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Executive Summary 
Brief Delta-Simons Limited (‘Delta-Simons’) was instructed by HDR Inc. (the ‘Client’) to 

undertake a Geo-Environmental Assessment for a plot of land located at Elizabeth 
Yarwood Court which is bounded by both Upper Brook Street and Kincardine 
Road, Manchester, M13 9SY (hereafter referred to as the ‘Site’). The Site has 
received outline planning permission for the construction of a new six to nine 
storey block to provide combined laboratory and office space along with ground 
floor publicly accessible spaces. The purpose of this assessment is to identify the 
potential for land contamination issues to be present at the Site in the context of 
the proposed development, to support the planning application and to provide a 
geotechnical assessment. 

Site Setting The Site was previously occupied by residential properties from the earliest map 
reviewed (dated 1848) until 1948. The building belonging to Elizabeth Yarwood 
Court is first shown on the 1969 mapping, which remains to the present day. A 
canopy is present on the southwestern boundary, reported to be associated with 
a neighbouring car sales business, dating from the 1980s. 

Published geology indicates that the superficial deposits beneath the Site 
comprise Devensian Till, underlain by sandstone of the Chester Formation. 
Glaciofluvial sheet deposits of sand and gravel are recorded in proximity to the 
Site. British Geological Survey (BGS) borehole records in the vicinity of the Site 
indicate that potentially significant thickness of Made Ground may be present at 
the Site (associated with the former residential demolition), underlain by 
superficial sands and gravels, and sandstone bedrock (Chester Formation). 

Ground 
Conditions 

The current ground investigation recorded potentially significant thicknesses of 
Made Ground, which is in turn underlain by superficial deposits comprising sands 
and gravel of the Devensian Till Formation, and bedrock (sandstone) of the 
Chester Formation. Monitoring of standpipes indicates that groundwater is within 
the Chester Formation.  

Land 
Contamination 
Assessment 

Soil Analysis 

In comparison to commercial end use generic assessment criteria (GAC), marginal 
exceedances of Polycyclic Aromatic Hydrocarbons were noted in one location in 
the north of the Site. In the context of the proposed end use, the development will 
utilise hardstanding across the Site, breaking the potential pollutant linkages. 

Groundworkers and sub-surface maintenance workers should be made aware of 
the possibility of encountering contaminated soils through toolbox talks and in 
particular the potential presence of asbestos and an appropriate protocol to 
mitigate exposure of the workforce and general public should be in place. 

At this point, it is considered reasonable to discount the on-Site soils from 
presenting a significant risk of harm to the health of future Site users. 

Groundwater Analysis 

Elevated contaminants were not identified in the groundwater situated within the 
Chester Formation. In the context of the Site setting, it is considered reasonable 
to discount groundwater at the Site from presenting a significant risk of harm to 
controlled waters. 

Ground Gas 

Ground gas monitoring indicates the Site can be classified as CS1, where no gas 
protection are considered necessary for the proposed development.  
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Vapours 

No potential sources of volatile contaminants have been identified. 

Aggressive Ground 

The results of the Made Ground soils indicate particularly high Total Sulphur and 
Water Soluble Sulphate in one location (RO2), and buried concrete is 
recommended to be designed to concrete design class AS-4 and ACEC-3. This is 
due to a high volume of concrete present in the Made Ground soils at RO2. The 
remainder of the Made Ground soils are not considered to have the potential to 
attack buried concrete with respect to elevated sulphates. Consideration should 
be given to the removal of concrete and / or larger fragments in the Made Ground 
soils prior to development.  

Aggressive ground chemistry was not identified in the natural soils located 
beneath the Site (Devensian Till and Chester Formation). Should a deeper piled 
foundation solution be adopted, then buried concrete is recommended to be 
designed to concrete design class AS-1 and ACEC-1. 

Geotechnical 
Assessment 

A piled foundation solution using traditional bored or continuous flight auger 
(CFA) piles transferring loads to competent geology is the preferable solution for 
the proposed development given the anticipated design loads. Piles will utilise 
both skin friction and end bearing capacity. The precise method of pile installation 
and applicability of proprietary systems, diameters and depths required would 
need to be informed based on the results of this investigation, by discussions with 
a piling contractor with suitable experience, whose design should be warranted.  
The upper horizons of the Chester Formation were characterised by heavily 
weathered sandstone recovered as gravelly medium grained sand and should be 
treated as a granular soil as a conservative measure during a piling assessment. It 
is considered that pile groups should be advanced to c. 15 m bgl, within the more 
competent Chester Formation. At these depths, with 0.3 m diameter piles, loads 
up to 935 kN may be achieved. However, consideration should be given to areas 
of deeper Made Ground and effects of negative skin friction which will affect pile 
capacity.  A specialist piling contractor should be consulted to confirm design pile 
capacities. 
It is recommended that during demolition of the building, all relict basements, 
foundations, and other obstructions are removed to avoid in-ground obstructions 
during piling. 
It is understood that the movement of Made Ground soils is likely necessary to 
achieve the proposed FFL of 38.6 m AOD. Should the re-use of materials on-Site 
be required and where the material is chemically and geotechnically suitable for 
its proposed end location, material re-use should be undertaken under a Materials 
Management Plan.  
Consideration should be given to the likelihood of encountering larger boulders 
and or cobbles of brick/concrete in the Made Ground. 

Recommendations Based on the findings of this Report, the following recommendations are made: 

• Foundations Works Risk Assessment during demolition of the on-Site 
buildings and / or a supplementary investigation incorporating trial pits to 
assess the current foundations of Elizabeth Yarwood Court and potential 
other obstructions across the Site; 

• Given the absence of significant contamination present at the Site, 
preparation of a Remediation Strategy is not considered necessary. However, 
an appropriate ‘hotspot’ protocol and / or watching brief should be
implemented for future groundworkers to act upon should such 



Geo-Environmental Assessment 
Upper Brook Street, Manchester 
Delta-Simons Project Number 101718.591891 

 

contamination, particularly asbestos (which is known to be present at the 
Site), be identified during the construction process; 

• Undertake a United Utilities Risk Assessment to confirm the required water 
supply pipe material; and, 

• Plate CBR's are also recommended following any minor cut and fill operations 
and the emplacement of imported granular fill, thus, verifying CBR 
performance has been achieved prior to placement of sub-base. 

It should also be ensured that appropriate UXO support is in place during the 
development phase of works, to comprise:  

• Explosive Ordnance Site Safety Instructions: to be on site for the duration of 
the development phase of works;  

• Explosive Ordnance Safety and Awareness Briefings: for all development 
phase personnel undertaking intrusive ground works; 

• EOD Engineer Supervision: for all boreholes and all development phase 
mechanical excavations within the Moderate Risk zone; and, 

• Intrusive Magnetometer Probe Survey: at each pile location within the 
Moderate Risk zone, to a depth of 10.0 m bgl. 

This is intended as a summary only. Further detail and the limitations of the assessment are 
provided within the main body of the Report. 
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1.0 Introduction 
1.1 Appointment  

Delta-Simons Limited (“Delta-Simons”) was instructed by HDR Inc. (the “Client”) to prepare a Geo-
Environmental Assessment Report for a plot of land, currently comprising Elizabeth Yarwood Court, which 
is bounded by both Upper Brook Street and Kincardine Road, Manchester, M13 9SY (the “Site”). 

1.2 Context & Purpose  

The aim of the study was to complete a geo-environmental assessment of the proposed development area. 
The investigation has obtained information regarding ground conditions, from which risks to end-users, the 
environment and structures have been assessed, with mitigation measures suggested where necessary. 
The investigation has also gathered geotechnical information to inform comment on the preliminary design 
of foundations and infrastructure. The Report provides recommendations for further work (where 
appropriate) based on the findings of the investigation. 

1.3 Scope of Works  

The layout of this Report has been designed with consideration of guidance on Land Contamination: Risk 
Management pages of the GOV.UK web pages, the relevant requirements of the National Planning Policy 
Framework (NPPF) (as revised 2023) (paragraphs 174 & 183-184)1 and the Planning Practice Guidance 
(Land Affected by Contamination)2. 

The project was undertaken to an agreed brief as set out in Delta-Simons’ proposal (reference 
101718.591891, dated 29th August 2023). Intrusive investigation locations were placed in locations 
requested by the Client. 

The detailed scope of works is outlined in Section 3. 

Specific sections of this Report may generally follow guidance set out in Eurocode 7 for a Ground 
Investigation Report (GIR), as defined in BS EN 1997-1:2004 and BS EN 1997-2:2007. Eurocode 7 includes 
specific guidance on the number and spacing of investigation positions, methods of investigation and 
sample quality to be achieved which may not have been met by this investigation. The Report also includes 
information which may support a Geotechnical Design Report (GDR) as defined in BS EN 1997-1:2004; 
however, unless otherwise explicitly stated, the investigation has not been undertaken in accordance with 
Eurocode 7 and the preliminary geotechnical interpretation, assessments and recommendations presented 
within this Report may not meet the full requirements of a GDR.  

