE 1.4 0.59 0.74 0.22 0.61

General Inorganics

pH - Automated pH Units N/A MCERTS 8.5 7.6 8.3 8.5 8.5
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) g/l 0.00125 MCERTS 0.083 0.044 0.14 0.10 0.077

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 18-73908-1 Chandos B065374

Page 2 of 4



Analytical Report Number : 18-73908

Project / Site name: Chandos

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

895436 BH03 D2 2.20 Brown clay and sand with gravel.
895437 BH03 None Supplied 5.00-5.50 Brown clay and sand with gravel.
895438 WS11 None Supplied 3.50-3.70 Brown clay.
895439 WS09 None Supplied 4.50-4.70 Brown clay.
895440 WS10 None Supplied 2.80-3.00 Brown clay with gravel.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS 
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 18-73908-1 Chandos B065374

Page 3 of 4



Analytical Report Number : 18-73908

Project / Site name: Chandos

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests

L019-UK/PL W NONE

pH in soil (automated) Determination of pH in soil by addition of water 
followed by automated electrometric 
measurement.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests

L099-PL D MCERTS

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

Sulphate, water soluble, in soil (16hr 
extraction)

Determination of water soluble sulphate by ICP-
OES. Results reported directly (leachate 
equivalent) and corrected for extraction ratio (soil 
equivalent).

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests, 
2:1 water:soil extraction, analysis by ICP-
OES.

L038-PL D MCERTS

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 18-73908-1 Chandos B065374

Page 4 of 4



Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

TEST RESULTS Laboratory Reference:

Sample Reference:

Description: Sample Type:

Location: Depth Top [m]:

Sample Preparation: Depth Base [m]:

Legend, based on BS 5930:2015 Code of practice for site investigations

Plasticity Liquid Limit

C Clay L Low below 35

M Silt I Medium 35 to 50

H High 50 to 70

V Very high 70 to 90

E Extremely high exceeding 90

Organic O append to classification for organic material ( eg CHO )

Remarks

Approved: Signed:

Date Reported:

for and on behalf of i2 Analytical Ltd

06/02/2018

"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

piotrowskid berrilld

Dariusz Piotrowski Darren Berrill

PL Laboratory Manager 

Geotechnical Section

Geotechnical General 

Manager

17 40 17 23 88

Tested after washing to remove >425um
4.70

As Received 

Moisture Content [%]

Liquid Limit

[%]

Plastic Limit

[%]

Plasticity Index

[%]

% Passing 425µm 

BS Test Sieve

Not Given

Dark brown slightly gravelly sandy CLAY B

BH03 4.50

Chandos Not Given

Not Given

894982

 2 The Wharf

 Bridge Street

 Birmingham

B1 2JS

18-73808

19/01/2018

23/01/2018

Rob Swinnerton                30/01/2018

TEST CERTIFICATE i2 Analytical Ltd 

7 Woodshots Meadow 

Croxley Green Business Park 

Watford Herts WD18 8YS 
Determination of Liquid and Plastic Limits

Tested in Accordance with BS1377-2: 1990: Clause 4.3 & 5: Definitive Method

CURTINS B065374
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Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

TEST RESULTS Laboratory Reference:

Sample Reference:

Description: Sample Type:

Location: Depth Top [m]:

Sample Preparation: Depth Base [m]:

Legend, based on BS 5930:2015 Code of practice for site investigations

Plasticity Liquid Limit

C Clay L Low below 35

M Silt I Medium 35 to 50

H High 50 to 70

V Very high 70 to 90

E Extremely high exceeding 90

Organic O append to classification for organic material ( eg CHO )

Remarks

Approved: Signed:

Date Reported:

for and on behalf of i2 Analytical Ltd

06/02/2018

"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

piotrowskid berrilld

Dariusz Piotrowski Darren Berrill

PL Laboratory Manager 

Geotechnical Section

Geotechnical General 

Manager

16 41 19 22 92

Tested after washing to remove >425um
3.70

As Received 

Moisture Content [%]

Liquid Limit

[%]

Plastic Limit

[%]

Plasticity Index

[%]

% Passing 425µm 

BS Test Sieve

Not Given

Dark brown slightly gravelly sandy CLAY B

WS11 3.50

Chandos Not Given

Not Given

894983

 2 The Wharf

 Bridge Street

 Birmingham

B1 2JS

18-73808

20/01/2018

23/01/2018

Rob Swinnerton                30/01/2018

TEST CERTIFICATE i2 Analytical Ltd 

7 Woodshots Meadow 

Croxley Green Business Park 

Watford Herts WD18 8YS 
Determination of Liquid and Plastic Limits

Tested in Accordance with BS1377-2: 1990: Clause 4.3 & 5: Definitive Method

CURTINS B065374
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Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

TEST RESULTS Laboratory Reference:

Sample Reference:

Description: Sample Type:

Location: Depth Top [m]:

Sample Preparation: Depth Base [m]:

Legend, based on BS 5930:2015 Code of practice for site investigations

Plasticity Liquid Limit

C Clay L Low below 35

M Silt I Medium 35 to 50

H High 50 to 70

V Very high 70 to 90

E Extremely high exceeding 90

Organic O append to classification for organic material ( eg CHO )

Remarks

Approved: Signed:

Date Reported:

for and on behalf of i2 Analytical Ltd

06/02/2018

"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

piotrowskid berrilld

Dariusz Piotrowski Darren Berrill

PL Laboratory Manager 

Geotechnical Section

Geotechnical General 

Manager

14 39 17 22 89

Tested after washing to remove >425um
3.00

As Received 

Moisture Content [%]

Liquid Limit

[%]

Plastic Limit

[%]

Plasticity Index

[%]

% Passing 425µm 

BS Test Sieve

Not Given

Dark brown slightly gravelly sandy CLAY B

WS10 2.80

Chandos Not Given

Not Given

894985

 2 The Wharf

 Bridge Street

 Birmingham

B1 2JS

18-73808

20/01/2018

23/01/2018

Rob Swinnerton                30/01/2018

TEST CERTIFICATE i2 Analytical Ltd 

7 Woodshots Meadow 

Croxley Green Business Park 

Watford Herts WD18 8YS 
Determination of Liquid and Plastic Limits

Tested in Accordance with BS1377-2: 1990: Clause 4.3 & 5: Definitive Method

CURTINS B065374
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Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test results

bulk dry

Mg/m3 Mg/m3 % % % % % Mg/m3

Not Given 4.50 4.70 B 17 88 40 17 23

Not Given 4.50 4.70 B 16

Not Given 2.80 3.00 B 14 89 39 17 22

Not Given 3.50 3.70 B 16 92 41 19 22

Comments:

Approved:    Signed:

berrilld

Date Reported:

for and on behalf of i2 Analytical Ltd

06/02/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis. 

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

piotrowskid

Dariusz Piotrowski Darren Berrill

PL Laboratory Manager 

Geotechnical Section

Geotechnical General Manager

894985 WS10 Dark brown slightly gravelly sandy CLAY

894983 WS11 Dark brown slightly gravelly sandy CLAY

894982 BH03 Dark brown slightly gravelly sandy CLAY

894984 WS09 Dark brown slightly gravelly sandy CLAY

PD

Reference
Top depth

[m]

Base depth

[m]
Type

% Passing 425um LL PL PI

M/C
Atterberg

Laboratory

 Reference
Hole No.

Sample

 Soil Description

Density

Chandos Not Given

Not Given

 2 The Wharf

 Bridge Street

 Birmingham

B1 2JS

18-73808

19/01 - 20/01/2018

23/01/2018

Rob Swinnerton                30/01/2018

TEST CERTIFICATE i2 Analytical Ltd 

7 Woodshots Meadow 

Croxley Green Business Park 

Watford Herts WD18 8YS 
Summary of Classification Test Results

CURTINS B065374

Page 1 of 1 GF 159.4



5 – 7 Hexthorpe Road, Hexthorpe, 

Doncaster DN4 0AR 

tel: +44 (0)844 815 6641 

fax: +44 (0)844 815 6642 

e-mail: rgunson@prosoils.co.uk                

            awatkins@prosoils.co.uk                      

 

 

A copy of the Laboratory Schedule of accredited tests as issued by UKAS is attached to this report. This certificate is 

issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results 

reported herein relate only to the material supplied to the laboratory. This certificate shall not be reproduced other than in 

full, without the prior written approval of the laboratory. 

 

Checked and Approved Signatories:  

                                                                  

                                                        

            R Gunson                                  A Watkins                                     R Berriman 

            (Director)                                   (Director)                                (Quality Manager) 

                                      
                                                               

                                                               
     L Knight                                            S Eyre                         A Fry                   

                       (Senior Technician)    (Senior Technician)                    (Senior Technician) 
 

    Page 1 of  

 

 
LABORATORY 

REPORT 

 
 

4043  

 

 

 

 

 

Contract Number: PSL18/0467 
 

Report Date:   01 February 2018 

 

Client’s Reference: 60577    

 

Client Name:  Geocore Site Investigations Ltd 

Tralee Close 

Kirkleatham Business Park 

Redcar 

Cleveland 

TS10 5SG 

 

For the attention of: Bev Grace 

   

Contract Title:  Manchester   

 

Date Received: 30/1/2018  

Date Commenced:  30/1/2018  

Date Completed:  01/2/2018 

 

Notes:  Opinions and Interpretations are outside the UKAS Accreditation 

* Denotes test not included in laboratory scope of accreditation 



PSL032       Issue 2 Nov 15 Page          of          .

    

Hole Sample Sample Top Base Sample Sample Height Initial Bulk Moisture Dry Load Failure Date

Number Number Type Depth Depth Diameter Length Ratio Mass Density Content Density Failure Mode Tested

(m) (m) (mm) (mm) (g) (Mg/m) (%) (Mg/m) (kN) (MPa)

RBH1 C 15.55 15.72 70 100 1.4 853 2.22 12 1.98 16.0 4.2 Brittle 31/01/18

RBH1 C 20.13 20.31 70 100 1.4 847 2.20 13 1.94 11.3 2.9 Brittle 31/01/18

RBH1 C 24.70 24.90 70 102 1.5 897 2.29 13 2.02 18.8 4.9 Brittle 31/01/18

PSL18/0467

Client Ref:
Manchester

60577

DETERMINATION OF UNCONFINED COMPRESSIVE STRENGTH

Contract No:

ISRM Suggested Methods, pp 111 –116, 1981.

UCS Remarks



PSL029          Issue 2 Nov 15 Page            of

Orientation Area De
2 De Is Corr Fac Is50

Par / Perp W D (mm2) (mm) (Mpa) (kN) (MPa) F (MPa)

RBH1 15.30 A Perp 70 55 3850 4901.97 70.01 - 0.12 0.02 1.164 0.03 Valid 

RBH1 19.80 A Perp 70 48 3360 4278.08 65.41 - 0.31 0.07 1.128 0.08 Valid 

RBH1 25.10 A Perp 70 47 3290 4188.96 64.72 - 0.38 0.09 1.123 0.10 Valid 

 *Note All testing carried out on samples at as received water content Par = parallel, Perp = perpendicular, U = Random A = Axial, D = Diametral, I = Irregular

4043

Failure 

Type
Remarks

SUMMARY OF POINT LOAD TEST RESULTS 
ISRM Suggested Methods : 2007 

Borehole 

Number
Depth (m)

Test 

Type

Dimensions 

(mm)
Failure Load (P)Sample 

Ref

60577

Contract No:

Manchester
PSL18/0467

Client Ref:



PSL030        Issue 2 Nov 15 Page               of     

Orientation De
2 De Is Corr Fac Is50

Par / Perp L D (mm) (Mpa) (kN) (MPa) F (MPa)

RBH1 15.50 D Par - 70 4900 70.00 - 0.14 0.029 1.163 0.03 Valid 

RBH1 20.10 D Par - 70 4900 70.00 - 0.15 0.031 1.163 0.04 Valid 

RBH1 25.30 D Par - 70 4900 70.00 - 0.19 0.039 1.163 0.05 Valid 

 *Note All testing carried out on samples at as received water content Par = parallel, Perp = perpendicular, U = Random

4043

SUMMARY OF POINT LOAD TEST RESULTS 
ISRM Suggested Methods : 2007 

Remarks
Sample 

Ref

Failure 

Type

Manchester

Failure LoadBorehole 

Number

Test 

Type

Dimensions 

(mm)
Depth       

(m)

Contract No:

PSL18/0467

Client Ref:

60577



TEST CERTIFICATE

Liquid and Plastic Limits

Tested in Accordance with: BS 1377-2: 1990: Clause 4.3 and 5

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Soil Description:

Sample Preparation:

Legend, based on BS 5930:2015 Code of practice for site investigations

Plasticity Liquid Limit

C Clay L Low below 35

M Silt I Medium 35 to 50

H High 50 to 70

V Very high 70 to 90

E Extremely high exceeding 90

Organic O append to classification for organic material ( eg CHO )

Note: Moisture Content by BS 1377-2: 1990: Clause 3.2

Remarks:

Approved: Dariusz Piotrowski Signed: Darren Berrill

PL Geotechnical Laboratory Manager Geotechnical General Manager

Date Reported: for and on behalf of i2 Analytical Ltd GF 236.5

piotrowskid berrilld

11/06/2019
"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."            

                  

"Any assessment of compliance with specifications based the analytical results in a report take in to account no contribution from uncertainty of 

measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of measurement 

uncertainty can be provided on request."

15 31 15 16 95

Brown slightly gravelly very sandy CLAY

Tested after >425um removed by hand

As Received Moisture 

Content [%]

Liquid Limit

[%]

Plastic Limit

[%]

Plasticity Index

[%]

% Passing 425µm 

BS Test Sieve

1233730 4.20

BH401 Not Given

D2 D

Matthew Holroyd 03/06/2019

Chandos 54 Not Given

Not Given

CURTINS B065374

17-19 Whitworth Street West, Manchester, 

M1 5WG

19-43458

28/05/2019

29/05/2019
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SUMMARY REPORT

Summary of Classification Test Results

Tested in Accordance with:

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test results

m m % % % % % % Mg/m3 Mg/m3 Mg/m3 %

1.80
Not 

Given
D 14

4.20
Not 

Given
D 15 95 31 15 16

3.00 3.45 D 13

Note: # Non accredited; NP - Non plastic

Comments:

Approved: Dariusz Piotrowski Signed: Darren Berrill

PL Geotechnical Laboratory Manager Geotechnical General Manager

Date Reported: for and on behalf of i2 Analytical Ltd GF 238.7

piotrowskid berrilld

11/06/2019
"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis. 

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

"Any assessment of compliance with specifications based the analytical results in a report take in to account no contribution from uncertainty of measurement. Application of uncertainty of 

measurement would provide a range within which the true result lies. An estimate of measurement uncertainty can be provided on request."

1233730 BH401 D2 Brown slightly gravelly very sandy CLAY Atterberg 4 Point

1233732 WS401 D1 Brown CLAY

PD

1233729 BH401 D1 Brown slightly gravelly CLAY

WC

Atterberg Density

Reference

Depth 

Top

Depth 

Base
Type

% 

Passing 

425um

LLRemarks
MC

T
o

ta
l 

P
o

ro
si

ty
#

PL PI bulk dry

Not Given

Laboratory

 Reference

Hole 

No.

Sample

Description

CURTINS MC by BS 1377-2: 1990: Clause 3.2; WC by BS EN 17892-1: 2014; Atterberg 

by BS 1377-2: 1990: Clause 4.3, Clause 4.4 and 5; PD by BS 1377-2: 1990: 

Clause 8.2 

B065374

17-19 Whitworth Street West, Manchester, 

M1 5WG

19-43458

28/05 - 29/05/2019

29/05/2019

Matthew Holroyd 03/06/2019

Chandos 54 Not Given

Page 1 of 1



TEST CERTIFICATE

Particle Size Distribution

Tested in Accordance with: BS 1377-2: 1990

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

Dry Mass of sample [g]:

mm

mm

mm

mm

Note: Tested in Accordance with BS1377:Part 2:1990, clause 9.2

Remarks:

Approved: Dariusz Piotrowski Signed: Darren Berrill

PL Geotechnical Laboratory Manager Geotechnical General Manager

Date Reported: for and on behalf of i2 Analytical Ltd GF 100.11

 

piotrowskid berrilld

11/06/2019
"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

"Any assessment of compliance with specifications based the analytical results in a report take in to account no contribution from uncertainty of 

measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of measurement 

uncertainty can be provided on request."