1.4 Proposed Development 

The proposed development is understood to comprise the demolition of the existing two storey building 
and canopy structure formerly used by a car dealership and the construction of a new six to nine storey 
block, to provide combined laboratory and office space along with a ground floor publicly accessible café, 
meeting room suites, and a secure cycle store and cycle changing room. The building massing is split into 
a low level six storey block (inc. plant) to Kincardine Road, rising to nine storeys (inc. plant) at Upper Brook 
Street, with an atrium to the centre of the floorplates that houses informal breakout spaces and forum stairs 
at ground floor level. 

Full details of the development and associated plans have not been included within this Report and 
reference should be made to the planning application.  

The proposed redevelopment is subject to a planning application reference 137399/FO/2023 (alternative 
reference: PP-12094149) from Manchester City Council. The proposed development is understood to have 
been split into Plot C and Plot B; the Site assessed within this Report refers to Plot B only. The application 
details the proposed development as follows: 

 
1 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1182995/NPPF_Sept_23.pdf 
2 https://www.gov.uk/guidance/land-affected-by-contamination 
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“Erection of a 6 to 9 storey building for Sci-Tech use (Use Class E (g)(ii)) and 265sqm of a cafe/bar (Use Class 
E (b)), and a 9 to 23 storey building for Purpose Built Student Accommodation (PBSA) (Use Sui Generis), 
comprising 737 bedrooms and 293sqm of community use (Use Class F2 (b)) and 80sqm of commercial 
floorspace (Use Class E), alongside new public realm, access, parking, and associated works following 
demolition of existing buildings”. 

The proposed development located at the subject Site (Plot B) relates to the erection of a six to nine storey 
Sci-Tech use and café / bar, along with the use of commercial floorspace. 

In addition, the following conditions related to land contamination have been presented:  

11) a) Notwithstanding the Phase I Ground Investigation Desk Study Upper Brook Street Masterplan, A2 Site 
Investigation Limited. Reference: 53-57 Upper Brook Street 28723. Date: 25.5.2023. received by the City 
Council, as Local Planning Authority, on the 3 August 2023, a plot of development shall not commence until 
the following information has been submitted for approval in writing by the City Council, as Local Planning 
Authority, to identify and evaluate all potential sources and impacts of any ground contamination, 
groundwater contamination and/or ground gas relevant to the site: 

- Submission of Site Investigation Proposals 

- Submission of a Site Investigation and Risk Assessment Report 

- Submission of a Remediation Strategy 

b) When the development commences, the development shall be carried out in accordance with the 
previously agreed Remediation Strategy.   

Reason - To ensure that the presence of or the potential for any contaminated land and/or groundwater is 
detected and appropriate remedial action is taken in the interests of public safety, pursuant to policies DM1 
and EN18 of the Core Strategy. 

12) If, during the development, contamination or conditions not previously identified as part of the agreed 
documents within condition 11 are found to be present at the site (or in the monitored vicinity) then no 
further operations shall be carried out until a strategy which details how this unsuspected circumstance shall 
be dealt with has been submitted for approval in writing by the City Council, as Local Planning Authority.  The 
approved strategy shall then be implemented and then verified as required by condition 20.   

Reason - To ensure that the works to be undertaken do not contribute to, or adversely affect, unacceptable 
levels of water pollution from previously unidentified contamination sources pursuant to policies EN17 and 
EN18 of the Manchester Core Strategy (2012). 

13) Prior to a plot of development hereby approved being brought into first use, and following completion 
of the remediation strategy approved as part of condition (11), a Completion/Verification Report shall be 
submitted for approval in writing by the City Council as Local Planning Authority.  This shall demonstrate that 
the completion of works has been carried out in accordance with the approved remediation strategy and 
has been effective.  The report shall include results of sampling and monitoring carried out in accordance 
with the approved verification plan to demonstrate that the site remediation criteria have been met. 

Reason - To ensure that the site has been appropriately remediated prior to the commencement of works 
associated with the redevelopment of the site, pursuant to policies EN17, EN18 and DM1 of the Manchester 
Core Strategy (2012). 

This Report may be used in support of the discharge of these planning conditions.  

1.5 Limitations  

The assessment is limited to the issues agreed within the proposal for the works. General notes on 
limitations associated with this assessment are provided in Appendix A. 
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1.6 Data Gaps and Uncertainty 

In addition, the following specific data gaps and uncertainty apply to this assessment:  

• The presence of buildings on-Site prevented unrestricted access to all investigation locations with the 
support vehicle and equipment. Although this altered the approach to drilling at some locations, it is 
not considered to have affected the data collected; 

• The investigation scoped and geotechnical assessments provided are specific to the current proposed 
development anticipated, and may not be relevant for other development schemes should these be 
considered in the future; 

• It is understood that the investigation was designed to provide preliminary information only and further 
information may be required in due course to discharge Site specific planning conditions / detailed 
design; 

• Due to the nature of water flush drilling techniques, some groundwater strikes were unable to be 
recorded at the time of the investigation. Likewise, the granular nature of the Devensian Till at 
shallower depths required more water to be added during rotary drilling, and similarly some 
groundwater strikes were unable to be recorded; 

• Due to the nature of the weak and weathered sandstone strata in the upper horizons, the rock unit 
deteriorated during drilling and subsequent subsampling. Thus, Point Loads Tests (PLTs) were largely 
substituted for Uniaxial Compressive Strength (UCS) tests although this is not considered to adversely 
affect any assessments; and, 

• At the time of writing, no proposed loadings have been provided by the Client and / or engineer. 
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2.0 Site Details 
2.1 Site Setting 

A summary of the current Site status, environmental setting and key historical features is presented below. 

Co-ordinates Centred approximately at 
National Grid Reference 
384864, 396846.  

Elevation Approximately 38.0 – 40.0 m AOD 

Area Approximately 0.60 Ha 

Site Address and 
Location 

The Site is located approximately 500 m south-east of Manchester City Centre’s
Ring Road (A57M) and can be accessed from the east off Kincardine Road, M13 
9SY. The Site is bounded by Upper Brook Street in the west, Cottenham Street in 
the south and a small industrial unit / car parking in the north. 

A Site location map is provided as Figure 1. 

Google Maps Link  

Google, Imagery©2023 Bluesky, InforterraLtd&COWI A/S, CNES / Airbus, 
Getmapping plc, Landsat / Copernicus, Maxar Technologies, Map data ©2023. 

Current Site 
Description 

The Site is currently occupied by Elizabeth Yarwood Court, (independent living 
accommodation), which can be accessed from the northeast off Kincardine Road. 
The area also comprises soft landscaped areas and car parking. An elongated 
canopy occupies the south-western edge of the Site, formerly a car showroom, 
which can be accessed from Upper Brook Street. The area is underlain by a mixture 
of concrete and macadam hardstanding.  

Physical Setting Published geology indicates that the superficial deposits beneath the Site 
comprise Devensian Till, underlain by sandstone of the Chester Formation. BGS 
logs available for the area indicate that Made Ground deposits, anticipated 
topertain to the previous phases of demolition at the Site, are also likely to be 
present, previously identified to a maximum depth of 1.8 m bgl. Glaciofluvial sheet 
deposits of sand and gravel are recorded in proximity to the Site.  

The Devensian Till is listed as a Secondary (undifferentiated) Aquifer and the 
Chester Formation (bedrock) is listed as a Principal Aquifer. The closest surface 
water feature is understood to be the River Medlock, located approximately 600 
m north of the Site.  

The Site also resides within a Coal Mining Reporting Area but not within a 
Development High Risk Area. 

Key Historical 
Features  

From the earliest reviewed mapping, the Site was occupied by residential 
properties (dated 1848) until 1948, after which a unspecified “Works” is shown in
the north-east of the Site. By 1960 the Site is shown as vacant, with the building of 
Elizabeth Yarwood Court shown by the 1969 mapping, which remains to the 
present day. A canopy is present along the southwestern boundary, reported to 
be associated with a neighbouring car sales business, dating from the 1980s.  

Given the Site proximity to Manchester City Centre, Zetica online Unexploded 
Ordnance (UXO) risk maps indicate that the Site is located within an area 
considered to be at a moderate risk from UXO. Consequently, a detailed UXO Risk 
Assessment Report has been undertaken and is included as Appendix H. 
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Preliminary 
Conceptual Site 
Model 

Sources 

• Potentially significant thicknesses of Made Ground; 

• Potential on-Site historical sources including former unknown ‘Works’ and 
former showroom (with potential for associated fuel / oil storage); and,  

• Potential residual contaminants (e.g. asbestos) and ‘hot-spot’ areas from
historical use of the Site as former residential areas. 

Pathways 

• Direct contact, ingestion or inhalation of soil bound contaminants / dust 
during or following redevelopment; 

• Inhalation of potential organic vapours associated with contamination; 

• Migration of ground gas / vapours into on-Site buildings causing asphyxiation 
or risk of explosion; 

• Leaching of contamination into groundwater followed by migration of 
groundwater to the wider groundwater environment or discharge to surface 
waters; and, 

• Direct contact between aggressive ground conditions and new infrastructure. 

Receptors 

• Construction workers; 

• Third parties during construction (adjacent Site users and adjacent residents); 

• Future Site users and maintenance workers; 

• The underlying superficial (Secondary Undifferentiated) and bedrock aquifers 
(Principal); and, 

• The Built Environment (new buildings and infrastructure / utilities). 