0.3 75

0.212 46

0.15 36

0.063 26

1.18 98

0.6 98

0.425 96

3.35 99 Uniformity Coefficient

2 98 Curvature Coefficient

6.3 100 D30 0.0914

5 99 D10

14 100 D100 6.3

10 100 D60 0.251

28 100

20 100 Grading Analysis

50 100

37.5 100 Fines <0.063mm 25.60

75 100 Gravel 1.70

63 100 Sand 72.70

125 100 Sample Proportions %  dry mass

90 100 Very coarse 0.00

B1 B

Brown slightly gravelly clayey SAND

Sieving Sedimentation 560

Particle Size mm % Passing Particle Size mm % Passing

Matthew Holroyd 04/06/2019

Chandos 54 Not Given

Not Given

1233731 5.50

BH401 6.00

CURTINS B065374

17-19 Whitworth Street West, Manchester, 

M1 5WG

19-43458

28/05/2019

29/05/2019

SILT

Fine Medium Coarse

SAND

Fine Medium Coarse

GRAVEL

Fine Medium Coarse
CLAY COBBLES BOULDERS
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Matthew Holroyd

t: 01923 225404
f: 01923 237404

e: matthew.holroyd@curtins.com                                                e:

Project / Site name: Samples received on: 29/05/2019

Your job number: B065374 Samples instructed on: 29/05/2019

Your order number: Analysis completed by: 12/06/2019

Report Issue Number: 1 Report issued on: 12/06/2019

Samples Analysed:

Signed:

Technical Reviewer (Reporting Team)
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of 
measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of 
measurement uncertainty can be provided on request.

4 soil samples

Chandos 54

reception@i2analytical.com

Karolina Marek

Curtins
17-19 Whitworth Street West
Manchester
M1 5WG

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green                         
Business Park,
Watford, 
Herts, 
WD18 8YS

Analytical Report Number : 19-43459

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-43459-1 Chandos 54 B065374
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Analytical Report Number: 19-43459

Project / Site name: Chandos 54

Lab Sample Number 1233733 1233734 1233735 1233736
Sample Reference BH401 BH401 BH401 WS401
Sample Number D1 D2 B1 D1
Depth (m) 1.80 4.20 5.50-6.00 3.00-3.45
Date Sampled 28/05/2019 28/05/2019 28/05/2019 29/05/2019
Time Taken None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)

U
n

its

L
im

it o
f 

d
e

te
c
tio

n

A
c
c
re

d
ita

tio
n

 

S
ta

tu
s

Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1 < 0.1
Moisture Content % N/A NONE 11 8.2 14 9.5
Total mass of sample received kg 0.001 NONE 0.19 0.16 0.89 0.18

General Inorganics

pH - Automated pH Units N/A MCERTS 8.0 8.6 8.6 8.4
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) g/l 0.00125 MCERTS 0.093 0.064 0.073 0.067

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-43459-1 Chandos 54 B065374
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Analytical Report Number : 19-43459

Project / Site name: Chandos 54

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

1233733 BH401 D1 1.80 Brown clay.
1233734 BH401 D2 4.20 Brown clay.
1233735 BH401 B1 5.50-6.00 Brown sand.
1233736 WS401 D1 3.00-3.45 Brown clay.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS 
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-43459-1 Chandos 54 B065374
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Analytical Report Number : 19-43459

Project / Site name: Chandos 54

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests

L019-UK/PL W NONE

pH in soil (automated) Determination of pH in soil by addition of water 
followed by automated electrometric 
measurement.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests

L099-PL D MCERTS

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

Sulphate, water soluble, in soil (16hr 
extraction)

Determination of water soluble sulphate by ICP-
OES. Results reported directly (leachate 
equivalent) and corrected for extraction ratio (soil 
equivalent).

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests, 
2:1 water:soil extraction, analysis by ICP-
OES.

L038-PL D MCERTS

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-43459-1 Chandos 54 B065374
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TEST CERTIFICATE

Liquid and Plastic Limits

Tested in Accordance with: BS 1377-2: 1990: Clause 4.3 and 5

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Soil Description:

Sample Preparation:

Legend, based on BS 5930:2015 Code of practice for site investigations

Plasticity Liquid Limit

C Clay L Low below 35

M Silt I Medium 35 to 50

H High 50 to 70

V Very high 70 to 90

E Extremely high exceeding 90

Organic O append to classification for organic material ( eg CHO )

Note: Moisture Content by BS 1377-2: 1990: Clause 3.2

Remarks:

Approved: Dariusz Piotrowski Signed: Darren Berrill

PL Geotechnical Laboratory Manager Geotechnical General Manager

Date Reported: for and on behalf of i2 Analytical Ltd GF 236.5

CURTINS B065374

17-19 Whitworth Street West, Manchester, 

M1 5WG

19-43949

29/05/2019

31/05/2019

Matthew Holroyd 06/06/2019

Chandos 54 Not Given

Not Given

1236326 3.60

WS5403 Not Given

Not Given D

Brown slightly gravelly sandy CLAY

Tested after washing to remove >425um

As Received Moisture 

Content [%]

Liquid Limit

[%]

Plastic Limit

[%]

Plasticity Index

[%]

% Passing 425µm 

BS Test Sieve

13 37 20 17 94

piotrowskid berrilld

14/06/2019
"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."            

                  

"Any assessment of compliance with specifications based the analytical results in a report take in to account no contribution from uncertainty of 

measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of measurement 

uncertainty can be provided on request."
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TEST CERTIFICATE

Liquid and Plastic Limits

Tested in Accordance with: BS 1377-2: 1990: Clause 4.3 and 5

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Soil Description:

Sample Preparation:

Legend, based on BS 5930:2015 Code of practice for site investigations

Plasticity Liquid Limit

C Clay L Low below 35

M Silt I Medium 35 to 50

H High 50 to 70

V Very high 70 to 90

E Extremely high exceeding 90

Organic O append to classification for organic material ( eg CHO )

Note: Moisture Content by BS 1377-2: 1990: Clause 3.2

Remarks:

Approved: Dariusz Piotrowski Signed: Darren Berrill

PL Geotechnical Laboratory Manager Geotechnical General Manager

Date Reported: for and on behalf of i2 Analytical Ltd GF 236.5

CURTINS B065374

17-19 Whitworth Street West, Manchester, 

M1 5WG

19-43949

29/05/2019

31/05/2019

Matthew Holroyd 06/06/2019

Chandos 54 Not Given

Not Given

1236328 5.00

BH402B 5.40

Not Given D

Brown very sandy CLAY

Tested in natural condition

As Received Moisture 

Content [%]

Liquid Limit

[%]

Plastic Limit

[%]

Plasticity Index

[%]

% Passing 425µm 

BS Test Sieve

14 31 15 16 100

piotrowskid berrilld

14/06/2019
"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."            

                  

"Any assessment of compliance with specifications based the analytical results in a report take in to account no contribution from uncertainty of 

measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of measurement 

uncertainty can be provided on request."
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SUMMARY REPORT

Summary of Classification Test Results

Tested in Accordance with:

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test results

m m % % % % % % Mg/m3 Mg/m3 Mg/m3 %

5.00 5.40 D 14 100 31 15 16

3.00
Not 

Given
D 16

3.60
Not 

Given
D 13 94 37 20 17

Note: # Non accredited; NP - Non plastic

Comments:

Approved: Dariusz Piotrowski Signed: Darren Berrill

PL Geotechnical Laboratory Manager Geotechnical General Manager

Date Reported: for and on behalf of i2 Analytical Ltd GF 238.7

piotrowskid berrilld

14/06/2019
"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis. 

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

"Any assessment of compliance with specifications based the analytical results in a report take in to account no contribution from uncertainty of measurement. Application of uncertainty of 

measurement would provide a range within which the true result lies. An estimate of measurement uncertainty can be provided on request."

1236327 BH403 Not Given Brown CLAY

1236326 WS5403 Not Given Brown slightly gravelly sandy CLAY Atterberg 4 Point

PD

1236328 BH402B Not Given Brown very sandy CLAY Atterberg 4 Point

WC

Atterberg Density

PI bulk dry
Reference

Depth 

Top

Depth 

Base
Type

% 

Passing 

425um

LLRemarks
MC

T
o

ta
l 

P
o

ro
si

ty
#

PL

Not Given

Laboratory

 Reference

Hole 

No.

Sample

Description

CURTINS MC by BS 1377-2: 1990: Clause 3.2; WC by BS EN 17892-1: 2014; Atterberg 

by BS 1377-2: 1990: Clause 4.3, Clause 4.4 and 5; PD by BS 1377-2: 1990: 

Clause 8.2 

B065374

17-19 Whitworth Street West, Manchester, 

M1 5WG

19-43949

29/05/2019

31/05/2019

Matthew Holroyd 06/06/2019

Chandos 54 Not Given

Page 1 of 1



TEST CERTIFICATE

Particle Size Distribution

Tested in Accordance with: BS 1377-2: 1990

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

Dry Mass of sample [g]:

mm

mm

mm

mm

Note: Tested in Accordance with BS1377:Part 2:1990, clause 9.2

Remarks:

Approved: Dariusz Piotrowski Signed: Darren Berrill

PL Geotechnical Laboratory Manager Geotechnical General Manager

Date Reported: for and on behalf of i2 Analytical Ltd GF 100.11

 

piotrowskid berrilld

14/06/2019
"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

"Any assessment of compliance with specifications based the analytical results in a report take in to account no contribution from uncertainty of 

measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of measurement 

uncertainty can be provided on request."

0.3 54

0.212 37

0.15 28

0.063 21

1.18 92

0.6 89

0.425 78

3.35 93 Uniformity Coefficient

2 92 Curvature Coefficient

6.3 95 D30 0.16

5 94 D10

14 98 D100 20

10 97 D60 0.329

28 100

20 100 Grading Analysis

50 100

37.5 100 Fines <0.063mm 21.10

75 100 Gravel 7.80

63 100 Sand 71.10

125 100 Sample Proportions %  dry mass

90 100 Very coarse 0.00

Not Given B

Brown slightly gravelly clayey SAND

Sieving Sedimentation 914

Particle Size mm % Passing Particle Size mm % Passing

Matthew Holroyd 06/06/2019

Chandos 54 Not Given

Not Given

1236324 6.50

BH402B 7.50

CURTINS B065374

17-19 Whitworth Street West, Manchester, 

M1 5WG

19-43949

29/05/2019

31/05/2019

SILT

Fine Medium Coarse

SAND

Fine Medium Coarse

GRAVEL

Fine Medium Coarse
CLAY COBBLES BOULDERS
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TEST CERTIFICATE

Particle Size Distribution

Tested in Accordance with: BS 1377-2: 1990

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

Dry Mass of sample [g]:

mm

mm

mm

mm

Note: Tested in Accordance with BS1377:Part 2:1990, clause 9.2

Remarks:

Approved: Dariusz Piotrowski Signed: Darren Berrill

PL Geotechnical Laboratory Manager Geotechnical General Manager

Date Reported: for and on behalf of i2 Analytical Ltd GF 100.11

 

piotrowskid berrilld

14/06/2019
"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

"Any assessment of compliance with specifications based the analytical results in a report take in to account no contribution from uncertainty of 

measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of measurement 

uncertainty can be provided on request."

0.3 53

0.212 36

0.15 26

0.063 19

1.18 83

0.6 80

0.425 76

3.35 86 Uniformity Coefficient

2 84 Curvature Coefficient

6.3 89 D30 0.171

5 87 D10

14 94 D100 28

10 91 D60 0.333

28 100

20 99 Grading Analysis

50 100

37.5 100 Fines <0.063mm 18.50

75 100 Gravel 15.70

63 100 Sand 65.70

125 100 Sample Proportions %  dry mass

90 100 Very coarse 0.00

Not Given B

Brown gravelly clayey SAND

Sieving Sedimentation 1988

Particle Size mm % Passing Particle Size mm % Passing

Matthew Holroyd 06/06/2019

Chandos 54 Not Given

Not Given

1236325 7.00

BH403 7.50

CURTINS B065374

17-19 Whitworth Street West, Manchester, 

M1 5WG

19-43949

30/05/2019

31/05/2019

SILT

Fine Medium Coarse

SAND

Fine Medium Coarse

GRAVEL

Fine Medium Coarse
CLAY COBBLES BOULDERS
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TEST CERTIFICATE

Unconsolidated Undrained Triaxial Compression

Tested in Accordance with: BS 1377-7: 1990: Clause 9

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Name: Sampled By:

Site Address:

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

Length mm Rate of Strain %/min

Diameter mm Stage Number

Bulk Density Mg/m3 Cell Pressure kPa

Moisture Content % Axial Strain at failure %

Dry Density Mg/m3 Deviator Stress, ( σ1 - σ3 )f kPa

Membrane thickness mm Shear strength, cu kPa

Mode of failure

Membrane Correction kPa

Position within sample

Linear Regression

ɸu 9.0 o

cu 85 kPa

Note: Mohr circles and their interpretation is not covered by BS1377. These are provided for information only.

Remarks:

Approved: Dariusz Piotrowski Signed: Darren Berrill

PL Geotechnical Laboratory Manager Geotechnical General Manager

Date Reported: for and on behalf of i2 Analytical Ltd GF 186.7

CURTINS B065374

17-19 Whitworth Street West, Manchester, 

M1 5WG

19-43949

29/05/2019

31/05/2019

Matthew Holroyd 06/06/2019

Not Given

1236323 4.00

BH402B 4.45

Chandos 54 Not Given

Not Given U

Brown gravelly CLAY

135.10 2.00

70.80 1 2 3

2.12 40 80 160

14 12.5 17.9 20.0

1.86 208 239 255

0.16 104 119 128

Compound

0.59 0.79 0.87

14/06/2019
"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

"Any assessment of compliance with specifications based the analytical results in a report take in to account no contribution from uncertainty of 

measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of measurement 

uncertainty can be provided on request."

Correction values: 40kPa=20N, 80kPa=30N, 160kPa=80N.

piotrowskid berrilld
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Matthew Holroyd

t: 01923 225404
f: 01923 237404

e: matthew.holroyd@curtins.com                                                e:

Project / Site name: Samples received on: 31/05/2019

Your job number: B065374 Samples instructed on: 31/05/2019

Your order number: EBMA1881 Analysis completed by: 12/06/2019

Report Issue Number: 1 Report issued on: 12/06/2019

Samples Analysed:

Signed:

Technical Reviewer (Reporting Team)
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

reception@i2analytical.com

Karolina Marek

Curtins
17-19 Whitworth Street West
Manchester
M1 5WG

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green                         
Business Park,
Watford, 
Herts, 
WD18 8YS

Analytical Report Number : 19-43964

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of 
measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of 
measurement uncertainty can be provided on request.