Widespread contamination has been considered unlikely and the Delta-Simons 
preliminary risk assessment has identified a low to moderate risk of soil / 
groundwater contamination and hazardous ground gas at the Site. 
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3.0 Ground Investigation 
3.1 Intrusive Investigation 

Delta-Simons carried out intrusive investigation work from 27th November to 5th December 2023 to assess 
the potential contaminative linkages and to provide geotechnical information. 

3.2 Ground Investigation and Rationale 

3.2.1 Intrusive Works 

The ground investigation comprised the following items: 

• Service avoidance exercise to ensure proposed exploratory locations are clear of services, followed by 
spot-surveying of exploratory boreholes to provide x,y co-ordinates and elevation (z); 

• Supervision of all works by a Delta-Simons Geo-Environmental engineer. All intrusive locations were 
logged in general accordance with BS 5930:2015+A1:2020 Code of Practice for Ground 
Investigations; 

• Supervision of intrusive works by a suitably qualified EOD (Explosive Ordnance Disposal) engineer to 
provide a UXO watching brief and down-hole intrusive magnetometer UXO survey; 

• Drilling of three rotary borehole locations (RO1 to RO3), utilising a mix of open holing and coring 
methods to a maximum depth of 20.50 metres below ground level (m bgl); 

• Drilling of seven dynamic sampler boreholes (DS1 to DS7) to a maximum depth of 4.00 m bgl; 

• Installation of all borehole locations (10) with a 50 mm combined groundwater and ground gas 
monitoring standpipe, to a maximum depth of 10 m bgl in rotary borehole locations and to a maximum 
depth of 3.5 m bgl in dynamic sampler borehole locations; and, 

• Ground gas and groundwater monitoring on three occasions over a month period. 

An intrusive exploratory borehole and excavation location plan is presented as Figure 2.  

Specific limitations affecting the proposed scope of works are summarised in Section 1.7. 

Delta-Simons’ exploratory borehole logs are presented as Appendix B together with the Standard 
Penetration Testing (SPT) Calibration Certificates, in accordance with BS EN ISO 22476-3:2005+A1:2011 
(incorporating corrigendum No. 1 2007), Geotechnical investigation and testing - Field testing - Part 3: 
Standard Penetration Test for SPT trip hammers. 

3.2.2 Rationale  

Location Rationale Key Contaminants of Concern 

RO1 to RO3 

To obtain soil and rock samples located beneath the 
Site. The boreholes aided assessment of superficial 
deposit thicknesses, depth to bedrock, and, strength 
and nature of underlying Chester Sandstone 
Formation to inform preliminary foundation design.  

All three locations were installed as combined 
groundwater and ground gas monitoring wells. 

Total petroleum hydrocarbons (TPH), 
Polycyclic aromatic hydrocarbons 
(PAHs), heavy metals, and asbestos. 

DS1 to DS7 

To obtain Side-wide shallow soil samples to facilitate 
environmental and in-situ geotechnical testing (SPTs 
as required).  

All seven locations were installed as combined 
groundwater and ground gas monitoring wells. 
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3.3 Geotechnical Sampling and In-Situ Testing  

3.3.1 Sampling 

Sampling comprised disturbed jar / tub and bulk samples as detailed on the borehole logs. Details of 
undisturbed core sampling, sub-sampling, and preparation is detailed on the rotary borehole logs as 
included as Appendix B. 

3.3.2 In-Situ Tests 

SPTs were undertaken in all dynamic sampler boreholes at 1.00 m intervals from the base of the hand pit 
(1.20 m bgl) until refusal (4.00 m bgl). SPTs were undertaken (where feasible) in all rotary boreholes at 
selected intervals. The results of these tests are presented on the borehole logs included as Appendix B. A 
plot of Corrected SPT ‘N60’ values versus Depth are included as Figures 3a and 3b. 

3.4 Geotechnical Laboratory Testing 

A selection of soil and rock samples were submitted to the UKAS accredited laboratory for a range of 
geotechnical testing, the results of which are included in Appendix C.  The rationale for the laboratory tests 
undertaken is provided in the table below. 

Laboratory Test 
Test 

Standard 

Number of 
Samples Tested 

Rationale 

Classification 

Water Content BS1377-2:3 9 
For general classification and to assess the 
potential for cohesive soils to shrink and 
swell due to changes in the water content 
of a soil associated with the presence, 
removal or addition of trees and shrubs. 

Liquid and Plastic Limits BS1377-2:4 – 5 3 

Rock Testing 

Point Load Test 

ISRM 2007 

23 
Used to provide a strength index to classify 
rocks for pile design purposes. 

Uniaxial Compressive 
Strength 

1 
To characterise material properties of a 
rock core sample for pile design purposes. 

Geo-Chemical – Soil Samples 

pH 

BRE Special Digest 
1 or other 

30 To assess the soil and groundwater 
conditions of the Site in accordance with 
BRE Special Digest 1 Concrete in 
aggressive ground and specify an 
appropriate concrete class to resist 
chemical attack. 

Water-Soluble Sulphate 
(2:1 water/soil extract) 

30 

Acid Soluble Sulphate  20 

Total Sulphur  20 

Geo-Chemical – Water Samples 

pH 

BRE Special Digest 
1 or other 

3 
To assess the soil and groundwater 
conditions of the Site in accordance with 
BRE Special Digest 1 Concrete in 
aggressive ground and specify an 
appropriate concrete class to resist 
chemical attack. 

Soluble Sulphate 3 

3.5 Environmental Sampling and Laboratory Analysis 

Soils collected for laboratory analysis were placed in a variety of containers appropriate to the anticipated 
testing suite. Records of the samples taken as part of the Site investigation works, including their depths 
and location, are included within the exploratory hole records in Appendix B. 
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Three groundwater samples were collected from each of the installed rotary boreholes on 14th December 
2023. The groundwater samples were collected using a dedicated disposable bailer. Samples were stored 
in accordance with Delta-Simons’ quality procedures to maintain sample integrity and preservation and to 
minimise the chance of cross contamination. Samples analysed for environmental purposes were placed in 
cool boxes on Site and transported to the laboratory for analysis on completion of the Site investigation 
works/groundwater sampling visit.   

The rationale for chemical analysis is presented in the table below and the results of the chemical laboratory 
testing are included in Appendix D and E. 

Analytes 

No. of Samples 
Tested 

Rationale 

Soil 
Ground-

water 

Asbestos 12 - 
Common potential contaminant - analysed in all 
samples of Made Ground. 

As, Cd, Cu, Cr, Hg, Pb, Ni, Zn, speciated 
Polycyclic Aromatic Hydrocarbons (PAH) 

10 3 

Potential contaminants of concern, common to 
many sites.  

To allow comparison of potentially elevated 
contaminants against their relevant assessment 
criteria. 

Total Petroleum Hydrocarbons 10 3 

Criteria Working Group Method 
(TPHCWG), Benzene, Toluene, 
Ethylbenzene and Xylene (BTEX) 

10 3 

pH, sulphate 30 3 

Total Organic Carbon (TOC) 10 - 
To allow comparison of potentially elevated 
contaminants against their relevant assessment 
criteria. 

Volatile and Semi-Volatile Organic 
Compounds (VOC and SVOC) 

3 - 
Targeting specific identified areas of concern in 
preliminary CSM in the north of the Site at the 
location of the historical unidentified ‘Works’. 

Cyanide (Total, complex and free) 3 - As specified by the Client, and to allow 
comparison of potentially elevated 
contaminants against their relevant assessment 
criteria. 

Phenols – Speciated by GCMS 3 - 

3.6 Monitoring Programme 

Three rounds of groundwater level and ground gas monitoring were undertaken on all ten newly installed 
wells between 8th and 19th December 2023. 

Measurements of the depth to groundwater within the monitoring wells were taken using an interface 
probe. 

To characterise the ground gas regime at the Site, an infrared gas meter was used to measure gas flow, 
concentrations of carbon dioxide (CO2), methane (CH4) and oxygen (O2) in percentage by volume. Initial 
and steady state concentrations were recorded. The atmospheric pressure before and during monitoring, 
together with the weather conditions, was recorded.  

All monitoring results obtained to date are contained within Appendix F. 
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4.0 Ground Summary 
4.1 Introduction 

The sections below summarise the ground and groundwater conditions encountered during the Site 
investigation. 

4.2 Ground Summary 

A summary of the observed ground conditions at the Site is provided below. A qualitative detailed summary 
of the ground model at the Site is discussed further in Section 5.0. 

Strata 
Typical Strata 
Description 

Depth 
Range of 

Strata Top 
(m) 

Depth 
Range of 

Strata Base 
(m) 

Thickness 
Range (m) 

Comments 

Topsoil  

Grass over very soft 
gravelly CLAY with fine 
roots. Gravel 
predominantly comprised 
brick fragments, concrete 
and natural lithologies. 

0.00 0.09 - 0.19 0.09 - 0.19 

Recorded in all areas 
of soft landscaping, 
predominantly 
located at the rear of  
Elizabeth Yarwood 
Court, in the center 
of the Site. 

Made Ground 

(hard standing) 

Paving slab. 0.00 0.08 0.08 
Encountered in RO3 
only.  