9 soil samples

Chandos 54

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-43964-1 Chandos 54 B065374

Page 1 of 5



Analytical Report Number: 19-43964

Project / Site name: Chandos 54

Your Order No: EBMA1881

Lab Sample Number 1236395 1236396 1236397 1236398 1236399
Sample Reference BH402B BH403 BH403 WS403 WS404
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 6.50-7.50 7.00-7.50 8.00-9.00 3.60 5.00-5.40
Date Sampled 29/05/2019 30/05/2019 29/05/2019 29/05/2019 29/05/2019
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)

U
n

its

L
im

it o
f 

d
e

te
c
tio

n

A
c
c
re

d
ita

tio
n

 

S
ta

tu
s

Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Moisture Content % N/A NONE 7.4 9.4 7.9 10 9.4
Total mass of sample received kg 0.001 NONE 1.8 0.68 0.76 0.23 0.53

General Inorganics

pH - Automated pH Units N/A MCERTS 8.8 8.6 8.5 8.5 8.5
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) g/l 0.00125 MCERTS 0.019 0.021 0.017 0.053 0.057

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-43964-1 Chandos 54 B065374
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Analytical Report Number: 19-43964

Project / Site name: Chandos 54

Your Order No: EBMA1881

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)

U
n

its

L
im

it o
f 

d
e

te
c
tio

n

A
c
c
re

d
ita

tio
n

 

S
ta

tu
s

Stone Content % 0.1 NONE

Moisture Content % N/A NONE

Total mass of sample received kg 0.001 NONE

General Inorganics

pH - Automated pH Units N/A MCERTS
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) g/l 0.00125 MCERTS

1236400 1236401 1236402 1236403
BH403 WS402 BH402B BH402B

None Supplied None Supplied None Supplied None Supplied
3.00 2.80 5.00-5.40 12.50

29/05/2019 29/05/2019 29/05/2019 31/05/2019
None Supplied None Supplied None Supplied None Supplied

< 0.1 < 0.1 < 0.1 < 0.1
11 11 11 17

0.14 0.66 0.25 0.52

8.4 8.6 8.6 9.0

0.042 0.13 0.068 0.010

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-43964-1 Chandos 54 B065374

Page 3 of 5



Analytical Report Number : 19-43964

Project / Site name: Chandos 54

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

1236395 BH402B None Supplied 6.50-7.50 Brown clay and sand.
1236396 BH403 None Supplied 7.00-7.50 Brown sand.
1236397 BH403 None Supplied 8.00-9.00 Brown sand.
1236398 WS403 None Supplied 3.60 Brown clay.
1236399 WS404 None Supplied 5.00-5.40 Brown clay.
1236400 BH403 None Supplied 3.00 Brown clay.
1236401 WS402 None Supplied 2.80 Brown clay.
1236402 BH402B None Supplied 5.00-5.40 Brown clay.
1236403 BH402B None Supplied 12.50 Brown sand.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS 
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-43964-1 Chandos 54 B065374
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Analytical Report Number : 19-43964

Project / Site name: Chandos 54

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests

L019-UK/PL W NONE

pH in soil (automated) Determination of pH in soil by addition of water 
followed by automated electrometric 
measurement.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests

L099-PL D MCERTS

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

Sulphate, water soluble, in soil (16hr 
extraction)

Determination of water soluble sulphate by ICP-
OES. Results reported directly (leachate 
equivalent) and corrected for extraction ratio (soil 
equivalent).

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests, 
2:1 water:soil extraction, analysis by ICP-
OES.

L038-PL D MCERTS

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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5 – 7 Hexthorpe Road, Hexthorpe, 

Doncaster DN4 0AR 

tel: +44 (0)844 815 6641 

fax: +44 (0)844 815 6642 

e-mail: rgunson@prosoils.co.uk                

            awatkins@prosoils.co.uk                      

 

           

 

A copy of the Laboratory Schedule of accredited tests as issued by UKAS is attached to this report. This certificate is 

issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results 

reported herein relate only to the material supplied to the laboratory. This certificate shall not be reproduced other than in 

full, without the prior written approval of the laboratory. 

 

Checked and Approved Signatories:  

                                                                  

                                                        

             R Gunson                                   A Watkins                                     R Berriman 

             (Director)                                    (Director)                                (Quality Manager) 

                                      
                                                               

                                                               
   L Knight                                               S Eyre                       R Cowles                   

                   (Senior Technician)    (Senior Technician)                    (Senior Technician) 
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Contract Number: PSL19/3693 
 

Report Date:   25 June 2019 

 

Client’s Reference: RT/19/63456    

 

Client Name:  Geocore Site Investigations Ltd 

Tralee Close 

Kirkleatham Business Park 

Redcar 

Cleveland 

TS10 5SG 

 

For the attention of: Ed Lodge/Bev Grace 

   

Contract Title:  Echo Street, Manchester   
 

Date Received: 19/6/2019  

Date Commenced:  19/6/2019  

Date Completed:  25/6/2019 

 

Notes:  Opinions and Interpretations are outside the UKAS Accreditation 

* Denotes test not included in laboratory scope of accreditation 



    

Hole Sample Sample Top Base Sample Sample Height Initial Bulk Moisture Dry Load Failure Date

Number Number Type Depth Depth Diameter Length Ratio Mass Density Content Density Failure Mode Tested

(m) (m) (mm) (mm) (g) (Mg/m) (%) (Mg/m) (kN) (MPa)

BH403 13.50 70 110 1.6 873 2.06 8.4 1.90 11.2 2.9 Brittle 24/06/19

BH403 16.10 70 140 2.0 1174 2.18 10.0 1.98 21.7 5.6 Brittle 24/06/19

BH403 18.40 70 140 2.0 1153 2.14 10.4 1.94 22.7 5.9 Brittle 24/06/19

PSL19/3693

Client Ref:
Echo Street, Manchester

RT/19/63456

DETERMINATION OF UNCONFINED COMPRESSIVE STRENGTH

Contract No:

ISRM Suggested Methods, pp 111 –116, 1981.

UCS Remarks



Orientation Area De
2 De Is Corr Fac Is50

Par / Perp W D (mm2) (mm) (Mpa) (kN) (MPa) F (MPa)

BH401 11.60 A Perp 70 63 4410 5614.99 74.93 - 0.15 0.03 1.200 0.03 Valid 

BH401 12.50 A Perp 70 36 2520 3208.56 56.64 - 0.19 0.06 1.058 0.06 Valid 

BH401 16.80 A Perp 70 52 3640 4634.59 68.08 - 0.39 0.08 1.149 0.10 Valid 

BH401 17.80 A Perp 70 65 4550 5793.24 76.11 - 1.44 0.25 1.208 0.30 Valid 

BH401 19.70 A Perp 70 55 3850 4901.97 70.01 - 1.59 0.32 1.164 0.38 Valid 

BH402 14.25 A Perp 70 66 4620 5882.37 76.70 - 0.76 0.13 1.212 0.16 Valid 

BH402 16.00 A Perp 70 64 4480 5704.11 75.53 - 0.87 0.15 1.204 0.18 Valid 

BH403 12.20 A Perp 70 54 3780 4812.85 69.37 - 0.66 0.14 1.159 0.16 Valid 

BH403 14.20 A Perp 70 58 4060 5169.35 71.90 - 1.86 0.36 1.178 0.42 Valid 

BH403 17.10 A Perp 70 60 4200 5347.61 73.13 - 0.41 0.08 1.187 0.09 Valid 

BH403 18.00 A Perp 70 58 4060 5169.35 71.90 - 0.79 0.15 1.178 0.18 Valid 

 *Note All testing carried out on samples at as received water content Par = parallel, Perp = perpendicular, U = Random A = Axial, D = Diametral, I = Irregular

4043

PSL19/3693

Client Ref:

Failure 

Type
Remarks

SUMMARY OF POINT LOAD TEST RESULTS 
ISRM Suggested Methods : 2007 

Borehole 

Number
Depth (m)
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Type

Dimensions 

(mm)
Failure Load (P)Sample 

Ref

RT/19/63456

Contract No:

Echo Street, Manchester
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Orientation De
2 De Is Corr Fac Is50

Par / Perp L D (mm) (Mpa) (kN) (MPa) F (MPa)

BH401 16.30 D Par - 70 4900 70.00 - 0.20 0.041 1.163 0.05 Valid 

BH401 19.00 D Par - 70 4900 70.00 - 1.10 0.224 1.163 0.26 Valid 

BH401 21.13 D Par - 70 4900 70.00 - 0.53 0.108 1.163 0.13 Valid 

BH402 15.00 D Par - 70 4900 70.00 - 0.81 0.165 1.163 0.19 Valid 

BH402 16.60 D Par - 70 4900 70.00 - 0.67 0.137 1.163 0.16 Valid 

BH403 15.50 D Par - 70 4900 70.00 - 0.49 0.100 1.163 0.12 Valid 

BH403 19.70 D Par - 70 4900 70.00 - 0.14 0.029 1.163 0.03 Valid 

 *Note All testing carried out on samples at as received water content Par = parallel, Perp = perpendicular, U = Random

4043

Echo Street, Manchester
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Appendix E Ground Gas and Groundwater Monitoring Results 

• Visit 1 – 6. 

• Groundwater level monitoring visits 1 - 2 (Stage 4) 

 

  



Curtins Consulting

Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG

Tel: 0161 236 2394

Fax: 0161 228 7902

Project: Chandos Hall Date: 26/01/2018

Job Number: B065374.001 Visit: 1

Client: IQ Student Accommodation Weather: Clear

Barometric State: Rising Ground Conditions: Damp

Borehole 

Reference 

Barometric 

Pressure
Oxygen

Hydrogen 

Sulphide

Carbon 

Monoxide

Water     

Level

Borehole 

Base

Max SS Max SS Max SS

WS01 1016 0.0 0.0 0.0 0.0 0.9 0.9 18.7 0 0 3.00 3.00

WS02A 1015 0.0 0.0 0.0 0.0 2.4 2.4 14.4 0 0 Dry 4.00

WS03 1016 -1.0 0.0 0.0 0.0 0.4 0.4 11.2 0 0 Dry 3.00

WS07 1015 -0.6 -0.6 0.0 0.0 0.4 0.5 19.7 0 10 1.21 2.60

WS08 1014 0.0 0.0 0.0 0.0 0.8 0.8 18.4 0 36 1.81 2.50

WS09 1014 0.0 0.0 0.0 0.0 0.0 0.0 20.4 0 1 0.40 3.40

WS10 1014 0.0 0.0 0.0 0.0 0.6 0.6 19.8 0 1 1.10 1.40

WS11 1015 -3.0 -2.1 0.0 0.0 0.5 0.5 17.5 0 3 Dry 2.13

BH03 1014 0.0 0.0 0.0 0.0 0.0 0.0 15.6 40 750 Dry 10.40

Notes Logged by

ST 

GAS MONITORING LOG SHEET

All other gases recorded at 'steady state' unless otherwise stated

 mb l/hr %%

N
o

te

% ppm m bgl

Flow Methane
Carbon    

Dioxide

Flow rate, methane and carbon dioxide reported as 'maximum' (max) and 'steady state' (SS) readings. 

1% gas volume = 10,000 ppm

ppm m bgl



Curtins Consulting

Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG

Tel: 0161 236 2394

Fax: 0161 228 7902

Project: Chandos Hall Date: 07/02/2018

Job Number: B065374.001 Visit: 2

Client: IQ Student Accommodation Weather: Clear

Barometric State: Falling Ground Conditions: Dry 

Borehole 

Reference 

Barometric 

Pressure
Oxygen

Hydrogen 

Sulphide

Carbon 

Monoxide

Water     

Level

Borehole 

Base

Max SS Max SS Max SS

WS01 1013 0.1 0.0 0.0 0.0 0.0 0.0 20.10 0 3 3.00 3.00

WS02A 1013 0.0 0.0 0.0 0.0 2.2 2.2 15.40 0 1 Dry 3.90

WS03 1012 0.0 0.0 0.0 0.0 0.2 0.2 12.00 0 1 3.00 3.00

WS07 1014 0.0 0.0 0.0 0.0 0.2 0.2 20.20 0 3 1.17 2.60

WS08 1013 -0.2 0.0 0.0 0.0 0.8 0.8 18.80 0 1 1.85 3.50

WS09 1013 0.0 0.0 0.0 0.0 0.2 0.2 19.2 0 1 0.60 3.40

WS10 1013 0.0 0.0 0.0 0.0 0.9 0.9 19.5 0 0 1.17 1.50

WS11 1014 0.0 0.0 0.0 0.0 0.6 0.6 15.2 0 1 2.15 2.15

BH03 1012 0.1 0.1 0.0 0.0 1.0 1.0 15.8 0 6 Dry 10.30

Notes Logged by

ST

All other gases recorded at 'steady state' unless otherwise stated

Flow Methane
Carbon    

Dioxide

N
o

te

 mb l/hr % %

GAS MONITORING LOG SHEET

% ppm m bgl

1% gas volume = 10,000 ppm

Flow rate, methane and carbon dioxide reported as 'maximum' (max) and 'steady state' (SS) readings. 

ppm m bgl



Curtins Consulting

Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG

Tel: 0161 236 2394

Fax: 0161 228 7902

Project: Chandos Hall Date: 16/02/2018

Job Number: B065374.001 Visit: 3

Client: IQ Student Accommodation Weather: Clear

Barometric State: Falling Ground Conditions: Mostly dry 

Borehole 

Reference 

Barometric 

Pressure
Oxygen

Hydrogen 

Sulphide

Carbon 

Monoxide

Water     

Level

Borehole 

Base

Max SS Max SS Max SS

WS01 1013 0.0 0.0 0.0 0.0 0.7 0.7 19.1 0 0 3.00 3.10

WS02A 1013 0.0 0.0 0.0 0.0 2.3 2.3 15.2 0 0 Dry 3.90

WS03 1013 0.0 0.0 0.0 0.0 0.1 0.1 11.7 0 0 2.33 3.00

WS07 1013 0.0 0.0 0.0 0.0 0.4 0.5 19.0 0 3 1.10 2.60

WS08 1013 0.0 0.0 0.0 0.0 0.7 0.7 19.7 0 5 1.83 3.50

WS09 1016 0.0 0.0 0.0 0.0 0.1 0.1 20.6 0 1 0.43 3.40

WS10 1014 0.0 0.0 0.0 0.0 0.5 0.5 20.2 0 5 1.00 1.40

WS11 1013 0.0 0.0 0.0 0.0 0.0 0.0 19.0 0 0 Dry 2.15

BH03 1013 0.0 0.0 0.0 0.0 1.7 1.7 16.0 0 5 Dry 10.30

Notes Logged by

ST

All other gases recorded at 'steady state' unless otherwise stated

Flow Methane
Carbon    

Dioxide

N
o

te

 mb l/hr % %

GAS MONITORING LOG SHEET

% ppm m bgl

1% gas volume = 10,000 ppm

Flow rate, methane and carbon dioxide reported as 'maximum' (max) and 'steady state' (SS) readings. 

ppm m bgl



Curtins Consulting

Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG

Tel: 0161 236 2394

Fax: 0161 228 7902

Project: Chandos Hall Date: 05/03/2018

Job Number: B065374.001 Visit: 4

Client: IQ Student Accommodation Weather: Overcast 

Barometric State: Steady Ground Conditions: Damp 

Borehole 

Reference 

Barometric 

Pressure
Oxygen

Hydrogen 

Sulphide

Carbon 

Monoxide

Water     

Level

Borehole 

Base

Max SS Max SS Max SS

WS01 980 0.0 0.0 0.0 0.0 0.6 0.6 19.8 0 0 2.97 3.00

WS02A 980 0.0 0.0 0.0 0.0 2.3 2.3 14.9 0 0 Dry 3.90

WS03 980 0.0 0.0 0.0 0.0 0.2 0.2 14.4 0 3 3.00 3.00

WS07 980 0.1 0.1 0.0 0.0 0.2 0.2 20.1 0 1 1.16 2.50

WS08 981 0.0 0.0 0.0 0.0 0.5 0.5 20.2 0 0 1.85 2.50

WS09 982 0.0 0.0 0.0 0.0 0.2 0.1 20.2 0 1 0.50 3.40

WS10 981 0.0 0.0 0.0 0.0 0.6 0.6 20.1 0 1 1.22 1.40

WS11 980 6.4 0.0 0.0 0.0 0.7 0.7 10.6 0 0 2.01 2.15 1

BH03 981 0.0 0.0 0.0 0.0 0.6 0.5 19.4 0 0 Dry 10.40

Notes Logged by

1 - Steady state flow rate achieved after 1 minute and 30 seconds. ST 

All other gases recorded at 'steady state' unless otherwise stated

Flow Methane
Carbon    

Dioxide

N
o

te

 mb l/hr % %

GAS MONITORING LOG SHEET

% ppm m bgl

1% gas volume = 10,000 ppm

Flow rate, methane and carbon dioxide reported as 'maximum' (max) and 'steady state' (SS) readings. 