Black macadam. 0.00 0.04 – 0.08 0.04 – 0.08 

Encountered in the 
car park of Elizabeth 
Yarwood Court (DS7) 
and beneath the 
canopy in the south-
west of the Site (DS1 
and DS2). 

Made Ground 

(all other 
deposits) 

Multicolored sandy 
GRAVEL of concrete, red 
brick fragments and 
sandstone, with occasional 
plastic, glass and cloth. 
Strata had a medium to 
high cobble content of 
concrete and red bricks. 

0.00 1.30 – 4.50 1.30 – 4.50 

Recorded in all 
locations at varying 
thicknesses.  

Bulk asbestos 
fragments were 
noted in the hand pit 
of RO2. 

Devensian Till 

Commonly recovered as 
either soft to firm brownish 
grey CLAY and / or SAND 
and GRAVEL comprising 
natural lithologies.  

1.30 – 4.50 3.00 – 5.00 0.50- 2.30 

Recorded in all 
locations between 
the base of the Made 
Ground and top of 
the Chester 
Formation. 

Weathered 
Chester 
Formation 

Predominantly recovered 
as brownish red clayey 
SAND. 

3.00 – 5.00 9.70 – 10.50 5.00 - 6.90 

Encountered at the 
base of all dynamic 
sampling locations 
and within all rotary 
boreholes.  

Chester 
Formation 

Predominantly moderately 
weak (but varying in 
strength) thinly bedded 
reddish brown medium 
grained SANDSTONE. 

9.70 – 10.50 

Not proven. 

Recorded to maximum 
depth of 20.50 m bgl. 

Encountered in the 
rotary boreholes 
RO1 to RO3. 
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Strata 
Typical Strata 
Description 

Depth 
Range of 

Strata Top 
(m) 

Depth 
Range of 

Strata Base 
(m) 

Thickness 
Range (m) 

Comments 

Fracture sets are largely 
horizontal and / or 
subhorizontal and closely 
spaced. 

4.3 Groundwater 

4.3.1 Strikes During Investigations 

Due to the nature of water flush drilling techniques, groundwater strikes were unable to be recorded in the 
rotary boreholes at the time of the investigation.  

No groundwater strikes were encountered during advancement of the dynamic sampling. 

4.3.2 Levels During Monitoring Programme 

Groundwater levels were monitored on a total of three occasions between 8th and 19th December 2023. 
Monitoring data and LNAPL measurements are provided in Appendix F and summarised in the table below. 

Exploratory 
Hole 

Water level during monitoring 

Max to Min Range 
LNAPL 

Y/N 
Stratum 

m bgl m AOD. 

RO1 8.44 – 8.63 31.08 – 31.27 N Weathered Chester Formation 

RO2 8.32 – 8.88 30.33 – 30.89 N Weathered Chester Formation 

RO3 8.49 – 9.02 29.80 – 30.33 N Weathered Chester Formation 

DS1 - - N - 

DS2 - - N - 

DS3 3.55 – 3.59 35.32 – 35.36 N Weathered Chester Formation 

DS4 - - N - 

DS5 - - N - 

DS6 - - N - 

DS7 - - N - 

Residual groundwater / rainwater was likely encountered in DS3 on two occasion and is not indicative of 
the groundwater table as encountered in the rotary boreholes. Groundwater levels during monitoring in 
RO1 to RO3 varied between 8.32 and 9.02 m bgl (29.80 to 30.89 m AOD) within the Chester Formation. 

4.4 Visual and Olfactory Evidence of Contamination  

Suspected bulk asbestos samples were identified in the hand pit of rotary borehole location RO2. 
Suspected samples were appropriately bagged and sent to the laboratory for asbestos identification. 

Borehole ID Depth (m bgl) Reference Test Standard Asbestos Identification 

RO2 0.20 – 1.00 B1 ISO 17025 
Chrysotile – Asbestos 

Cement 

RO2 0.20 – 1.00 B2 ISO 17025 
Chrysotile, Amosite – 

Asbestos Cement 
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No other visual or olfactory evidence of potential gross contamination was observed during the 
investigation. Light Non-Aqueous Phase Liquid (LNAPL) was not detected during the monitoring 
programme. 

4.5 Material Properties 

The table below summarises the factual material properties based upon the results of in-situ and laboratory 
test data and where appropriate provides derived geotechnical parameters. 

Parameter Unit 

Value or Range 

(adopted 
characteristic design 

parameters) 

Justification 

Made Ground 

Uncorrected SPT ‘N’ Blows 2 – 50 In Situ testing. 

Corrected SPT ‘N60’ - 2 – 57 

SPT N values corrected for energy 
ratio (Er %) after BS EN ISO 
22476-3:2005. Er % stated on 
borehole logs. 

Devensian Till 

w (Water Content) % 5.9 – 17 

Laboratory classification testing. 
IP (Plasticity Index) - 14 – 19 

PL (Plastic Limit) % 13 – 18 

LL (Liquid Limit) % 31 – 32 

I’P (Modified Plasticity Index) % 9 – 17 
Modified PI derived from I’P = (IP
x % Passing 425 µm) / 100. 

Volume Change Potential - Low 
Derived from NHBC Chapter 
4.2.4 considered to represent 
industry best practice. 

Uncorrected SPT ‘N’ Blows 12 – 50 In Situ testing. 

Corrected SPT ‘N60’ - 13 – 57 

SPT N values corrected for energy 
ratio (Er %) after BS EN ISO 22476-
3:2005. Er % stated on borehole 
logs. 

Chester Formation (+ Weathered) 

w (Water Content) % 9.9 – 15.7 Laboratory classification testing. 

Uncorrected SPT ‘N’ Blows 50 In Situ testing. 

Corrected SPT ‘N60’ - 55 – 57 

SPT N values corrected for energy 
ratio (Er %) after BS EN ISO 22476-
3:2005. Er % stated on borehole 
logs. 
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Parameter Unit 

Value or Range 

(adopted 
characteristic design 

parameters) 

Justification 

Laboratory Derived Unconfined 
Compressive Strength (UCS)  

Mpa 

4.56 
Laboratory strength testing. 

Point Load Index – Is(50) 0.10 – 0.47 

Is(50) Derived Unconfined 
Compressive Strength (UCS) 

1.80 – 8.46 

Where: [UCS = (IS(50) x K)], the 
conversion factor (K) is assumed 
to equal 18 (for sandstones) 
based on Das, 1995. 

Total Core Recovery (TCR) 

% 

76 – 100 
On-Site calculation from bedrock 
core arisings. 

Solid Core Recovery (SCR) 42 – 100 

Rock Quality Designation (RQD) 12 – 80 

A plot of Corrected SPT ‘N60’ values versus Depth are included as Figures 3a and 3b. 

4.6 Geochemical Testing 

Geochemical analysis was undertaken on 30 soil samples of Made Ground, Devensian Till and the Chester 
Formation, tested for selective contaminants (BRE Special Digest 1:2005 (3rd Edition)), Concrete in 
Aggressive Ground, the results of which are summarised in the table below. 

Tests 
No. of 
Tests 

Minimum Maximum 

Made Ground 

Soil – pH 15 7.4 11.7 

Soil – Total Sulphur 5 0.021 % 0.975 % 

Soil – Acid Soluble Sulphate 5 0.023 % 1.98 % 

Soil – Water Soluble Sulphate 15 11.3 mg/L 1660 mg/L 

Devensian Till 

Soil – pH 5 7.4 8.4 

Soil – Total Sulphur 5 <0.005 % 0.013 % 

Soil – Acid Soluble Sulphate 5 0.01 % 0.026 % 

Soil – Water Soluble Sulphate 5 11.9 mg/L 31.2 mg/L 

Chester Formation 

Soil – pH 10 7.6 8.9 

Soil – Total Sulphur 10 <0.005 % <0.005 % 

Soil – Acid Soluble Sulphate 10 <0.005 % 0.012 % 

Soil – Water Soluble Sulphate 10 4.2 mg/L 16.8 mg/L 

Water – pH 3 7.0 7.3 

Water – Sulphate 3 54.3 mg/L 278 mg/L 

  



Geo-Environmental Assessment 
Upper Brook Street, Manchester 
Delta-Simons Project Number 101718.591891 Page 13 
 

 

5.0 Geotechnical Assessment 
5.1 Introduction 

5.1.1 Summary of Development Proposals 

A proposed development plan is provided as Drawing 1 – General Arrangement – Sci-tech Building Ground 
Floor Plan (Drawing No.: UBS-SRA-ST-00-DR-A-02-500) dated 6th June 2023 and outlines the building 
footprint at ground floor level.  

The proposed redevelopment is subject to a planning application reference 137399/FO/2023 (alternative 
reference: PP-12094149) from Manchester City Council and comprises the demolition of the existing two 
storey building and canopy structure used for car dealership and the construction of a new six to nine storey 
block to provide combined laboratory and office space along with a ground floor publicly accessible café, 
meeting room suites, and a secure cycle store with cycle changing room. The building massing is split into 
a low level six storey block (inc. plant) to Kincardine Road, rising to nine storeys (inc. plant) at Upper Brook 
Street. 

In reference to Drawing 2 (Site Elevation Proposed – Cottenham Street: South East), the proposed level of 
the ground floor is anticipated to be at 38.6 m AOD. At the time of writing, structural and floor loadings 
were unknown. Consequently, the information provided below should be treated as preliminary and will 
be subject to review once a scheme and levels have been finalised, and further detailed assessment may 
be required. 