ppm m bgl



Curtins Consulting

Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG

Tel: 0161 236 2394

Fax: 0161 228 7902

Project: Chandos Hall Date: 14/03/2018

Job Number: B065374.001 Visit: 5

Client: IQ Student Accommodation Weather: Overcast 

Barometric State: Falling Ground Conditions: Damp 

Borehole 

Reference 

Barometric 

Pressure
Oxygen

Hydrogen 

Sulphide

Carbon 

Monoxide

Water     

Level

Borehole 

Base

Max SS Max SS Max SS

WS01 990 0.0 0.0 0.0 0.0 0.7 0.7 19.2 0 0 2.95 5.00

WS02A 990 0.0 0.0 0.0 0.0 2.0 2.0 16.1 0 1 Dry 3.90

WS03 990 0.0 0.0 0.0 0.0 0.7 0.7 12.8 0 3 2.12 3.00

WS07 990 0.0 0.0 0.0 0.0 0.2 0.2 20.1 0 3 2.00 2.20

WS08 991 0.0 0.0 0.0 0.0 0.5 0.4 20.0 0 0 1.81 2.50

WS09 991 0.0 0.0 0.0 0.0 0.0 0.0 16.1 0 1 0.40 3.40

WS10 991 0.0 0.0 0.0 0.0 0.4 0.4 19.9 0 3 1.10 1.40

WS11 990 0.0 0.0 0.0 0.0 0.8 0.7 10.6 0 0 2.00 2.20

BH03 992 0.0 0.0 0.0 0.0 0.5 0.5 19.6 0 0 Dry 10.40

Notes Logged by

ST 

All other gases recorded at 'steady state' unless otherwise stated

Flow Methane
Carbon    

Dioxide

N
o

te

 mb l/hr % %

GAS MONITORING LOG SHEET

% ppm m bgl

1% gas volume = 10,000 ppm

Flow rate, methane and carbon dioxide reported as 'maximum' (max) and 'steady state' (SS) readings. 

ppm m bgl



Curtins Consulting

Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG

Tel: 0161 236 2394

Fax: 0161 228 7902

Project: Chandos Hall Date: 03/04/2018

Job Number: B065374.001 Visit: 6

Client: IQ Student Accommodation Weather: Light cloud

Barometric State: Steady Ground Conditions: Dry

Borehole 

Reference 

Barometric 

Pressure
Oxygen

Hydrogen 

Sulphide

Carbon 

Monoxide

Water     

Level

Borehole 

Base

Max SS Max SS Max SS

WS01 983 0.0 0.0 0.0 0.0 0.0 0.0 20.9 3 1 2.92 3.04

WS02A 984 0.0 0.0 0.0 0.0 0.0 0.0 20.9 3 1 Dry 3.90

WS03 984 0.1 0.0 0.0 0.0 0.0 0.0 20.9 3 1 2.83 2.96

WS07 - - - - - - - - - - - - 1

WS08 983 0.0 0.0 0.0 0.0 0.0 0.0 21.1 3 1 1.74 2.50

WS09 983 0.0 0.0 0.0 0.0 0.0 0.0 20.8 4 1 0.45 3.40

WS10 982 0.0 0.0 0.0 0.0 0.0 0.0 20.8 3 0 1.10 1.45

WS11 983 0.0 0.0 0.0 0.0 0.0 0.0 20.8 4 0 1.85 2.15

BH03 983 0.0 0.0 0.0 0.0 0.0 0.0 20.7 4 0 Dry 10.40

Notes Logged by

1 - Monitoring well could not be accessed. MH

All other gases recorded at 'steady state' unless otherwise stated

Flow Methane
Carbon    

Dioxide

N
o

te

 mb l/hr % %

GAS MONITORING LOG SHEET

% ppm m bgl

1% gas volume = 10,000 ppm

Flow rate, methane and carbon dioxide reported as 'maximum' (max) and 'steady state' (SS) readings. 

ppm m bgl



Curtins Consulting

Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG

Tel: 0161 236 2394

Fax: 0161 228 7902

Project: Chandos Hall Date: 21/06/2019

Job Number: B065374.001 Visit: 1A

Client: Chandos Hall Weather: Sunny

Barometric State: Steady Ground Conditions: Dry

Borehole 

Reference 

Water      

Level

Borehole 

Base

N
o

te

m bgl

BH401 7.42 9.95

BH402 12.58 18.09

BH403 12.77 20.24

Notes Logged by

ZH

m bgl

GROUNDWATER LEVEL MONITORING LOG SHEET



Curtins Consulting

Merchant Exchange, 17-19 Whitworth Street West, Manchester, M1 5WG

Tel: 0161 236 2394

Fax: 0161 228 7902

Project: Chandos Hall Date: 26/06/2019

Job Number: B065374.001 Visit: 2A

Client: Chandos Hall Weather: Sunny

Barometric State: Steady Ground Conditions: Dry

Borehole 

Reference 

Water      

Level

Borehole 

Base

N
o

te

m bgl

BH401 7.40 9.80

BH402 12.55 18.01

BH403 12.59 20.05

Notes Logged by

PN

GROUNDWATER LEVEL MONITORING LOG SHEET

m bgl
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Appendix F GAC Screening Thresholds 

• Curtins, Soil GAC Thresholds for 6.0%, 2.5% and 1.0% SOM.  

• Curtins, Water Tier 1 Thresholds 

 

 

  



Contaminants Residential with 

home grown 

produce

Residential without 

home grown 

produce

Allotments Commercial Public open space 

near residential 

housing POSresi

Public park 

POSpark

Metals

Beryllium 1.7 1.7 35 12 2.2 63

Boron 290 11,000 45 240,000 21,000 46,000

Cadmium 10
(13 

22 85
(13 

150 1.8 3.9 230 410 120 220 560 880

Chromium III 910 910 18,000 8,600 1,500 33,000

Chromium VI 6 21 6 21 1.8 170 33 49 7.7 21 220 250

Lead 200 310 80 2,300 630 1,300

Mercury (elemental) 1 1 26 26 16 26
(8

 [30 ]

Mercury (inorganic) 170 240 80 3600 120 240

Nickel 130
(10

180
(10

53
(11

980
(10

230 800

Vanadium 410 1200 91 9000 2000 5000

Copper 2400 7100 520 68000 12000 44000

Zinc 3700 40000 620 730000 81000 170000

Semi-Metals and non-metals

Arsenic 32
(12 

37 35
(12 

40 43
(12 

49 640
(12 

640 79  79 170  170

Antimony 550 7500 1500 3300

Selenium 350 600 120 13000 1100 1800

Inorganic chemicals

Cyanide 34 34 34 34 34 34

Organic contaminants

Aliphatic risk banded hydrocarbons - TPHCWG method

EC>5 - EC6 160 160 3900 12000 600000 180000

EC>6 - EC8 530 530 13000 40000 620000 320000

EC>8 - EC10 150 150 1700 11000 13000 21000

EC10-EC12 760 770 7300 47000 13000 24000

EC12-EC16 4300 4400 13000 90000 13000 26000

EC>16 - EC35 110000 110000 270000 1800000 250000 490000

EC>35 - EC44 110000 110000 270000 1800000 250000 490000

Aromatic risk banded hydrocarbons - TPHCWG method

EC>5 - EC7 300 1400 57 86000 56000 92000

EC>7 - EC8 660 3900 120 180000 56000 100000

EC>8 - EC10 190 270 51 17000 5000 9300

EC10 - EC12 380 1200 74 34000 5000 10000

EC12 - EC16 660 2500 130 38000 5000 10000

EC>16 - EC21 930 1900 260 28000 3800 7800

EC>21 - EC35 1700 1900 1600 28000 3800 7900

EC>35 - EC44 1700 1900 1600 28000 3800 7900

Aliph + Arom EC >44-70 1900 1900 3000 28000 3800 7900

Aromatic 

Benzene 0.33 0.87 1.0 3.3 0.07 0.18 95 98 73 140 110 230

Ethyl benzene 350 840 90 2800
(8

 [66000] 2800
(8

 [25000 ] 2800
(8

 [27000 ]

Toluene 610 2700 120 4400
(8

 [190000] 4400
(8

 [56000 ] 4400
(8

 [100000 ]

Xylene
(9

230 290 160 2600
(8

 [32000] 2600
(8

 [43000 ] 2600
(8

 [31000 ]

Phenol 420 520 280 3200
(14

 (38000) 3200
(14

 (10000 ) 3200
(14 

(9300 )

Polycyclic Aromatic Hydrocarbons (PAH)

Naphthalene 13 13 24 1100 4900 3000

Acenaphthylene 920 6000 160 100000 15000 30000

Acenaphthene 1100 6000 200 100000 15000 30000

Fluorene 860 4500 160 71000 9900 20000

Phenanthrene 440 1500 90 23000 3100 6300

Anthracene 11000 37000 2200 540000 74000 150000

Fluoranthene 890 1600 290 23000 3100 6400

Pyrene 2000 3800 620 54000 7400 15000

Benz(a)anthracene 13 15 13 180 29 62

Chrysene 27 32 19 350 57 120

Benzo(b)fluoranthene 3.7 4.0 3.9 45 7.2 16.0

Benzo(k)fluoranthene 100 110 130 1200 190 440

Benzo(a)pyrene 3.0 5.0 3.2 5.3 3.5 5.7 36 77 5.7 10 13 21

Indeno(123cd)pyrene 41 46 39 510 82 180

Dibenzo(ah)anthracene 0.3 0.32 0.43 3.6 0.58 1.4

Benzo(ghi)perylene 350 360 640 4000 640 1600

Chlorinated Aliphatic Hydrocarbons

Vinyl chloride 0.0014 0.0015 0.0018 0.12 3.5 5.4

Trichloroethene (TCE) 0.075 0.08 0.21 5.7 120 120

1,1,1,2 Tetrachlorethane 6.4 8.2 4.4 560 1400 2100

Tetrachlorethene (PCE) 0.90 0.92 3.6 95 1400 1500

1,1,1 Trichlorethane 39 40 240 3000 140000 100000

Notes

1. All values above are in mg/kg

3. Soil organic matter (SOM) is assumed to be 6% - DEFAULT VALUE

4. Soil type is assumed to be sandy loam - DEFAULT SOIL TYPE

7. For classrooms consider increasing the dust loading fator in the 'Soil and Building Data' of the CLEA 1.04 model from 50 to 100µg m
-3

8. Based on vapour saturation limt as suggested by EA / [ ] model value

9. Lowest of o-, m- and p-xylene

10. Based on comparison of inhalation exposure with inhalation TDI

11. Based on comparison of oral, dermal, and inhalation exposure with the oral TDI

12. Based on a comparison of oral and dermal soil exposure with oral Index Dose only

13. Averaged over and based on lifetime exposure

15. NA: Not applicable

V1 Mar 2017

6. For commercial, the building type is conservatively assumed to be a pre 1970s office building, where the proposed development comprises houses, flat with living spaces changes setting in model accordingly

14. Based on critical concentration for skin irritation in humans arising from contact with phenol in aqueous solution (number in brackets based on health effects following long term exposure for illustration)

2. Numbers in bold are SGVs or GAC that are derived based on SGV report input parameters, numbers in italics are S4ULs , numbers in bold-italics  are based on EIC/AGS/CL:AIRE numbers & input

    parameters  and underlined numbers are C4SLs

5. For residential, the building type is conservatively assumed to be a small terrace house where the development includes bungalows change to more conservative bungalow setting in computer model

                                                                 

Adopted Soil Generic Assessment Criteria 

Sandy loam with 6% SOM



Contaminants Residential with 

home grown 

produce

Residential without 

home grown 

produce

Allotments Commercial Public open space 

near residential 

housing POSresi

Public park 

POSpark

Metals

Beryllium 1.7 1.7 35 12 2.2 63

Boron 290 11,000 45 240,000 21,000 46,000

Cadmium 10
(13 

22 85
(13 

150 1.8 3.9 230 410 120 220 560 880

Chromium III 910 910 18,000 8,600 1,500 33,000

Chromium VI 6 21 6 21 1.8 170 33 49 7.7 21 220 250

Lead 200 310 80 2,300 630 1,300

Mercury (elemental) 1 1 26 26 16 26
(8

 [30 ]

Mercury (inorganic) 170 240 80 3600 120 240

Nickel 130
(10

180
(10

53
(11

980
(10

230 800

Vanadium 410 1200 91 9000 2000 5000

Copper 2400 7100 520 68000 12000 44000

Zinc 3700 40000 620 730000 81000 170000

Semi-Metals and non-metals

Arsenic 32
(12 

37 35
(12 

40 43
(12 

49 640
(12 

640 79  79 170  170

Antimony 550 7500 1500 3300

Selenium 350 600 120 13000 1100 1800

Inorganic chemicals

Cyanide 34 34 34 34 34 34

Organic contaminants

Aliphatic risk banded hydrocarbons - TPHCWG method

EC>5 - EC6 78 78 1700 5900 590000 130000

EC>6 - EC8 230 230 5600 17000 610000 220000

EC>8 - EC10 65 65 770 4800 13000 18000

EC10-EC12 330 330 4400 23000 13000 23000

EC12-EC16 2400 2400 13000 82000 13000 25000

EC>16 - EC35 92000 92000 270000 1700000 250000 480000

EC>35 - EC44 92000 92000 270000 1700000 250000 480000

Aromatic risk banded hydrocarbons - TPHCWG method

EC>5 - EC7 140 690 27 46000 56000 84000

EC>7 - EC8 290 1800 51 110000 56000 95000

EC>8 - EC10 83 110 21 8100 5000 8500

EC10 - EC12 180 590 31 28000 5000 9700

EC12 - EC16 330 2300 57 37000 5100 10000

EC>16 - EC21 540 1900 110 28000 3800 7700

EC>21 - EC35 1500 1900 820 28000 3800 7800

EC>35 - EC44 1500 1900 820 28000 3800 7800

Aliph + Arom EC >44-70 1800 1900 2100 28000 3800 7800

Aromatic 

Benzene 0.16 0.49 0.035 50 72 100

Ethyl benzene 150 380 39 1200
(8

 [35000] 1200
(8

 [24000 ] 1200
(8

 [22000 ]

Toluene 270 1300 51 1900
(8

 [110000] 1900
(8

 [56000 ] 1900
(8

 [95000 ]

Xylene
(9

98 120 70 1200
(8

 [14000] 1200
(8

 [42000 ] 1200
(8

 [23000 ]

Phenol 290 420 140 1500
(14

 (35000) 1500
(14

 (10000 ) 1500
(14

 (8300 )

Polycyclic Aromatic Hydrocarbons (PAH)

Naphthalene 5.6 5.6 10 460 4900 1900

Acenaphthylene 420 4600 69 97000 15000 30000

Acenaphthene 510 4700 85 97000 15000 30000

Fluorene 400 3800 67 68000 9900 20000

Phenanthrene 220 1500 38 22000 3100 6200

Anthracene 5400 35000 950 540000 74000 150000

Fluoranthene 560 1600 130 23000 3100 6300

Pyrene 1200 3800 270 54000 7400 15000

Benz(a)anthracene 11 14 6.5 170 29 56

Chrysene 22 31 9.4 350 57 110

Benzo(b)fluoranthene 3.3 4.0 2.1 44 7.2 15

Benzo(k)fluoranthene 93 110 75 1200 190 410

Benzo(a)pyrene 2.7 3.2 2 35 5.7 12

Indeno(123cd)pyrene 36 46 21 510 82 170

Dibenzo(ah)anthracene 0.28 0.32 0.27 3.6 0.57 1.3

Benzo(ghi)perylene 340 360 470 4000 640 1500

Chlorinated Aliphatic Hydrocarbons

Vinyl chloride 0.00087 0.001 0.001 0.077 3.5 5

Trichloroethene (TCE) 0.034 0.036 0.091 2.6 120 91

1,1,1,2 Tetrachlorethane 2.8 3.5 1.9 250 1400 1800

Tetrachlorethene (PCE) 0.39 0.4 1.5 42 1400 1100

1,1,1 Trichlorethane 18 18 110 1300 140000 76000

Notes

1. All values above are in mg/kg

3. Soil organic matter (SOM) is assumed to be 2.5% - DEFAULT VALUE

4. Soil type is assumed to be sandy loam - DEFAULT SOIL TYPE

7. For classrooms consider increasing the dust loading fator in the 'Soil and Building Data' of the CLEA 1.04 model from 50 to 100µg m
-3

8. Based on vapour saturation limt as suggested by EA / [ ] model value

9. Lowest of o-, m- and p-xylene

10. Based on comparison of inhalation exposure with inhalation TDI

11. Based on comparison of oral, dermal, and inhalation exposure with the oral TDI

12. Based on a comparison of oral and dermal soil exposure with oral Index Dose only

13. Averaged over and based on lifetime exposure

15. NA: Not applicable

V1 Mar 2017

                                                                 

Adopted Soil Generic Assessment Criteria 

Sandy loam with 2.5% SOM

2. Numbers in bold are SGVs or GAC that are derived based on SGV report input parameters, numbers in italics are S4ULs , numbers in bold-italics  are based on EIC/AGS/CL:AIRE numbers & input

    parameters  and underlined numbers are C4SLs

5. For residential, the building type is conservatively assumed to be a small terrace house where the development includes bungalows change to more conservative bungalow setting in computer model

6. For commercial, the building type is conservatively assumed to be a pre 1970s office building, where the proposed development comprises houses, flat with living spaces changes setting in model accordingly

14. Based on critical concentration for skin irritation in humans arising from contact with phenol in aqueous solution (number in brackets based on health effects following long term exposure for illustration)



Contaminants Residential with 

home grown 

produce

Residential without 

home grown 

produce

Allotments Commercial Public open space 

near residential 

housing POSresi

Public park 

POSpark

Metals

Beryllium 1.7 1.7 35 12 2.2 63

Boron 290 11,000 45 240,000 21,000 46,000

Cadmium 10
(13 

22 85
(13 

150 1.8 3.9 230 410 120 220 560 880

Chromium III 910 910 18,000 8,600 1,500 33,000

Chromium VI 6 21 6 21 1.8 170 33 49 7.7 21 220 250

Lead 200 310 80 2,300 630 1,300

Mercury (elemental) 1 1 26 26 16 26
(8

 [30 ]

Mercury (inorganic) 170 240 80 3600 120 240

Nickel 130
(10

180
(10

53
(11

980
(10

230 800

Vanadium 410 1200 91 9000 2000 5000

Copper 2400 7100 520 68000 12000 44000

Zinc 3700 40000 620 730000 81000 170000

Semi-Metals and non-metals

Arsenic 32
(12 

37 35
(12 

40 43
(12 

49 640
(12 

640 79  79 170  170

Antimony 550 7500 1500 3300

Selenium 350 600 120 13000 1100 1800

Inorganic chemicals

Cyanide 34 34 34 34 34 34

Organic contaminants

Aliphatic risk banded hydrocarbons - TPHCWG method

EC>5 - EC6 42 42 730 3200 570000 95000

EC>6 - EC8 100 100 2300 7800 600000 150000

EC>8 - EC10 27 27 320 2000 13000 14000

EC10-EC12 130 130 2200 9700 13000 21000

EC12-EC16 1100 1100 11000 59000 13000 25000

EC>16 - EC35 65000 65000 260000 1600000 250000 450000

EC>35 - EC44 65000 65000 260000 1600000 250000 450000

Aromatic risk banded hydrocarbons - TPHCWG method

EC>5 - EC7 70 370 13 26000 56000 76000

EC>7 - EC8 130 860 22 56000 56000 87000

EC>8 - EC10 34 47 8.6 3500 5000 7200

EC10 - EC12 74 250 13 16000 5000 9200

EC12 - EC16 140 1800 23 36000 5100 10000

EC>16 - EC21 260 1900 46 28000 3800 7600

EC>21 - EC35 1100 1900 370 28000 3800 7800

EC>35 - EC44 1100 1900 370 28000 3800 7800

Aliph + Arom EC >44-70 1600 1900 1200 28000 3800 7800

Aromatic 

Benzene 0.08 0.3 0.017 28 72 90

Ethyl benzene 65 170 16 520
(8

 [17000] 520
(8

 [24000] 520
(8

 [17000]

Toluene 120 610 22 860
(8

 [59000] 860
(8

 [56000] 860
(8

 [87000]

Xylene
(9

41 53 28 480
(8

 [69000] 480
(8

 [41000] 480
(8

 [17000]

Phenol 180 310 66 760
(14

 (31000) 760
(14

  (10000) 760
(14

  (7600)

Polycyclic Aromatic Hydrocarbons (PAH)

Naphthalene 2.3 2.3 4.1 190 4900 1200

Acenaphthylene 170 2900 28 83000 15000 29000

Acenaphthene 210 3000 34 84000 15000 29000

Fluorene 170 2800 27 63000 9900 20000

Phenanthrene 95 1300 15 22000 3100 6200

Anthracene 2400 31000 380 520000 74000 150000

Fluoranthene 280 1500 52 23000 3100 6300

Pyrene 620 3700 110 54000 7400 15000

Benz(a)anthracene 7.2 11 2.9 170 29 49

Chrysene 15 30 4.1 350 57 93

Benzo(b)fluoranthene 2.6 3.9 0.99 44 7.1 13

Benzo(k)fluoranthene 77 110 37 1200 190 370

Benzo(a)pyrene 2.2 3.2 0.97 35 5.7 11

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

Dibenzo(ah)anthracene 0.24 0.31 0.14 3.5 0.57 1.1

Benzo(ghi)perylene 320 360 290 3900 640 1400

Chlorinated Aliphatic Hydrocarbons

Vinyl chloride 0.00064 0.00077 0.00055 0.059 3.5 4.8

Trichloroethene (TCE) 0.016 0.017 0.041 1.2 120 70

1,1,1,2 Tetrachlorethane 1.2 1.5 0.79 110 1400 1500

Tetrachlorethene (PCE) 0.18 0.18 0.65 19 1400 810

1,1,1 Trichlorethane 8.8 9 48 660 140000 57000

Notes

1. All values above are in mg/kg

3. Soil organic matter (SOM) is assumed to be 1% - DEFAULT VALUE

4. Soil type is assumed to be sandy loam - DEFAULT SOIL TYPE

7. For classrooms consider increasing the dust loading fator in the 'Soil and Building Data' of the CLEA 1.04 model from 50 to 100µg m
-3

8. Based on vapour saturation limt as suggested by EA / [ ] model value

9. Lowest of o-, m- and p-xylene

10. Based on comparison of inhalation exposure with inhalation TDI

11. Based on comparison of oral, dermal, and inhalation exposure with the oral TDI

12. Based on a comparison of oral and dermal soil exposure with oral Index Dose only

13. Averaged over and based on lifetime exposure

15. NA: Not applicable

V1 Mar 2017

                                                                  

Adopted Soil Generic Assessment Criteria 

Sandy loam with 1% SOM

2. Numbers in bold are SGVs or GAC that are derived based on SGV report input parameters, numbers in italics are S4ULs , numbers in bold-italics  are based on EIC/AGS/CL:AIRE numbers & input

    parameters  and underlined numbers are C4SLs

5. For residential, the building type is conservatively assumed to be a small terrace house where the development includes bungalows change to more conservative bungalow setting in computer model

6. For commercial, the building type is conservatively assumed to be a pre 1970s office building, where the proposed development comprises houses, flat with living spaces changes setting in model accordingly

14. Based on critical concentration for skin irritation in humans arising from contact with phenol in aqueous solution (number in brackets based on health effects following long term exposure for illustration)
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Water Contaminants: Initial Assessment of Risk  
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Introduction 

The Generic Assessment Criteria (GAC) employed as Tier 1 Controlled Water Screening criteria are 

given in Tables 1 and 2. The more conservative available Drinking Water Standards (DWS) and 

Environmental Quality Standards (EQS) (Freshwater and Saltwater), applicable in England and Wales 
have been included in the tables.   

The list of determinands is non-industry specific and it should be recognised that additional site specific 

determinands may need to be taken into account.  The applicability of these criteria, with regard to the 

developed Conceptual Site Model, is discussed within the relevant section of the preceding report.  
Further details on individual GAC can be obtained in the referenced source legislation. 

Generic Assessment Criteria 

Table 1 – Inorganic Contaminant Controlled Waters Generic Assessment Criteria 

Contaminant Units 

Hardness 
Banding 
(mg/l 
CaCO3) 

EQS 
(Freshwater) 

EQS 
(Saltwater) 

EU 
DWS 

WHO 

Arsenic µg/l - 50 25 10 10 

Boron µg/l - 2000 7000 1000 0.3 

Cadmium µg/l 

<40  0.08 

0.2 5 3 

40- <50 0.08 

50- <100 0.09 

100- <200 0.15 

>200 0.25 

Chromium III µg/l - 4.7 - 
50 50 

Chromium VI µg/l - 3.4 0.6 

Copper µg/l  - 
1  

bioavailablei 

3.76  

Where DOCii 

≤ 1mg 

2000 2000 
3.76 + (2.677 

x ((DOC/2)-

0.5)) 

Where DOCii 

>1mg/l 

Cyanide (Free) µg/l - 1 1     

Cyanide (Total) µg/l - 1 1 50 70 

Iron µg/l - 1000 1000 200 300 

Lead µg/l   1.2 1.3 10 10 

Mercury µg/l - 0.07iii 0.07 iii 1 1 

Nickel 
µg/l - 

4  

bioavailablei 
8.6 20 70 
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Contaminant Units 

Hardness 
Banding 
(mg/l 
CaCO3) 

EQS 
(Freshwater) 

EQS 
(Saltwater) 

EU 
DWS 

WHO 

Selenium µg/l - - - 10 10 

Sulphate mg/l - 400 - 250 - 

Sulphide µg/l - 0.25 - - - 

Zinc µg/l - 

10.9  

bioavailableii + 

ABCv 

6.8  

dissolvediV + 

ABC 

5000 3000 

i - fraction likely to have toxic effect as determined using the UKTAG Metal Bioavailability Assessment Tool 

ii  - concentration of dissolved organic carbon in mg/l of the receiving water (as identified in the Conceptual 

Site Model) 

iii  - in absence on Annual Average the Maximum Allowable Concentration Used  

iv - total dissolved as reported 

V - Average Background Concentration (ABC) as listed in Part 2 Table 2 in Ref. 1. 

 

Table 2 – Organic Contaminant Controlled Waters Generic Assessment Criteria 

Contaminant Units 
EQS 
(Freshwater) 

EQS 
(Saltwater) 

EU DWS WHO 

Organics 

Phenol (total) µg/l 7.7 7.7 0.5 - 

MTBE µg/l - - - 15 

Total Petroleum Hydrocarbons (TPH) 

Aliphatic C5-C6 µg/l - - - 15000 

Aliphatic C6-C8 µg/l - - - 15000 

Aliphatic C8-C10 µg/l - - - 300 

Aliphatic C10-C12 µg/l - - - 300 

Aliphatic C12-C16 µg/l - - - 300 

Aliphatic C16-C21 µg/l - - - 300 

Aliphatic C21-C35 µg/l - - - 300 

Aromatic C6-C7 
(benzene) 

µg/l 10 8 1 10 

Aromatic C7-C8 
(toluene) 

µg/l 74 74 - 700 

Aromatic C8-C10 
(ethylbenzene) 

µg/l 20 20 - 300 

Aromatic C10-C12 µg/l - - - 100 

Aromatic C12-C16 µg/l - - - 100 

Aromatic C16-C21 µg/l - - - 90 

Aromatic C21-C35 µg/l - - - 90 

Total Hydrocarbons  
(Dissolved / Emulsion) 

µg/l - - 
10 

(revoked) 
300 
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Water Contaminants: Initial Assessment of Risk  
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Contaminant Units 
EQS 
(Freshwater) 

EQS 
(Saltwater) 

EU DWS WHO 

BTEX Compounds 

Benzene µg/l 10 8 1 10 

Toluene µg/l 74 74 - 700 

Ethyl-benzene µg/l 20 20 - 300 

Xylene (o+p+m) µg/l 30 30 - - 

Polycyclic Aromatic Hydrocarbons (PAH) 

Anthracene µg/l 0.1 0.1 - - 

Benzo(a)pyrene µg/l 0.00017 0.00017 0.01 0.01 

Napthalene µg/l 2 2 - - 

PAHs Sum of four-
benzo(b)fluoranthene, 
benzo(ghi)perylene, 
benzo(k)fluoranthene, indeno(1,2,3-
c,d)pyrene 

µg/l - - 0.1 - 

 

 

References 

1 The Water Framework Directive, (Standards and Classification) Directions (England and Wales) 
[2015] 
2 Council Directive 76/464/EEC, Council Directive on pollution caused by certain dangerous 
substances discharged into the aquatic environment of the Community (Dangerous Substances 
Directive) [1976] 
3 Council Directive 98/83/EC on the quality of water intented for human consumption [1998] 
4 World Health Organisation (WHO), Guidelines for Drinking Water Quality. Third edition [2004] 
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Appendix G Tank Removal Verification Report 
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Our reference: 65347-CUR-00-XX-RP-GE-004-V01_Tank Removal 
 
27 September 2019 
 
Mr J Atkinson 
IQ Student Accommodation 
Suite 8a (8th Floor) 
Manchester One 
53 Portland Street 
Manchester 
M1 3LD 
 
Dear James, 
 
Re: Echo Street, Manchester – Underground Storage Tank Removal Verification  
 
Introduction 
 
In July 2019, two adjacent Underground Storage Tank (UST) were identified by Connell Brothers at 
Echo Street, underlying the former nursey in the north east of the site. Curtins were instructed to 
supervise the removal of the underground tanks.  
 
Connell Brothers indicated the structure had been decommissioned as the top was seen to be filled 
with concrete.  It is assumed that the tank, its surrounding concrete and contents, are being removed, 
tested and disposed of by another party. This letter report details these verification works.  
 
Curtins attended site on 6th August 2019 in order to: 
 

• Observe the removal of the tanks to inspect their integrity; 

• Collect soil samples from within the tank pit excavation to validate soils remaining in-situ; 

• Collect soil samples from the material removed around the tank; 

• Collect soil samples of the soils temporarily used to backfill the excavation; and 

• Collect a photographic record of the tank removal.  
 
Tank Removal 
 
A Curtins engineer attended site on 6th August 2019 to supervise the removal of the two UST 
undertaken by Connell Brothers, check for any evidence of historical contamination associated with 
leakages and to collect soil samples from within the tank pit and arisings for laboratory environmental 
chemistry analysis.  
 
A photographic record of the tank removal works is enclosed within Attachment A.  
 
Tank 1 was cynlindrcial in shape, circa 2.4m in length with a diameter of circa 1.5m with an 
approximate volume of 4.24m3.  
 
Tank 2 was cynlindrcial in shape, circa 3.5m in length with a diameter of circa 2.1m with an 
approximate volume of 12.12m3.  
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The tanks were generally found to be in good condition, contained within a concrete bund. The bund 
base of the concrete strata was approximately 400mm to 500mm thick. The concrete base was 
situated on top of the natural clay strata.  
 