5.1.2 Ground Model Review 

The current ground investigation recorded a mixture of hardstanding along with peripheries of the Site, 
with topsoil located in the soft landscaped areas at the rear of the property in the centre of the Site. 
Potentially significant thicknesses of Made Ground were encountered across the Site, recorded to a 
maximum depth of 4.50 m bgl. The Made Ground soils predominantly comprised gravel material where 
anthropogenic materials included red brick, concrete, plastic, glass and rare asbestos fragments (in RO2). 
A significant quantity of larger sized particles (boulders and cobbles) of red bricks and concrete was also 
encountered in the hand pits during the investigation. Potential obstructions were also encountered to 4.50 
m bgl in RO2. 

A limited thickness of Devensian Till was encountered beneath the base of the Made Ground in all locations 
with a maximum recorded thickness of 2.30 m. The Devensian Till was recovered as either clay or sand and 
gravel and showed a general increase in strength with respect to depth (Figure 3b). 

The Chester Formation was encountered in all locations across the Site. The dynamic sampling locations 
(DS1 to DS7) encountered the upper most weathered zones at the base of each hole. The SPTs conducted 
at 4.00 m bgl all refused on the weathered bedrock although the material recovered was of a granular 
nature. The weathered zones of the Chester Formation were encountered to maximum depth of 10.50 m 
bgl. SPTs conducted in this material all refused (where N60 = >50) indicated a very dense sand. Beyond 
this, competent bedrock of the Chester Formation was encountered at a shallowest depth of 9.70 m bgl 
and recovered to a maximum depth of 20.50 m bgl. The strength profile of the competent Chester 
Formation generally ranged from very weak (at its shallowest), to moderately strong. The results of the rock 
testing (Figure 4b), indicate a general increase in uniaxial compressive strength with respect to depth.  

5.1.3 Preliminary Geotechnical Hazards 

The geohazards listed below have been identified to follow guidance presented in the HE document 
CD622 ‘Managing Geotechnical Risk’ (2020) which aims to identify and manage the geotechnical risks 
associated with a scheme throughout its lifespan, from planning to construction to maintenance.   

The following geohazards are considered to be substantial ground related risks associated with the 
proposed development. A substantial risk is defined by Delta-Simons in Appendix G. 

• Deep Made Ground – The ground investigation has recorded potentially significant thicknesses of 
Made Ground, identified to a maximum depth of 4.50 m bgl (in RO2) considered to be associated with 
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the former demolition of residential housing during the 1900s. The Made Ground deposits were 
identified to comprise a range of particles sizes from clay to boulders of red bricks and concrete. Made 
Ground is typically variable in nature and strength with a potentially low bearing capacity and 
unacceptable levels of total/differential settlement may occur. 

• Aggressive ground conditions – Although the natural geology underlying the Site is not considered 
likely to comprise of pyritic geochemistry, the Made Ground at the Site has recorded significant 
quantities of concrete deposits within the soils which may indicate elevated levels of Total Sulphur and 
Total Water Soluble Sulphates. Sulphates can attack and degrade concrete / the built environment if 
not mitigated against. 

• Relict foundations – With the proposed demolition of the current buildings (Elizabeth Yarwood Court) 
and historical demolition of residential buildings across a significant portion of the Site, there is the 
potential for relict foundations to remain which may pose an obstruction during construction phase 
ground works.  

5.2 UXO 

Zetica online Unexploded Ordnance (UXO) risk maps indicate that the Site is located within an area 
considered to be at a moderate risk from UXO. Subsequently, a Detailed UXO Risk Assessment was 
undertaken for the Site by Impartial Assessments, and is included in Appendix H,  

The assessment concluded that the Site can be zoned, with low risk and a moderate risk zones identified. 
Pertinent points are summarised below, though the report should be read in full for additional detail:  

• Impartial Assessments consider that two unrecorded HE bombs struck the south-east corner of the 
Site, causing the destruction / damage beyond repair of terraced houses; 

• Subsequent bombing raids may have resulted in UXB landing on and being undetected / unrecorded 
on Site, with a local probable HE bomb-stick aligning with the Site during a 1940 raid; 

• Impartial Assessments consider that there is a Moderate risk from iron HE bombs to humans, plant and 
structures. The pathways considered to pose a Moderate risk include excavation of boreholes, 
mechanical excavations and piling. 

The following recommendations are made by Impartial Assessments regarding mitigation measures: 

• Explosive Ordnance Site Safety Instructions: to be on site for the duration of the development phase 
of works;  

• Explosive Ordnance Safety and Awareness Briefings: for all development phase personnel 
undertaking intrusive ground works; 

• EOD Engineer Supervision: for all boreholes and all development phase mechanical excavations 
within the Moderate Risk zone; 

• Intrusive Magnetometer Probe Survey: at each pile location within the Moderate Risk zone, to a depth 
of 10.0 m bgl. 

5.3 Earthworks 

At the time of writing, detailed final levels were unclear, but it is understood that the proposed final floor 
level (FFL) of the ground floor is anticipated to be at 38.6 m AOD, as per Drawing 2. Given the relatively flat 
topography at the Site, a significant cut and fill operation is not anticipated. Shallow earthworks on the Site 
will likely predominantly encounter Made Ground deposits. 

From an Earthwork strategy point of view, it is considered that the existing Made Ground soils on Site should 
remain in situ and untouched as far as possible. However, the approximate highest point of the Site is 
located at RO1 (39.71 m AOD) and so a surplus of Made Ground material is likely. Should the re-use of 
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materials on-Site be required and where the material is chemically and geotechnically suitable for its 
proposed end location, material re-use would need to be undertaken under a Materials Management Plan.  

Wherever possible, any materials required for earthworks to raise levels should comprise clean, graded 
materials (e.g. crushed concrete/brick) following the demolition of the existing development or be suitable 
imported material  Alternatively, should existing Made Ground soils (containing asbestos) be utilised as fill, 
then strict controls and continual monitoring (e.g. via a watching brief) will need to be in place in order to 
ensure there are no releases of asbestos fibres to the environment which could detrimentally impact human 
health.  

Materials used as fill will need to be placed to a suitable engineering specification with the degree of 
compaction required dependent on end usage and serviceability criteria. For example, a lesser degree of 
compaction may be suitable for paved areas than for building platforms supporting foundations. Uplift in 
areas where vibro-replacement is to be used should comprise granular fill placed loosely, or with nominal 
compaction. 

Unprotected stockpiled materials often deteriorate due to water infiltration, and they may become 
unsuitable for incorporation in the works. 

Further earthworks testing may be required prior to completion of a suitably detailed earthworks 
specification for the works. 

5.4 Foundations 

Given the depth and variability of the Made Ground and Devensian Till beneath the Site and anticipated 
large design loads, it is not anticipated that shallow foundations or ground improvement techniques will 
be suitable for the purpose of supporting proposed foundation loads. 

5.4.1 Piling 

A piled foundation solution using traditional bored or continuous flight auger (CFA) piles transferring loads 
to underlying competent Chester Formation is preferable for the proposed or anticipated design loads, 
utilising both skin friction and end bearing capacity. 

The precise method of pile installation and applicability of proprietary systems, diameters and depths 
required would need to be informed based on the results of this investigation, by discussions with a piling 
contractor with suitable experience, whose design should be warranted. Reference should be made to the 
Delta-Simons exploratory logs as included in Appendix B. 

The upper horizons of the Chester Formation were characterised by heavily weathered sandstone 
recovered as gravelly medium grained sand and should be treated as a granular soil as a conservative 
measure. Results of all SPTs conducted in the weathered sandstone horizon indicate very dense sand (SPT 
N60 > 50, Figures 4a and 4b). It may be prudent to advance pile groups to c. 15 m bgl, 5 m into the more 
competent Chester Formation. Consideration should be given to the effects of negative skin friction in the 
Made Ground. 

Preliminary pile capacities (kN) for a range of pile diameters between 300mm and 600mm are presented 
in the table below based on CFA or bored cast in place piles constructed on Site. 

Pile Diameter Pile Toe Level (m bgl) 

8 10 12 15 

300 370kN 525kN 640kN 935kN 

450 760kN 1065kN 1275kN 1845kN 

600 1285kN 1790kN 2125kN 3050kN 
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The preliminary pile capacities provided are based on the parameters outlined in section 5.1.3 and the 
following:  

• No contribution from ground level to 2.50m bgl due to Made Ground – it is noted that Made Ground 
is less than this in places, however this is generally representative. In areas of deep Made Ground, for 
example at R02, these calculations will not be appropriate and consideration of negative skin friction 
should be given; 

• The superficial deposits were not accounted for as their thickness is <1 m in multiple locations; and 

• Groundwater Level taken at 4.00 m bgl as a conservative measure to account for perched water. 

Partial safety factors have been applied to the calculated pile capacities above in accordance with Design 
Approach 1: Combination 2, as detailed within Tables A.6, A.7 and A.8 of Annex A in BS EN 1997-1 and 
should preliminary pile tests be carried out, a reduced model factor can be adopted. 