During removal of the tanks and concrete casing, a slight hydrocarbon odour and occasional black 
staining of the concrete was observed by the engineer.  
 
On removal of Tank 1 a small volume of liquids with a slight sheen were observed, on top of the 
concrete base. The liquids were removed through use of a spill kit before the concrete was broken 
out. 
 
Tank 2 was broken in situ due to its size to allow removal. A polythene membrane was placed 
underneath during this process to protect the surrounding soils from leakages of any remaining liquids. 
No leakages were observed.  
 
Once the tanks were removed were placed on polyethene membrane to protect the surrounding soils 
from leakages of any remaining liquids. No further leakages were observed. They were later put into 
skips for disposal.  
 
Upon removal of the tank, surrounding concrete and soils, a visual inspection confirmed the 
surrounding remaining soils showed no evidence of contamination  four soil samples TP601A, 
TP601B, TP601E and TP601F were collected from the side walls around the tank depths of 3.0 – 
3.20m bgl and two soil samples TP601C and TP601D were collected from the base of the excavation 
at 3.20m bgl. All soil samples were sent to the UKAS accredited laboratory (Envirolab) and analysed 
for lead, BTEX, TPHs and PAHs for validation to remain in-situ. A sample location plan is presented 
within Attachment B laboratory analytical results presented within Attachment C.  
 
Soil samples SP01A – SP01C were collected from the stockpile of material that had been removed 
from around the tank to verify that the material was suitable for ‘Commercial’ use and be returned to 
the excavation or disposed of off-site. The locations of these samples are presented within Attachment 
B.  
 
Soil samples SP02A - B were taken after the excavation had been temporarily backfilled with material 
from an adjacent excavation to verify if these materials were suitable for use.. The locations of these 
samples are presented within Attachment B.  
 
Environmental Testing Results 
 
As the site is currently being developed for student accommodation with commercial uses on the 
ground floor, the environmental chemistry analysis results have been compared against the General 
Assessment Criteria (GAC) for a ‘Residential without Home Grown Produce’ end use (SOM 1%). 
These can be referred to within Attachment D at the end of this report.  
 
No exceedances of the GAC were recorded in any sample and therefore all the soils which were 
surrounding the tank, underlying soils and soil used to backfill are considered ‘suitable for use’. On 
this basis, no further excavation or delineation is required.  
 
However, it is understood that due to the requirement of a piling mat in the area the soils surrounding 
the tank and the soils temporarily placed into the excavation have been removed from site with the 
excavation filled with clean stone (virgin quarried material) to prevent soft spots. The excavated soils 
have been disposed of off-site.  
 
An initial assessment for the waste classification of the Made Ground and natural soils encountered 
on site was carried out through a comparison of the soil testing results against Tier 1 Thresholds and 
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using the Waste Soils Characterisation Assessment Tool. The initial assessment found that each of 
the soil samples tested have indicated to be non-hazardous with respect to Environment Agency 
waste classes, under guidance given in WM3.   
 
Construction workers should be provided with appropriate PPE and sanitary facilities with reference 
to the environmental testing results presented in attachment C. 
 
Conclusions  
 
Curtins have verified the removal of the two UST beneath the former nursey at Echo Street.  
 
The tanks were filled with concrete and appeared to be in relatively good condition with limited 
evidence of significant historic leakages and spills. On removal of Tank 1 a small volume of liquids 
with a slight sheen were observed, on top of the concrete base. The liquids were removed through 
use of a spill kit before the concrete was broken out. 
 
Once the tanks were removed were placed on polyethene membrane to protect the surrounding soils 
from leakages of any remaining liquids. No further leakages were observed. They were later put into 
skips for disposal.  
 
Environmental chemistry analysis results for representative soil samples taken from within and around 
the excavation identified no exceedances against General Assessment Criteria (GAC) for a 
‘Residential without Home Grown Produce’ end use (SOM 1%). On this basis, these soils are 
considered suitable for use.  
 
However, it is understood that due to the requirement of a piling mat in the area the soils surrounding 
the tank and the soils temporarily placed into the excavation have been removed from site with the 
excavation filled with clean stone to prevent soft spots. The excavated soils have been disposed of 
off-site. 
 
If you have any queries about the above or the attached documents, please don’t hesitate to contact 
the undersigned. 
 
Yours sincerely,  
 

 
 
P Neesham 
Geo-Environmental Engineer 
For and on behalf of  
Curtins Consulting Ltd 
 
 
Enclosed: 

Attachment A – Photographic Record  
Attachment B – Drawings  
Attachment C – Environmental Chemical Analysis Results 
Attachment D – Generic Assessment Criteria  

 
 
 
 



   

  

Curtins Consulting Limited 
17-19 Whitworth Street West, Manchester, M1 5WG 

t: 0161 236 2394   e: manchester@curtins.com   w: www.curtins.com 

Attachment A – Photographic Record 
 

Photo No: 1 
 
Description: Tanks In-Situ 
 

 

Photo No: 2 & 3 

 
Description: Polythene laid out for emplacement of excavation arisings and  
                      tanks  
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Photo No: 4 
 
Description: Removal of concrete bund to the side of the two tanks 
 

 

Photo No: 5 
 
Description: Removal of concrete bund to the side of the two tanks 
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Photo No: 6 
 
Description: Slight sheen observed in water observed beneath Tank 1 
 

 

Photo No: 7 
 
Description: Ground beneath the tank after the use of a spill kit  
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Photo No: 8 
 
Description: Removal of Tank 1 
 

 

Photo No: 9 
 
Description: Tank 1 
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Photo No: 10 
 
Description: Tank 2 in-situ 
 

 
 

Photo No: 11 
 
Description: Polythene put in place prior to cutting Tank 2 
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Photo No: 12 

 
Description: Tank 2 broken in half exposing concrete used for  
                      decommissioning  
 

 

Photo No: 13 
 
Description: Concrete base removed  
 

 
 
 



   

  

Curtins Consulting Limited 
17-19 Whitworth Street West, Manchester, M1 5WG 

t: 0161 236 2394   e: manchester@curtins.com   w: www.curtins.com 

Photo No: 15 
 
Description: Stockpiled material removed from around the tank (SP01)  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

  

Curtins Consulting Limited 
17-19 Whitworth Street West, Manchester, M1 5WG 

t: 0161 236 2394   e: manchester@curtins.com   w: www.curtins.com 

Attachment B – Drawings 
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Attachment C – Environmental Chemical Analysis Results 
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Units 7 & 8 Sandpits Business Park  
Mottram Road, Hyde, Cheshire, SK14 3AR  

FINAL ANALYTICAL TEST REPORT 
SUPPLEMENT TO TEST REPORT 19/06313/1 

Amendments: Request for Additional Analysis 

 Envirolab Job Number: 19/06313  
 Issue Number: 2 Date: 08 August, 2019 
 
 
 Client: Curtins Consulting 
  Merchant Exchange 
  17-19 Whitworth Street  
  Manchester 
  UK 
  M1 5WG  
 
 Project Manager: Amber Hatch-Walling/Jonathan Lord/Niall Farnworth  
 Project Name: Echo Street  
 Project Ref: B065374.001  
 Order No: EBMA1949  
 Date Samples Received: 03/07/19  
 Date Instructions Received: 04/07/19  
 Date Analysis Completed: 06/08/19  
 
 
 Prepared by:  Approved by:  
 

   
 Melanie Marshall Holly Neary-King 
 Laboratory Coordinator Client Manager 
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 Envirolab Job Number: 19/06313 Client Project Name: Echo Street 

   Client Project Ref: B065374.001 

Lab Sample ID 19/06313/1 19/06313/2 19/06313/3 19/06313/4 19/06313/5 19/06313/6 19/06313/7 

 U
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Client Sample No        

Client Sample ID BH201 BH201 BH201 BH201 BH201 BH201 BH201 

Depth to Top 0.32 2.40 3.60 3.00 5.00 7.00 7.20 

Depth To Bottom    3.45 5.45   

Date Sampled 01-Jul-19 01-Jul-19 01-Jul-19 01-Jul-19 01-Jul-19 01-Jul-19 02-Jul-19 

Sample Type Soil - ES Soil - ES Soil - ES Soil - U Soil - U Soil - ES Soil - U 

Sample Matrix Code 4A 5AB 5A   5 4A 

% Stones >10mmA 15.1 3.4 <0.1 - - <0.1 <0.1 % w/w 0.1 A-T-044 

pHD
M# 8.64 8.20 7.87 - - 8.55 8.65 pH 0.01 A-T-031s 

Sulphate (water sol 2:1)D
M# 0.08 0.26 0.10 - - 0.11 0.08 g/l 0.01 A-T-026s 

Cyanide (total)A
M# <1 <1 <1 - - - - mg/kg 1 A-T-042sTCN 

Phenols - Total by HPLCA <0.2 <0.2 <0.2 - - - - mg/kg 0.2 A-T-050s 

Organic matterD
M# 8.7 3.4 0.8 - - - - % w/w 0.1 A-T-032 OM 

ArsenicD
M# 11 11 4 - - - - mg/kg 1 A-T-024s 

Boron (water soluble)D
M# <1.0 1.1 <1.0 - - - - mg/kg 1 A-T-027s 

CadmiumD
M# 1.1 1.1 0.9 - - - - mg/kg 0.5 A-T-024s 

CopperD
M# 65 26 9 - - - - mg/kg 1 A-T-024s 

ChromiumD
M# 25 27 31 - - - - mg/kg 1 A-T-024s 

Chromium (hexavalent)D <1 <1 <1 - - - - mg/kg 1 A-T-040s 

LeadD
M# 25 75 16 - - - - mg/kg 1 A-T-024s 

MercuryD <0.17 <0.17 <0.17 - - - - mg/kg 0.17 A-T-024s 

NickelD
M# 35 26 24 - - - - mg/kg 1 A-T-024s 

SeleniumD
M# <1 <1 <1 - - - - mg/kg 1 A-T-024s 

ZincD
M# 33 51 43 - - - - mg/kg 5 A-T-024s 

1.01 % Moisture BS1377 1990 pt2 cl3.2D
# - - - - - Appended Appended  0.1 Subcon SS 

1.02 Atterburg 4Pt BS1377 1990 pt2 
cl4.4,5.3+5.4D

# 
- - - - - Appended -  1 Subcon SS 

1.10 PSD (Grading/63um/sand fraction/wet 
sieve) BS1377 pt 2 1990 cl 9.2D

# 
- - - - - - Appended  0.1 Subcon SS 

4.01 Dimensional Consolidation (5 days) 
(75mm) BS1377:1990 Part5 cl 3D 

- - - Appended - - - N/A  Subcon SS 

5.02 Hand Vane Test (Natural Shear 
Strength by Hand Vane) (3 measurements)D 

- - - - Appended - -   Subcon SS 

5.05 QUT Multistage (100mm) BS1377 1990 
pt7 cl9 (Undrained Shear Strength)D

# 
- - - - US - - N/A  Subcon SS 
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 Envirolab Job Number: 19/06313 Client Project Name: Echo Street 

   Client Project Ref: B065374.001 

Lab Sample ID 19/06313/1 19/06313/2 19/06313/3 19/06313/4 19/06313/5 19/06313/6 19/06313/7 
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Client Sample No        

Client Sample ID BH201 BH201 BH201 BH201 BH201 BH201 BH201 

Depth to Top 0.32 2.40 3.60 3.00 5.00 7.00 7.20 

Depth To Bottom    3.45 5.45   

Date Sampled 01-Jul-19 01-Jul-19 01-Jul-19 01-Jul-19 01-Jul-19 01-Jul-19 02-Jul-19 

Sample Type Soil - ES Soil - ES Soil - ES Soil - U Soil - U Soil - ES Soil - U 

Sample Matrix Code 4A 5AB 5A   5 4A 

Asbestos in Soil (inc. matrix)           

Asbestos in soilD
# NAD NAD NAD - - - -   A-T-045 

Asbestos ACM - Suitable for Water 
Absorption Test? 

N/A N/A N/A - - - -    
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 Envirolab Job Number: 19/06313 Client Project Name: Echo Street 

   Client Project Ref: B065374.001 

Lab Sample ID 19/06313/1 19/06313/2 19/06313/3 19/06313/4 19/06313/5 19/06313/6 19/06313/7 
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Client Sample No        

Client Sample ID BH201 BH201 BH201 BH201 BH201 BH201 BH201 

Depth to Top 0.32 2.40 3.60 3.00 5.00 7.00 7.20 

Depth To Bottom    3.45 5.45   

Date Sampled 01-Jul-19 01-Jul-19 01-Jul-19 01-Jul-19 01-Jul-19 01-Jul-19 02-Jul-19 

Sample Type Soil - ES Soil - ES Soil - ES Soil - U Soil - U Soil - ES Soil - U 

Sample Matrix Code 4A 5AB 5A   5 4A 

PAH-16MS           

AcenaphtheneA
M# 1.29 <0.01 <0.01 - - - - mg/kg 0.01 A-T-019s 

AcenaphthyleneA
M# 0.08 <0.01 <0.01 - - - - mg/kg 0.01 A-T-019s 

AnthraceneA
M# 4.96 <0.02 <0.02 - - - - mg/kg 0.02 A-T-019s 

Benzo(a)anthraceneA
M# 8.81 <0.04 <0.04 - - - - mg/kg 0.04 A-T-019s 

Benzo(a)pyreneA
M# 5.40 <0.04 <0.04 - - - - mg/kg 0.04 A-T-019s 

Benzo(b)fluorantheneA
M# 6.90 <0.05 <0.05 - - - - mg/kg 0.05 A-T-019s 

Benzo(ghi)peryleneA
M# 2.30 <0.05 <0.05 - - - - mg/kg 0.05 A-T-019s 

Benzo(k)fluorantheneA
M# 2.78 <0.07 <0.07 - - - - mg/kg 0.07 A-T-019s 

ChryseneA
M# 7.75 <0.06 <0.06 - - - - mg/kg 0.06 A-T-019s 

Dibenzo(ah)anthraceneA
M# 0.66 <0.04 <0.04 - - - - mg/kg 0.04 A-T-019s 

FluorantheneA
M#  21.8 0.09 <0.08 - - - - mg/kg 0.08 A-T-019s 

FluoreneA
M# 1.14 <0.01 <0.01 - - - - mg/kg 0.01 A-T-019s 

Indeno(123-cd)pyreneA
M# 2.84 <0.03 <0.03 - - - - mg/kg 0.03 A-T-019s 

Naphthalene A
M# 0.24 <0.03 <0.03 - - - - mg/kg 0.03 A-T-019s 

PhenanthreneA
M#  20.6 0.09 <0.03 - - - - mg/kg 0.03 A-T-019s 

PyreneA
M#  17.2 <0.07 <0.07 - - - - mg/kg 0.07 A-T-019s 

Total PAH-16MSA
M#  105 0.18 <0.08 - - - - mg/kg 0.01 A-T-019s 
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 Envirolab Job Number: 19/06313 Client Project Name: Echo Street 

   Client Project Ref: B065374.001 

Lab Sample ID 19/06313/1 19/06313/2 19/06313/3 19/06313/4 19/06313/5 19/06313/6 19/06313/7 
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Client Sample No        

Client Sample ID BH201 BH201 BH201 BH201 BH201 BH201 BH201 

Depth to Top 0.32 2.40 3.60 3.00 5.00 7.00 7.20 

Depth To Bottom    3.45 5.45   

Date Sampled 01-Jul-19 01-Jul-19 01-Jul-19 01-Jul-19 01-Jul-19 01-Jul-19 02-Jul-19 