Loads are based on single piles only and do not take into account the action of groups of piles. This should 
be considered at the detailed design stage. The pile capacity estimates presented above are preliminary 
and are based on a conservative soil profile derived from exploratory holes undertaken on-site.  

Where soils are desiccated, piled foundations could be subject to tension if moisture contents return to 
equilibrium conditions. Piles should therefore be sleeved through the zone of desiccation or designed to 
accommodate the resultant tensile forces. A compressible medium is required beneath pile caps as 
described in Chapter 4.2 of the NHBC Standards. 

Consideration was given to the presence of groundwater within DS3 despite the fact this was not deemed 
to be part of a wider groundwater body as a conservative measure. Groundwater may cause instability with 
an open bored hole, therefore, a CFA method of drilling may be deemed more appropriate.  

Early consultation with an appropriate piling contractor is recommended to confirm pile working capacities 
and to ensure the contractor can achieve the required depths and capacities. Specialist piling contractors 
may potentially show greater load capacities than those shown above based on specific knowledge of their 
piling equipment, supported by testing evidence that may be acceptable to the Local Authority. 

An appropriate piling platform should be designed and constructed in accordance with BRE Digest 470 
(Working Platforms for Tracked Plant). 

5.5 Roads and Pavements 

At this point, it is recommended that a conservative CBR value of 2 % should be adopted for the shallow 
soils for preliminary pavement design in the proposed external areas (e.g. service yard). It is recommended 
that plate CBR tests are undertaken at formation level after demolition prior to finalising pavement design. 

5.6 Excavations & Obstructions 

It is expected that conventional mechanical excavators will readily remove the existing hardstanding 
encountered at the Site. Given the previous phases of demolition at the Site, it is likely that shallow 
obstructions are present in the Made Ground soils. Larger sized cobbles and / or boulders were 
encountered in the hand pits across the Site during the investigation. In particular, suspected red bricks 
and concrete obstructions were noted to a depth of 4.50 m bgl in RO2. 

Implementing a Foundations Works Risk Assessment during the demolition phase and / or a supplementary 
investigation incorporating trial pits to assess the current foundations of Elizabeth Yarwood Court and 
potential other obstructions across the Site would aid better understanding of the shallow Made Ground 
soils.  

All shallow foundation or services excavations at the Site should be considered unstable, therefore, 
temporary support of all excavations should be considered when excavating on Site. 
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5.7 Groundwater 

Groundwater was recorded to be situated within the Chester Formation, in proximity to the weathered / 
non-weathered interface at approximately 9.00 m bgl. As such, significant groundwater would not be 
anticipated during the excavations required as part of the proposed development. Should any perched 
groundwater be encountered, then local dewatering via sump pumps should be suitable, however, 
treatment prior to disposal to sewer may be required. 

5.8 Chemical Attack on Buried Concrete 

The laboratory results from the Made Ground soils indicate particularly high Total Sulphur and Water 
Soluble Sulphate in one location (RO2). This is considered to be due to a high volume of concrete present 
in the Made Ground soils at RO2. The remainder of the Made Ground soils are not considered to have the 
potential to attack buried concrete with respect to elevated sulphates. Consideration should be given to 
the removal of concrete and / or larger fragments in the Made Ground soils prior to development. As a 
conservative measures, if the Made Ground soils are to be left in-situ, buried concrete is recommended to 
be designed to concrete design class DS-4 and ACEC-3. 

Aggressive ground chemistry was not identified in the natural soils located beneath the Site (Devensian Till 
and Chester Formation). Should a deeper piled foundation solution be adopted, in accordance with the 
recommendations of BRE Special Digest 1, ‘Concrete in Aggressive Ground’ 2005, the conditions of the
natural soils and rock beneath the Site would therefore be classified as Design Sulphate Class DS-1 and 
ACEC Class AC-1 for soils and groundwater, when considering the most appropriate type of concrete to 
be used at the Site in order to resist chemical attack from elevated sulphate present in the soils (assuming 
mobile groundwater in non-pyritic soils).  
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6.0 Generic Quantitative Risk Assessment 
6.1 Introduction 

The presence of hazardous substances in or on a Site is generally only of concern if an actual or potential 
unacceptable risk exists. Legislation and guidance on the assessment of contaminated sites, consistent with 
UK best practice, acknowledges the need for a tiered risk-based approach. This section represents a 
Generic Quantitative Risk Assessment (GQRA) being a comparison of Site contaminant levels against 
Generic Assessment Criteria. 

6.2 Human Health GQRA  

The assessment of risks in relation to human health has been undertaken using Generic Assessment Criteria 
(GAC) as detailed within the appropriate tables. Risks from soil, groundwater and Non-Aqueous Phase 
Liquids (NAPL) have been considered.  The GAC are predominantly based on long term (chronic) risk to 
health.  However, in the limited circumstances where short-term (acute) risks are more pronounced, these 
GAC have been utilised to ensure a thorough and conservative initial assessment is undertaken. 

Based on the proposed commercial use of the Site, the soil and groundwater chemical data has been 
compared against a commercial end use GAC for 1% soil organic matter (SOM) content. 

6.2.1 Risks from Soil Sources 

The laboratory results for contaminants exceeding concentrations compared to their respective GAC are 
presented in the table below. 

Contaminant 
Max 

Conc. 
(mg/kg) 

GAC 
(mg/kg) 

GAC 
Source 

No. 
Exceed 
GAC / 
No. of 

samples 

Location of Exceedances (depth) = 
Concentration (mg/kg) 

Asbestos Detected DS 3/10 

DS5 (0.20 – 0.40 m bgl) = Amosite 
Loose Fibres 

DS6 (0.20 – 0.40 m bgl) = Amosite 
Loose Fibres 

RO3 (0.30 – 0.70 m bgl) = Amosite 
Loose Fibrous Debris 

Polycyclic Aromatic Hydrocarbons 

Benzo[b]fluoranthene 49 44 LQM 1/10 

DS6 (0.20 – 0.40 m bgl) Benzo[a]pyrene 46 35 LQM 1/10 

Dibenz(a,h)anthracene 8.7 3.5 LQM 1/10 

Notes: 

LQM = Land Quality Management/CIEH S4Uls for Human Health Risk Assessment, 2014. 

6.2.2 Soil Analysis Summary 

Localised marginal (with respect to the applied GAC) soil contamination with respect to Polycyclic Aromatic 
Hydrocarbons has been identified in one location (DS6) in the north of the Site in the vicinity of the former 
works. The majority of the remaining tested contaminants across the Site did not exceed their laboratory 
limit of detections.  

Asbestos was identified in three locations (DS5, DS6 and RO3) within the shallow Made Ground soils. 

Significant areas in the centre of the Site are currently covered with hardstanding and / or occupied by 
buildings (Elizabth Yarwood Court) which will be removed as part of the demolition and Site clearance 
works. As such, these areas were inaccessible for investigation during the ground investigation. Therefore, 
it would be prudent to implement a hotspot protocol and watching brief during the Site clearance works 
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should suspected areas of unexpected contamination, notably the potential presence of asbestos 
fragments be encountered.  

6.2.3 Risks from Groundwater Sources 

Based on the proposed use of the Site for commercial use, the groundwater chemical data has been 
compared against a commercial end use GAC to assess risks from groundwater sources to indoor air and 
subsequent vapour inhalation indoors.   

None of the site-specific contaminants of concern were recorded at concentrations in excess of their 
detection limits/respective GAC. 

6.2.4 Risks from Non-Aqueous Phase Liquids (NAPL) 

Soil and groundwater exposure models used in generating Generic Assessment Criteria do not account for 
the potential for NAPL to represent a source of risk to human health, principally due to the production of 
vapours. Whilst it is possible to calculate theoretical soil saturation limits, in reality, due to co-solubility 
effects, these are not an appropriate indicator of the presence of NAPL. In order to assess the presence of 
NAPL, for petroleum hydrocarbons, an assessment criterion of 5,000 mg/kg for Total Petroleum 
Hydrocarbons has been applied based on professional experience. 

The following has been identified in relation to NAPL at the Site: 

• No observations of NAPL were made within the soils observed during drilling; 

• No concentrations of Total Petroleum Hydrocarbons in excess of 5,000 mg/kg were recorded; 

• No NAPL was measured during groundwater monitoring works. 

On this basis, there is no evidence of NAPL being present on the Site. 

6.3 Controlled Waters/Water Environment GQRA 

The approach adopted to assessing risks to Controlled Waters/Water Environment is based principally on 
considering the concentrations of contaminants identified within the groundwater samples obtained in 
comparison to relevant GAC.  

Given the ‘prevent and limit’ approach of the Water Framework Directive (2000/60/EC) and the identified 
receptors, a range of Water Quality Standards (WQS) have been applied as Generic Assessment Criteria 
(GAC), these include Water Framework Directive standards and thresholds (WFD), the Freshwater 
Environmental Quality Standards (EQS), the UK Drinking Water Quality Standards (DWQS), WHO 
Guidelines for Drinking Water Quality or SEPA resource protection values which have been used as initial 
conservative GAC to assess whether groundwater contamination requires further assessment or discussion 
in terms of the risks to controlled waters. Where specific water quality standards are not available, Delta-
Simons has adopted surrogate values based on professional judgement (DS GAC). 

6.3.1 Groundwater Results 

The Site is not located within a Source Protection Zone and there are no licensed groundwater abstractions 
within 1 km of the Site. The results of groundwater analysis have been compared to the GACs for the 
protection of drinking water. Sulphates (as SO4) was the only determinand that exceeded the applied GAC, 
of which the results are summarised in the table below. 
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Contaminant 
Max 

Conc. 
(µg/l) 

GAC 
(µg/l) 

GAC 
Source 

No. 
Exceed 
GAC / 
No. of 

samples 

Location of Exceedances 

Sulphate 

Sulphate as SO4 278,000 250,000 
DWQS 
2016 

1/3 RO2 

Notes: 

DWQS 2016 – The Water Supply (Water Quality) Regulations 2016 [UK Drinking Water Standards] 

6.3.2 Groundwater Results Summary 

The majority of determinands tested for were below the relevant screening criteria, protective of drinking 
water. 

Concentrations of sulphate as SO4 were found to exceed the screening criteria protective of groundwater 
receptors in one sampled location.  However, it is considered that the drinking water standard is overly 
conservative for the Site considering it is not within an SPZ or within 1km of a potable abstraction.  

6.4 Built Environment 

6.4.1 Potable Water Supply Pipes 

The investigation requirements for the selection of potable water pipe material are set out in UKWIR Report 
10/WM/03/21. Guidance for the Selection of Water Supply Pipes to be used in Brownfield Sites (UKWIR, 
2010). This Report has very specific and onerous investigation requirements and as such the detailed 
investigation of each utility route was not within the scope of this investigation. The relevant water supply 
company needs be contacted at an early stage to confirm its requirements for assessment, which may not 
necessarily be the same as those recommended by UKWIR. 

6.5 Waste Management  

In recent years a number of mechanisms have aimed to change the way in which waste materials have 
traditionally been managed (i.e. a move away from less sustainable options such as landfill disposal). These 
include: 

• Legislation and guidance (e.g. the Waste Framework Directive [2008, as amended]; the Waste 
[England and Wales] Regulations, 2011; the Definition of Waste: Development Industry Code of 
Practice, Version 2 [DoWCoP; CL:AIRE, 2011]). 

• Fiscal drivers (e.g. the landfill tax escalator). 

• Corporate responsibility campaigns (e.g. WRAP: Halving waste to landfill & Quality Protocol projects; 
Ellen Macarthur Foundation). 

There is now a greater focus on waste re-use, treatment and recovery as organisations try and move their 
waste materials up the Waste Hierarchy and move to more circular models of material supply and re-use. 

In accordance with current industry best practice, guidance and legislation Delta-Simons would always 
recommend options including managing materials on site through the DoWCoP, waste treatment and 
waste recovery be considered ahead of landfill disposal. Landfill disposal should be seen as an option of 
last resort given that in terms of cost, environment and social outcomes it is less sustainable. However, the 
availability of alternatives to landfill disposal depends on the timescales of the project, proactive 
involvement of qualified advisors and the nature and status of the materials being considered. 
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6.6 Waste Classification  

In general, the predominant waste material encountered during the construction phase of development 
schemes will likely be construction and demolition waste, predominantly waste soils and crushed 
demolition arisings. These may be found in situ in the ground or stockpiled on sites and they may be 
contaminated which may have implications for their classification and subsequent management. 

This investigation was not undertaken to advise on the classification or potential management routes for 
such waste materials. Classification and management of these types of wastes either on to site, off site or 
within the development are likely to require further investigation and assessment. The extent of such work 
will depend on the particular management option that is being considered and could, for example, involve 
the use of waste acceptance criteria analyses.  
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7.0 Bulk Ground Gas Risk Assessment 
7.1 Ground Gas Conceptual Site Model 

7.1.1 Sources 

The following potential sources of ground gas have been identified: 

• Potentially significant thicknesses of Made Ground, recorded to a maximum depth of 4.50 m bgl, 
where total organic carbon (TOC) ranged from 0.6 to 2.7 % in the ten tested Made Ground samples. 

7.1.2 Pathways 

• Vertical and lateral migration of ground gas through permeable strata; 

• Potential for gases to enter current and future buildings through voids in the floor including service 
entry points and cracks and accumulate in confined spaces; and, 

• Future maintenance/construction workers may come into contact with hazardous ground gases via 
entry into below ground confined spaces such as excavations or service entries/inspection points. 

7.1.3 Receptors 

The principal receptors under consideration are future Site users and construction workers. 

7.2 Duration & Extent of Monitoring 

Tables 5.5a and 5.5b within CIRIA C665 detail current recommended monitoring duration and frequency 
for sites in the UK. Based on the identification of potential sources, the gas generation potential is 
considered to be very low, whilst the sensitivity of the proposed development is low (commercial). On this 
basis, CIRIA C665 recommends between three and four visits over a minimum period of one month. 

Gas monitoring has been carried out upon the Site on three occasions for an assessment of the ground gas 
regime. 

Barometric pressures during the gas monitoring period ranged from 999 mBar to 1019 mBar, of which one 
visit was completed during a period of falling pressure. 

7.3 Ground Gas Risk Assessment 

7.3.1 Background 

Based on the proposed commercial end use, the following documents have been consulted when 
assessing the gas regime at the Site: 

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

• British Standards Institute (BSI, 2019): Code of practice for the design of protective measures for 
methane and carbon dioxide ground gases for new buildings, BS:8485:2015+A1:2019. 

The presence of a source of hazardous gas within the ground does not necessarily indicate a risk will be 
present. Consideration of recorded gas flows together with source concentrations can allow an initial 
assessment to be made of the potential both for generation and subsequent migration of gas. A 
Characteristic Situation (CS) is derived from an assessment of the ground gas data and forms the basis of 
determining mitigation measures.   

7.3.2 Gas Screening Value (GSV) 

The Gas Screening Value (gas concentration as a fraction x maximum recorded flow) is used to provide an 
initial assessment of risks to future Site users.  The GSVs calculated for the monitoring wells are presented 
in the following table. 
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Location 

Maximum 
Steady 

Methane 

(%v/v) 

Maximum 
Steady 
Carbon 
Dioxide 
(%v/v) 

Maximum 
Steady 

Flow Rate 
(l/hr) 

GSV/Classification 

Flooded? Methane Carbon Dioxide 

GSV Classification GSV Classification 

RO1 <0.1 4.1 <0.1 0.0001 1 0.0041 1 N 

RO2 <0.1 3.0 <0.1 0.0001 1 0.0030 1 N 

RO3 <0.1 2.5 <0.1 0.0001 1 0.0025 1 N 

DS1 <0.1 4.1 <0.1 0.0001 1 0.0041 1 N 

DS2 <0.1 0.9 <0.1 0.0001 1 0.0009 1 N 

DS3 0.1 4.0 <0.1 0.0001 1 0.0040 1 N 

DS4 <0.1 4.3 <0.1 0.0001 1 0.0043 1 N 

DS5 <0.1 0.2 <0.1 0.0001 1 0.0002 1 N 

DS6 <0.1 0.4 <0.1 0.0001 1 0.0004 1 N 

DS7 <0.1 <0.1 <0.1 0.0001 1 0.0001 1 N 

The data indicates that the Site can be classified as CS1 (very low hazard potential) in accordance with BS 
8485:2015 Table 2. The GSV for the site-wide worst-case flow rate and ground gas concentration (either 
CO2 or CO4) has also been assessed which also indicates that the Site may be classified as CS1. 

Based on the results of the preliminary assessment, further ground gas monitoring is not considered to be 
required. 

7.4 Ground Gas Risk Mitigation 

The ground gas regime at the Site has been classified as CS1 in accordance with the CIRIA guidance and it 
is recommended that a CS1 situation is assumed for design purposes.  

As such no ground gas measures are considered to be required in the new development. 

7.5 Radon 

A detailed radon assessment falls outside of the scope of this Report. Data based on UK Health Security 
Agency guidance, available throughukradon.org.uk, indicates that the Site is located within an area where 
radon protection measures are not required. However it cannot be precluded that further assessment might 
be required by the Local Authority. 

7.6 Organic Vapours 

No sources of volatile vapours have been identified as part of the ground investigation. 

 



G
e

o
-E

n
vi

ro
n

m
e

n
ta

l A
ss

e
ss

m
en

t 
U

p
p

er
 B

ro
o

k 
St

re
e

t,
 M

an
ch

e
st

er
 

D
e

lta
-S

im
o

n
s 

P
ro

je
ct

 N
u

m
b

e
r 

1
0

1
7

1
8

.5
9

1
89

1
 

P
ag

e 
2

4
 

  8
.0

 R
e
v
is
e
d
C
o
n
ce
p
tu
a
l
S
it
e
M
o
d
e
l 

A
 C

SM
 is

 p
re

se
n

te
d

 in
 t

h
e 

ta
b

le
 b

el
o

w
, a

nd
 h

as
 b

e
en

 fo
rm

u
la

te
d

 t
ak

in
g

 in
to

 a
cc

o
u

nt
 a

ll 
o

f t
h

e 
av

ai
la

b
le

 d
at

a 
fr

o
m

 t
h

e 
D

el
ta

-S
im

o
n

s 
in

tr
u

si
ve

 in
ve

st
ig

at
io

n
, 

su
ita

b
le

 fo
r 

a 
si

te
 w

ith
 a

 p
ro

p
o

se
d

 c
o

m
m

er
ci

al
 e

n
d

 u
se

. 