Sample Type Soil - ES Soil - ES Soil - ES Soil - U Soil - U Soil - ES Soil - U 

Sample Matrix Code 4A 5AB 5A   5 4A 

TPH CWG           

Ali >C5-C6A
# <0.01 <0.05 <0.01 - - - - mg/kg 0.01 A-T-022s 

Ali >C6-C8A
# <0.01 <0.05 <0.01 - - - - mg/kg 0.01 A-T-022s 

Ali >C8-C10A <1 22 <1 - - - - mg/kg 1 A-T-055s 

Ali >C10-C12A
M# <1 9 <1 - - - - mg/kg 1 A-T-055s 

Ali >C12-C16A
M# 2 <1 <1 - - - - mg/kg 1 A-T-055s 

Ali >C16-C21A
M# 6 2 <1 - - - - mg/kg 1 A-T-055s 

Ali >C21-C35A 15 8 <1 - - - - mg/kg 1 A-T-055s 

Total AliphaticsA 22 43 <1 - - - - mg/kg 1 A-T-055s 

Aro >C5-C7A
# <0.01 <0.05 <0.01 - - - - mg/kg 0.01 A-T-022s 

Aro >C7-C8A
# <0.01 <0.05 <0.01 - - - - mg/kg 0.01 A-T-022s 

Aro >C8-C10A 2 7 <1 - - - - mg/kg 1 A-T-055s 

Aro >C10-C12A
M# 3 2 <1 - - - - mg/kg 1 A-T-055s 

Aro >C12-C16A 29 1 <1 - - - - mg/kg 1 A-T-055s 

Aro >C16-C21A
M# 261 2 <1 - - - - mg/kg 1 A-T-055s 

Aro >C21-C35A
M# 610 6 1 - - - - mg/kg 1 A-T-055s 

Total AromaticsA 906 20 1 - - - - mg/kg 1 A-T-055s 

TPH (Ali & Aro >C5-C35)A 928 62 1 - - - - mg/kg 1 A-T-055s 

BTEX - BenzeneA
# <0.01 <0.05 <0.01 - - - - mg/kg 0.01 A-T-022s 

BTEX - TolueneA
# <0.01 <0.05 <0.01 - - - - mg/kg 0.01 A-T-022s 

BTEX - Ethyl BenzeneA
# <0.01 <0.05 <0.01 - - - - mg/kg 0.01 A-T-022s 

BTEX - m & p XyleneA
# <0.01 <0.05 <0.01 - - - - mg/kg 0.01 A-T-022s 

BTEX - o XyleneA
# <0.01 <0.05 <0.01 - - - - mg/kg 0.01 A-T-022s 

MTBEA
# <0.01 <0.05 <0.01 - - - - mg/kg 0.01 A-T-022s 

 



 
 

Page  6 of 8 

 

 Envirolab Job Number: 19/06313 Client Project Name: Echo Street 

   Client Project Ref: B065374.001 

Lab Sample ID 19/06313/9       
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Client Sample No        

Client Sample ID BH201       

Depth to Top 3.45       

Depth To Bottom 3.50       

Date Sampled        

Sample Type Soil - D       

Sample Matrix Code 5A       

% Stones >10mmA <0.1       % w/w 0.1 A-T-044 

pHD
M# 8.04       pH 0.01 A-T-031s 

Sulphate (water sol 2:1)D
M# 0.08       g/l 0.01 A-T-026s 

1.01 % Moisture BS1377 1990 pt2 cl3.2D
# Appended        0.1 Subcon SS 

1.02 Atterburg 4Pt BS1377 1990 pt2 
cl4.4,5.3+5.4D

# 
Appended        1 Subcon SS 
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REPORT NOTES 

 
 

General 
  This report shall not be reproduced, except in full, without written approval from Envirolab. 
  The results reported herein relate only to the material supplied to the laboratory. 
  The residue of any samples contained within this report, and any received with the same delivery, will be disposed of six weeks after 
   initial scheduling. For samples tested for Asbestos we will retain a portion of the dried sample for a minimum of six months after the 
   initial Asbestos testing is completed. 
  Analytical results reflect the quality of the sample at the time of analysis only.  

Opinions and interpretations expressed are outside the scope of our accreditation. 
If results are in italic font they are associated with an AQC failure, these are not accredited and are unreliable. 
A deviating samples report is appended and will indicate if samples or tests have been found to be deviating. Any test results affected 
may not be an accurate record of the concentration at the time of sampling and, as a result, may be invalid. 
The Client Sample No, Client Sample ID, Depth to Top, Depth to Bottom and Date Sampled were all provided by the client. 
 
Soil chemical analysis: 
All results are reported as dry weight (<40°C). 
For samples with Matrix Codes 1 - 6 natural stones, brick and concrete fragments >10mm and any extraneous material (visible glass, 
metal or twigs) are removed and excluded from the sample prior to analysis and reported results corrected to a whole sample basis. This 
is reported as '% stones >10mm'.  
For samples with Matrix Code 7 the whole sample is dried and crushed prior to analysis and this supersedes any “A” subscripts 
All analysis is performed on the sample as received for soil samples which are positive for asbestos or the client has informed asbestos 
may be present and/or if they are from outside the European Union and this supersedes any "D" subscripts. 
 
TPH analysis of water by method A-T-007: 
Free and visible oils are excluded from the sample used for analysis so that the reported result represents the dissolved  
phase only. 
 
Electrical Conductivity of water by Method A-T-037: 
Results greater than 12900µS/cm @ 25°C / 11550µS/cm @ 20°C fall outside the calibration range and as such are unaccredited. 
 
Asbestos: 
Asbestos in soil analysis is performed on a dried aliquot of the submitted sample and cannot guarantee to identify asbestos if only present 
in small numbers as discrete fibres/fragments in the original sample.  
Stones etc. are not removed from the sample prior to analysis. 
Quantification of asbestos is a 3 stage process including visual identification, hand picking and weighing and fibre counting by 
sedimentation/phase contrast optical microscopy if required. If asbestos is identified as being present but is not in a form that is suitable 
for analysis by hand picking and weighing (normally if the asbestos is present as free fibres) quantification by sedimentation is performed. 
Where ACMs are found a percentage asbestos is assigned to each with reference to 'HSG264, Asbestos: The survey guide' and the 
calculated asbestos content is expressed as a percentage of the dried soil sample aliquot used. 
 
Predominant Matrix Codes:  
1 = SAND, 2 = LOAM, 3 = CLAY, 4 = LOAM/SAND, 5 = SAND/CLAY, 6 = CLAY/LOAM, 7 = OTHER, 8 = Asbestos bulk ID sample. 
Samples with Matrix Code 7 & 8 are not predominantly a SAND/LOAM/CLAY mix and are not covered by our BSEN 17025 or MCERTS 
accreditations, with the exception of bulk asbestos which are BSEN 17025 accredited. 
Secondary Matrix Codes: 
A = contains stones, B = contains construction rubble, C = contains visible hydrocarbons, D = contains glass/metal,  
E = contains roots/twigs. 
 
Key: 
IS indicates Insufficient Sample for analysis.  
US indicates Unsuitable Sample for analysis. 
NDP indicates No Determination Possible.  
NAD indicates No Asbestos Detected. 
N/A indicates Not Applicable. 
Superscript # indicates method accredited to ISO 17025.  
Superscript "M" indicates method accredited to MCERTS. 
Subscript "A" indicates analysis performed on the sample as received. 
Subscript "D" indicates analysis performed on the dried sample, crushed to pass a 2mm sieve 
 
Please contact us if you need any further information. 
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Envirolab Deviating Samples Report 
Units 7&8 Sandpits Business Park, Mottram Road, Hyde, SK14 3AR 

 Tel. 0161 368 4921  email. ask@envlab.co.uk 
 

Client:  Curtins Consulting, Merchant Exchange, 17-19 Whitworth Street , Manchester, 

UK, M1 5WG  

Project No:  

Date Received: 

19/06313  

04/07/2019 (am)  

Project: Echo Street  Cool Box Temperatures (°C): 20.6 

Clients Project No: B065374.001 

 
 

Lab Sample ID 19/06313/9 

Client Sample No   

Client Sample ID/Depth BH201 3.45-
3.50m  

Date Sampled   

Deviation Code    

E (no date) ✓  

 
Key  
E (no date) No sampling date provided (all results affected if not provided) 

 
If, at any point before reaching the laboratory, the temperature of the samples has breached those set in published standards, e.g. BS-EN 5667-3, 
ISO 18400-102:2017, then the concentration of any affected analytes may differ from that at the time of sampling. 



   

  

Curtins Consulting Limited 
17-19 Whitworth Street West, Manchester, M1 5WG 

t: 0161 236 2394   e: manchester@curtins.com   w: www.curtins.com 

Attachment D – General Assessment Criteria  
 
  



Contaminants Residential with 

home grown 

produce

Residential without 

home grown 

produce

Allotments Commercial Public open space 

near residential 

housing POSresi

Public park 

POSpark

Metals

Beryllium 1.7 1.7 35 12 2.2 63

Boron 290 11,000 45 240,000 21,000 46,000

Cadmium 10
(13 

22 85
(13 

150 1.8 3.9 230 410 120 220 560 880

Chromium III 910 910 18,000 8,600 1,500 33,000

Chromium VI 6 21 6 21 1.8 170 33 49 7.7 21 220 250

Lead 200 310 80 2,300 630 1,300

Mercury (elemental) 1 1 26 26 16 26
(8

 [30 ]

Mercury (inorganic) 170 240 80 3600 120 240

Nickel 130
(10

180
(10

53
(11

980
(10

230 800

Vanadium 410 1200 91 9000 2000 5000

Copper 2400 7100 520 68000 12000 44000

Zinc 3700 40000 620 730000 81000 170000

Semi-Metals and non-metals

Arsenic 32
(12 

37 35
(12 

40 43
(12 

49 640
(12 

640 79  79 170  170

Antimony 550 7500 1500 3300

Selenium 350 600 120 13000 1100 1800

Inorganic chemicals

Cyanide 34 34 34 34 34 34

Organic contaminants

Aliphatic risk banded hydrocarbons - TPHCWG method

EC>5 - EC6 160 160 3900 12000 600000 180000

EC>6 - EC8 530 530 13000 40000 620000 320000

EC>8 - EC10 150 150 1700 11000 13000 21000

EC10-EC12 760 770 7300 47000 13000 24000

EC12-EC16 4300 4400 13000 90000 13000 26000

EC>16 - EC35 110000 110000 270000 1800000 250000 490000

EC>35 - EC44 110000 110000 270000 1800000 250000 490000

Aromatic risk banded hydrocarbons - TPHCWG method

EC>5 - EC7 300 1400 57 86000 56000 92000

EC>7 - EC8 660 3900 120 180000 56000 100000

EC>8 - EC10 190 270 51 17000 5000 9300

EC10 - EC12 380 1200 74 34000 5000 10000

EC12 - EC16 660 2500 130 38000 5000 10000

EC>16 - EC21 930 1900 260 28000 3800 7800

EC>21 - EC35 1700 1900 1600 28000 3800 7900

EC>35 - EC44 1700 1900 1600 28000 3800 7900

Aliph + Arom EC >44-70 1900 1900 3000 28000 3800 7900

Aromatic 

Benzene 0.33 0.87 1.0 3.3 0.07 0.18 95 98 73 140 110 230

Ethyl benzene 350 840 90 2800
(8

 [66000] 2800
(8

 [25000 ] 2800
(8

 [27000 ]

Toluene 610 2700 120 4400
(8

 [190000] 4400
(8

 [56000 ] 4400
(8

 [100000 ]

Xylene
(9

230 290 160 2600
(8

 [32000] 2600
(8

 [43000 ] 2600
(8

 [31000 ]

Phenol 420 520 280 3200
(14

 (38000) 3200
(14

 (10000 ) 3200
(14 

(9300 )

Polycyclic Aromatic Hydrocarbons (PAH)

Naphthalene 13 13 24 1100 4900 3000

Acenaphthylene 920 6000 160 100000 15000 30000

Acenaphthene 1100 6000 200 100000 15000 30000

Fluorene 860 4500 160 71000 9900 20000

Phenanthrene 440 1500 90 23000 3100 6300

Anthracene 11000 37000 2200 540000 74000 150000

Fluoranthene 890 1600 290 23000 3100 6400

Pyrene 2000 3800 620 54000 7400 15000

Benz(a)anthracene 13 15 13 180 29 62

Chrysene 27 32 19 350 57 120

Benzo(b)fluoranthene 3.7 4.0 3.9 45 7.2 16.0

Benzo(k)fluoranthene 100 110 130 1200 190 440

Benzo(a)pyrene 3.0 5.0 3.2 5.3 3.5 5.7 36 77 5.7 10 13 21

Indeno(123cd)pyrene 41 46 39 510 82 180

Dibenzo(ah)anthracene 0.3 0.32 0.43 3.6 0.58 1.4

Benzo(ghi)perylene 350 360 640 4000 640 1600

Chlorinated Aliphatic Hydrocarbons

Vinyl chloride 0.0014 0.0015 0.0018 0.12 3.5 5.4

Trichloroethene (TCE) 0.075 0.08 0.21 5.7 120 120

1,1,1,2 Tetrachlorethane 6.4 8.2 4.4 560 1400 2100

Tetrachlorethene (PCE) 0.90 0.92 3.6 95 1400 1500

1,1,1 Trichlorethane 39 40 240 3000 140000 100000

Notes

1. All values above are in mg/kg

3. Soil organic matter (SOM) is assumed to be 6% - DEFAULT VALUE

4. Soil type is assumed to be sandy loam - DEFAULT SOIL TYPE

7. For classrooms consider increasing the dust loading fator in the 'Soil and Building Data' of the CLEA 1.04 model from 50 to 100µg m
-3

8. Based on vapour saturation limt as suggested by EA / [ ] model value

9. Lowest of o-, m- and p-xylene

10. Based on comparison of inhalation exposure with inhalation TDI

11. Based on comparison of oral, dermal, and inhalation exposure with the oral TDI

12. Based on a comparison of oral and dermal soil exposure with oral Index Dose only

13. Averaged over and based on lifetime exposure

15. NA: Not applicable

V1 Mar 2017

6. For commercial, the building type is conservatively assumed to be a pre 1970s office building, where the proposed development comprises houses, flat with living spaces changes setting in model accordingly

14. Based on critical concentration for skin irritation in humans arising from contact with phenol in aqueous solution (number in brackets based on health effects following long term exposure for illustration)

2. Numbers in bold are SGVs or GAC that are derived based on SGV report input parameters, numbers in italics are S4ULs , numbers in bold-italics  are based on EIC/AGS/CL:AIRE numbers & input

    parameters  and underlined numbers are C4SLs

5. For residential, the building type is conservatively assumed to be a small terrace house where the development includes bungalows change to more conservative bungalow setting in computer model

                                                                 

Adopted Soil Generic Assessment Criteria 

Sandy loam with 6% SOM



Contaminants Residential with 

home grown 

produce

Residential without 

home grown 

produce

Allotments Commercial Public open space 

near residential 

housing POSresi

Public park 

POSpark

Metals

Beryllium 1.7 1.7 35 12 2.2 63

Boron 290 11,000 45 240,000 21,000 46,000

Cadmium 10
(13 

22 85
(13 

150 1.8 3.9 230 410 120 220 560 880

Chromium III 910 910 18,000 8,600 1,500 33,000

Chromium VI 6 21 6 21 1.8 170 33 49 7.7 21 220 250

Lead 200 310 80 2,300 630 1,300

Mercury (elemental) 1 1 26 26 16 26
(8

 [30 ]

Mercury (inorganic) 170 240 80 3600 120 240

Nickel 130
(10

180
(10

53
(11

980
(10

230 800

Vanadium 410 1200 91 9000 2000 5000

Copper 2400 7100 520 68000 12000 44000

Zinc 3700 40000 620 730000 81000 170000

Semi-Metals and non-metals

Arsenic 32
(12 

37 35
(12 

40 43
(12 

49 640
(12 

640 79  79 170  170

Antimony 550 7500 1500 3300

Selenium 350 600 120 13000 1100 1800

Inorganic chemicals

Cyanide 34 34 34 34 34 34

Organic contaminants

Aliphatic risk banded hydrocarbons - TPHCWG method

EC>5 - EC6 78 78 1700 5900 590000 130000

EC>6 - EC8 230 230 5600 17000 610000 220000

EC>8 - EC10 65 65 770 4800 13000 18000

EC10-EC12 330 330 4400 23000 13000 23000

EC12-EC16 2400 2400 13000 82000 13000 25000

EC>16 - EC35 92000 92000 270000 1700000 250000 480000

EC>35 - EC44 92000 92000 270000 1700000 250000 480000

Aromatic risk banded hydrocarbons - TPHCWG method

EC>5 - EC7 140 690 27 46000 56000 84000

EC>7 - EC8 290 1800 51 110000 56000 95000

EC>8 - EC10 83 110 21 8100 5000 8500

EC10 - EC12 180 590 31 28000 5000 9700

EC12 - EC16 330 2300 57 37000 5100 10000

EC>16 - EC21 540 1900 110 28000 3800 7700

EC>21 - EC35 1500 1900 820 28000 3800 7800

EC>35 - EC44 1500 1900 820 28000 3800 7800

Aliph + Arom EC >44-70 1800 1900 2100 28000 3800 7800

Aromatic 

Benzene 0.16 0.49 0.035 50 72 100

Ethyl benzene 150 380 39 1200
(8

 [35000] 1200
(8

 [24000 ] 1200
(8

 [22000 ]

Toluene 270 1300 51 1900
(8

 [110000] 1900
(8

 [56000 ] 1900
(8

 [95000 ]

Xylene
(9

98 120 70 1200
(8

 [14000] 1200
(8

 [42000 ] 1200
(8

 [23000 ]

Phenol 290 420 140 1500
(14

 (35000) 1500
(14

 (10000 ) 1500
(14

 (8300 )

Polycyclic Aromatic Hydrocarbons (PAH)

Naphthalene 5.6 5.6 10 460 4900 1900

Acenaphthylene 420 4600 69 97000 15000 30000

Acenaphthene 510 4700 85 97000 15000 30000

Fluorene 400 3800 67 68000 9900 20000

Phenanthrene 220 1500 38 22000 3100 6200

Anthracene 5400 35000 950 540000 74000 150000

Fluoranthene 560 1600 130 23000 3100 6300

Pyrene 1200 3800 270 54000 7400 15000

Benz(a)anthracene 11 14 6.5 170 29 56

Chrysene 22 31 9.4 350 57 110

Benzo(b)fluoranthene 3.3 4.0 2.1 44 7.2 15

Benzo(k)fluoranthene 93 110 75 1200 190 410

Benzo(a)pyrene 2.7 3.2 2 35 5.7 12

Indeno(123cd)pyrene 36 46 21 510 82 170

Dibenzo(ah)anthracene 0.28 0.32 0.27 3.6 0.57 1.3

Benzo(ghi)perylene 340 360 470 4000 640 1500

Chlorinated Aliphatic Hydrocarbons

Vinyl chloride 0.00087 0.001 0.001 0.077 3.5 5

Trichloroethene (TCE) 0.034 0.036 0.091 2.6 120 91

1,1,1,2 Tetrachlorethane 2.8 3.5 1.9 250 1400 1800

Tetrachlorethene (PCE) 0.39 0.4 1.5 42 1400 1100

1,1,1 Trichlorethane 18 18 110 1300 140000 76000

Notes

1. All values above are in mg/kg

3. Soil organic matter (SOM) is assumed to be 2.5% - DEFAULT VALUE

4. Soil type is assumed to be sandy loam - DEFAULT SOIL TYPE

7. For classrooms consider increasing the dust loading fator in the 'Soil and Building Data' of the CLEA 1.04 model from 50 to 100µg m
-3

8. Based on vapour saturation limt as suggested by EA / [ ] model value

9. Lowest of o-, m- and p-xylene

10. Based on comparison of inhalation exposure with inhalation TDI

11. Based on comparison of oral, dermal, and inhalation exposure with the oral TDI

12. Based on a comparison of oral and dermal soil exposure with oral Index Dose only

13. Averaged over and based on lifetime exposure

15. NA: Not applicable

V1 Mar 2017

                                                                 

Adopted Soil Generic Assessment Criteria 

Sandy loam with 2.5% SOM

2. Numbers in bold are SGVs or GAC that are derived based on SGV report input parameters, numbers in italics are S4ULs , numbers in bold-italics  are based on EIC/AGS/CL:AIRE numbers & input

    parameters  and underlined numbers are C4SLs

5. For residential, the building type is conservatively assumed to be a small terrace house where the development includes bungalows change to more conservative bungalow setting in computer model

6. For commercial, the building type is conservatively assumed to be a pre 1970s office building, where the proposed development comprises houses, flat with living spaces changes setting in model accordingly

14. Based on critical concentration for skin irritation in humans arising from contact with phenol in aqueous solution (number in brackets based on health effects following long term exposure for illustration)



Contaminants Residential with 

home grown 

produce

Residential without 

home grown 

produce

Allotments Commercial Public open space 

near residential 

housing POSresi

Public park 

POSpark

Metals

Beryllium 1.7 1.7 35 12 2.2 63

Boron 290 11,000 45 240,000 21,000 46,000

Cadmium 10
(13 

22 85
(13 

150 1.8 3.9 230 410 120 220 560 880

Chromium III 910 910 18,000 8,600 1,500 33,000

Chromium VI 6 21 6 21 1.8 170 33 49 7.7 21 220 250

Lead 200 310 80 2,300 630 1,300

Mercury (elemental) 1 1 26 26 16 26
(8

 [30 ]

Mercury (inorganic) 170 240 80 3600 120 240

Nickel 130
(10

180
(10

53
(11

980
(10

230 800

Vanadium 410 1200 91 9000 2000 5000

Copper 2400 7100 520 68000 12000 44000

Zinc 3700 40000 620 730000 81000 170000

Semi-Metals and non-metals

Arsenic 32
(12 

37 35
(12 

40 43
(12 

49 640
(12 

640 79  79 170  170

Antimony 550 7500 1500 3300

Selenium 350 600 120 13000 1100 1800

Inorganic chemicals

Cyanide 34 34 34 34 34 34

Organic contaminants

Aliphatic risk banded hydrocarbons - TPHCWG method

EC>5 - EC6 42 42 730 3200 570000 95000

EC>6 - EC8 100 100 2300 7800 600000 150000

EC>8 - EC10 27 27 320 2000 13000 14000

EC10-EC12 130 130 2200 9700 13000 21000

EC12-EC16 1100 1100 11000 59000 13000 25000

EC>16 - EC35 65000 65000 260000 1600000 250000 450000

EC>35 - EC44 65000 65000 260000 1600000 250000 450000

Aromatic risk banded hydrocarbons - TPHCWG method

EC>5 - EC7 70 370 13 26000 56000 76000

EC>7 - EC8 130 860 22 56000 56000 87000

EC>8 - EC10 34 47 8.6 3500 5000 7200

EC10 - EC12 74 250 13 16000 5000 9200

EC12 - EC16 140 1800 23 36000 5100 10000

EC>16 - EC21 260 1900 46 28000 3800 7600

EC>21 - EC35 1100 1900 370 28000 3800 7800

EC>35 - EC44 1100 1900 370 28000 3800 7800

Aliph + Arom EC >44-70 1600 1900 1200 28000 3800 7800

Aromatic 

Benzene 0.08 0.3 0.017 28 72 90

Ethyl benzene 65 170 16 520
(8

 [17000] 520
(8

 [24000] 520
(8

 [17000]

Toluene 120 610 22 860
(8

 [59000] 860
(8

 [56000] 860
(8

 [87000]

Xylene
(9

41 53 28 480
(8

 [69000] 480
(8

 [41000] 480
(8

 [17000]

Phenol 180 310 66 760
(14

 (31000) 760
(14

  (10000) 760
(14

  (7600)

Polycyclic Aromatic Hydrocarbons (PAH)

Naphthalene 2.3 2.3 4.1 190 4900 1200

Acenaphthylene 170 2900 28 83000 15000 29000

Acenaphthene 210 3000 34 84000 15000 29000

Fluorene 170 2800 27 63000 9900 20000

Phenanthrene 95 1300 15 22000 3100 6200

Anthracene 2400 31000 380 520000 74000 150000

Fluoranthene 280 1500 52 23000 3100 6300

Pyrene 620 3700 110 54000 7400 15000

Benz(a)anthracene 7.2 11 2.9 170 29 49

Chrysene 15 30 4.1 350 57 93

Benzo(b)fluoranthene 2.6 3.9 0.99 44 7.1 13

Benzo(k)fluoranthene 77 110 37 1200 190 370

Benzo(a)pyrene 2.2 3.2 0.97 35 5.7 11

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

Dibenzo(ah)anthracene 0.24 0.31 0.14 3.5 0.57 1.1

Benzo(ghi)perylene 320 360 290 3900 640 1400

Chlorinated Aliphatic Hydrocarbons

Vinyl chloride 0.00064 0.00077 0.00055 0.059 3.5 4.8

Trichloroethene (TCE) 0.016 0.017 0.041 1.2 120 70

1,1,1,2 Tetrachlorethane 1.2 1.5 0.79 110 1400 1500

Tetrachlorethene (PCE) 0.18 0.18 0.65 19 1400 810

1,1,1 Trichlorethane 8.8 9 48 660 140000 57000

Notes

1. All values above are in mg/kg

3. Soil organic matter (SOM) is assumed to be 1% - DEFAULT VALUE

4. Soil type is assumed to be sandy loam - DEFAULT SOIL TYPE

7. For classrooms consider increasing the dust loading fator in the 'Soil and Building Data' of the CLEA 1.04 model from 50 to 100µg m
-3

8. Based on vapour saturation limt as suggested by EA / [ ] model value

9. Lowest of o-, m- and p-xylene

10. Based on comparison of inhalation exposure with inhalation TDI

11. Based on comparison of oral, dermal, and inhalation exposure with the oral TDI

12. Based on a comparison of oral and dermal soil exposure with oral Index Dose only

13. Averaged over and based on lifetime exposure

15. NA: Not applicable

V1 Mar 2017

                                                                  

Adopted Soil Generic Assessment Criteria 

Sandy loam with 1% SOM

2. Numbers in bold are SGVs or GAC that are derived based on SGV report input parameters, numbers in italics are S4ULs , numbers in bold-italics  are based on EIC/AGS/CL:AIRE numbers & input

    parameters  and underlined numbers are C4SLs

5. For residential, the building type is conservatively assumed to be a small terrace house where the development includes bungalows change to more conservative bungalow setting in computer model

6. For commercial, the building type is conservatively assumed to be a pre 1970s office building, where the proposed development comprises houses, flat with living spaces changes setting in model accordingly

14. Based on critical concentration for skin irritation in humans arising from contact with phenol in aqueous solution (number in brackets based on health effects following long term exposure for illustration)
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Appendix H Risk Assessment Methodology 

 

The site-specific risk assessment, presented in this report, follows the principle of establishing whether there is 
a viable linkage between a contaminant source to a potential receptor, via an exposure pathway. 
 
The risk assessment corresponds with the total site area and incorporates both descriptive (qualitative) and, 
where available, numerical (quantitative) lines of evidence. 
 
Risk assessment is the process of collating known information on a hazard or set of hazards to estimate actual 
or potential risk to receptors. The receptor may be humans, a water resource, a sensitive local ecosystem or 
future construction materials. Receptors can be connected to the source by one or several exposure pathways 
such as direct contact for example. Risks are generally managed by isolating the receptor or intercepting the 
exposure pathway or by isolating or removing the hazard. 
 
Without the three essential components of a source, pathway and receptor there can be no risk. Therefore, the 
presence of contaminant source on a site does not necessarily mean there is a risk. 
 
The risk assessment considers the likelihood of an event taking place (accounting for the presence of the source 
and receptor and the viability of the exposure pathway) in conjunction with the severity of the potential 
consequence (accounting for the potential severity of the hazard and the sensitivity of the receptor). 
 
In the risk assessment, the consequence of the hazard has been classified as severe or medium or mild or 
minor and the probability (likelihood) of the circumstances occurring classified as high likelihood or likely or low 
likelihood or unlikely. 
 
The consequences and probabilities are subsequently cross-correlated to give a qualitative estimation of the 
risk using Department of the Environment risk classifications as detailed in the table below and as referenced 
in CIRIA C552.   

 

 Consequence 

 Severe Medium Mild Minor 

P
ro

b
a

b
il

it
y
 

(L
ik

e
li

h
o

o
d

) 

High Likelihood Very High Risk High Risk Moderate Risk Moderate/Low Risk 

Likely High Risk Moderate Risk Moderate/Low Risk Low Risk 

Low Likelihood Moderate Risk Moderate/Low Risk Low Risk Very Low Risk 

Unlikely Moderate/Low Risk Low Risk Very Low Risk Very Low Risk 
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In accordance with DoE guidance, the following categorisation of consequence has been developed. 

 
Classification Definition Examples 

Severe 

Short-term (acute) risk to human health 
likely to result in “significant harm” as 
defined by the Environment Protection 
Act 1990, Part IIA. Short-term risk of 
pollution of sensitive water resource. 
Catastrophic damage to 
buildings/property. A short-term risk to 
an ecosystem or organisation forming 
part of such ecosystem. 

High concentrations of cyanide on the surface of an 
informal recreation area. 
 
Major spillage of contaminants from site into controlled 
water. 
 
Explosion, causing building collapse (can also equate to 
a short-term human health risk if buildings are occupied). 

Medium 

Chronic damage to Human Health. 
Pollution of sensitive water resources. A 
significant change in an ecosystem or 
organism forming part of such 
ecosystem. 

Concentration of a contaminant from site exceeds the 
generic or site-specific assessment criteria. 
 
Leaching of contaminants from a site to a Principal or 
Secondary A aquifer. 
 
Death of a species within a designated nature reserve. 
 
Lesser toxic and asphyxiate effects 

Mild 

Pollution of non-sensitive water 
resources. Significant damage to crops, 
buildings, structures and services. 
Damage to sensitive 
buildings/structures/services or the 
environment. 

Pollution of non-classified groundwater (inc. Secondary B 
aquifers). 
 
Damage to building rendering it unsafe to occupy (e.g. 
foundation damage resulting in instability). 

Minor 

Harm, although not necessarily 
significant harm, which may result in a 
financial loss or expenditure to resolve. 
Non-permanent health effects to human 
health (easily prevented by means such 
as personal protective clothing, etc). 
Easily repairable effects of damage to 
buildings, structures and services. 

The presence of contaminants at such concentrations 
that protective equipment is required during site works.  
 
The loss of plants in a landscaping scheme.  
Discoloration of concrete. 
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In accordance with DoE guidance, the following categorisation of probability has been developed. 

 
Classification Definition 

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

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

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

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

 

In accordance with DoE guidance, the following categorisation of risk has been developed. 

 
Classification Definition 

Very High Risk 
There is a high probability that severe harm could arise to a designated receptor from an 
identified hazard at the site without appropriate further action. 

High Risk 
Harm is likely to arise to a designated receptor from an identified hazard at the site without 
appropriate further action. 

Moderate Risk 
It is possible that without appropriate further action harm could arise to a designated receptor. 
It is relatively unlikely that any such harm would be severe, and if any harm were to occur it is 
more likely that such harm would be relatively mild. 

Low Risk 
It is possible that harm could arise to a designated receptor from an identified hazard. It is likely 
that, at worst, if any harm was realised any effects would be mild. 

Very Low Risk 
The presence of an identified hazard does not give rise to the potential to cause harm to a 
designated receptor. 

 

The term ‘risk’ in this instance refers to the risk that the source, pathway, receptor linkage for a given source of 

contamination is complete. It does not refer to immediate risk to individuals or features present on the site from 

potential contaminants and is intended to be used as a tool to assess the necessity of further investigation. 
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