R
e

v
is

e
d

 C
o

n
c

e
p

tu
a

l 
S

it
e

 M
o

d
e

l 

S
o

u
rc

e
 

P
a

th
w

a
y

s 
R

e
ce

p
to

rs
 

P
o

ll
u

ta
n

t 
L

in
k

a
g

e
?

 
D

is
c

u
ss

io
n

 a
n

d
 M

it
ig

a
ti

o
n

 

M
ad

e 
G

ro
un

d
 d

ep
o

si
ts

 

D
ir

e
ct

 c
o

n
ta

ct
, i

n
g

e
st

io
n

 
an

d
/o

r 
in

ha
la

tio
n

 o
f 

so
il/

d
u

st
 

H
u

m
an

 h
ea

lth
 –

 
fu

tu
re

 S
ite

 u
se

rs
 

N
o

 

M
ar

g
in

al
 e

xc
ee

d
an

ce
s 

w
it

h 
re

sp
ec

t 
to

 t
h

e 
ap

p
lie

d
 c

o
m

m
er

ci
al

 G
A

C
 f

o
r 

th
re

e 
d

e
te

rm
in

an
d

s 
o

f 
P

o
ly

cy
cl

ic
 A

ro
m

at
ic

 H
yd

ro
ca

rb
o

n
s 

w
er

e
 n

o
te

d
 i

n 
o

n
e 

lo
ca

tio
n

 in
 t

h
e 

no
rt

h
 o

f t
h

e 
Si

te
 a

t 
th

e 
lo

ca
tio

n
 o

f t
h

e 
fo

rm
er

 h
is

to
ri

ca
l 

w
o

rk
s.

 T
h

e 
re

m
ai

n
d

er
 o

f 
th

e
 a

n
al

ys
ed

 c
o

n
ta

m
in

an
t 

co
nc

en
tr

at
io

n
s 

w
er

e 
n

o
t 

re
p

o
rt

ed
 t

o
 e

xc
ee

d
 t

h
e

 a
d

o
p

te
d

 s
cr

ee
ni

n
g

 c
ri

te
ri

a.
 I

n
 a

d
d

iti
o

n
, 

th
e 

cu
rr

e
nt

 p
ro

p
o

se
d

 d
ev

el
o

p
m

en
t 

w
ill

 u
til

is
e 

ha
rd

st
an

d
in

g
 a

cr
o

ss
 t

h
e 

Si
te

, 
b

re
ak

in
g

 p
o

llu
ta

nt
 li

n
ka

g
es

.  

A
s 

su
ch

, 
it 

is
 c

o
n

si
d

e
re

d
 r

e
as

o
n

ab
le

 t
o

 d
is

co
u

n
t 

th
e 

o
n

-S
ite

 s
o

ils
 f

ro
m

 
p

re
se

n
tin

g
 a

 s
ig

n
ifi

ca
n

t 
ri

sk
 o

f h
ar

m
 to

 th
e 

h
ea

lth
 o

f f
u

tu
re

 S
ite

 u
se

rs
. 

H
u

m
an

 h
ea

lth
 –

 
co

n
st

ru
ct

io
n

 w
o

rk
er

s 
N

o
 

Sh
o

rt
 

te
rm

 
ri

sk
 

w
o

u
ld

 
b

e
 

m
it

ig
at

ed
 

b
y 

u
se

 
o

f 
P

er
so

n
al

 
P

ro
te

ct
iv

e 
E

q
u

ip
m

e
nt

 (P
P

E
) a

n
d

 p
ro

vi
si

o
n

 o
f s

u
ita

b
le

 h
yg

ie
n

e/
w

e
lfa

re
 p

ra
ct

ic
e

s 
an

d
 

fa
ci

lit
ie

s.
 G

ro
u

n
d

w
o

rk
er

s 
an

d
 s

u
b

-s
u

rf
ac

e
 m

ai
n

te
n

an
ce

 w
o

rk
er

s 
sh

o
u

ld
 b

e
 

m
ad

e
 a

w
ar

e
 o

f t
h

e 
p

o
ss

ib
ili

ty
 o

f e
n

co
u

n
te

ri
n

g
 c

o
n

ta
m

in
at

ed
 s

o
ils

 th
ro

u
g

h 
to

o
lb

o
x 

ta
lk

s 
an

d
 in

 p
ar

tic
ul

ar
 th

e
 p

o
te

n
tia

l p
re

se
n

ce
 o

f a
sb

es
to

s.
 

M
ig

ra
tio

n
 o

f c
o

n
ta

m
in

an
ts

 
in

to
 g

ro
u

n
d

w
at

e
r 

Se
co

n
d

ar
y 

U
n

d
iff

e
re

n
tia

te
d

 
(D

ev
en

si
an

 T
ill

) a
n

d
 

P
ri

nc
ip

al
 (S

h
e

rw
o

o
d

 
Sa

n
d

st
o

n
e)

 A
q

u
ife

rs
 

N
o

 

Th
e 

Si
te

 is
 c

o
n

si
d

er
ed

 lo
w

 s
en

si
tiv

it
y 

fo
r 

co
n

tr
o

lle
d

 w
at

er
 r

ec
ep

to
rs

 a
n

d
 a

 
p

la
u

si
b

le
 c

o
n

ta
m

in
an

t 
p

at
h

w
ay

 is
 c

o
n

si
d

er
ed

 u
n

lik
el

y.
 

In
 t

h
e 

co
n

te
xt

 o
f 

th
e

 S
it

e 
se

tt
in

g
, i

t 
is

 c
o

n
si

d
er

e
d

 r
e

as
o

n
ab

le
 t

o
 d

is
co

u
n

t 
g

ro
u

n
d

w
at

e
r 

at
 t

h
e 

Si
te

 f
ro

m
 p

re
se

n
tin

g
 a

 s
ig

n
ifi

ca
n

t 
ri

sk
 o

f 
h

ar
m

 t
o

 
co

n
tr

o
lle

d
 w

at
e

rs
. 

M
ig

ra
tio

n
 o

f c
o

n
ta

m
in

an
ts

 
in

to
 s

u
rf

ac
e 

w
at

er
s 

Th
e 

R
iv

er
 M

ed
lo

ck
 

(6
0

0
 m

 n
o

rt
h

 o
f t

he
 

Si
te

) 

N
o

 
e

le
va

te
d

 
co

n
ce

n
tr

at
io

ns
 

o
f 

co
n

ta
m

in
an

ts
 

w
er

e 
id

en
tif

ie
d

 
in

 
g

ro
u

n
d

w
at

e
r.

 I
t 

is
 c

o
n

si
d

e
re

d
 t

h
at

 t
h

e
 g

ro
u

nd
w

at
e

r 
en

co
u

n
te

re
d

 i
n

 t
h

e 
C

h
es

te
r 

Fo
rm

at
io

n 
re

fle
ct

s 
g

e
n

e
ra

l 
g

ro
u

n
d

w
at

e
r 

co
nc

en
tr

at
io

n
s 

in
 t

h
e 

lo
ca

l a
re

a.
 In

 a
d

d
iti

o
n

, g
ro

u
nd

w
at

e
r 

in
 t

h
e 

ar
e

a 
is

 c
o

n
si

d
er

e
d

 u
n

lik
el

y 
to

 
re

p
re

se
n

t a
 s

ig
n

ifi
ca

nt
 g

ro
u

n
d

w
at

er
 r

es
o

ur
ce

. A
s 

su
ch

, a
 s

ig
n

ifi
ca

n
t r

is
k 

is
 

n
o

t t
ho

u
g

h
t t

o
 b

e 
p

o
se

d
 to

 s
ur

fa
ce

 w
at

er
 r

ec
e

p
to

rs
. 



G
e

o
-E

n
vi

ro
n

m
e

n
ta

l A
ss

e
ss

m
en

t 
U

p
p

er
 B

ro
o

k 
St

re
e

t,
 M

an
ch

e
st

er
 

D
e

lta
-S

im
o

n
s 

P
ro

je
ct

 N
u

m
b

e
r 

1
0

1
7

1
8

.5
9

1
89

1
 

P
ag

e 
2

5
 

  

R
e

v
is

e
d

 C
o

n
c

e
p

tu
a

l 
S

it
e

 M
o

d
e

l 

S
o

u
rc

e
 

P
a

th
w

a
y

s 
R

e
ce

p
to

rs
 

P
o

ll
u

ta
n

t 
L

in
k

a
g

e
?

 
D

is
c

u
ss

io
n

 a
n

d
 M

it
ig

a
ti

o
n

 

O
rg

an
ic

 c
o

n
ta

m
in

at
io

n
 

in
 s

o
ils

 a
nd

 
g

ro
u

n
d

w
at

e
r 

D
ir

e
ct

 in
fil

tr
at

io
n

 in
 w

at
e

r 
su

p
p

ly
 p

ip
es

 
D

ri
n

ki
n

g
 w

at
er

 
su

p
p

ly
 p

ip
es

  
Y

es
 

H
yd

ro
ca

rb
o

n
s,

 e
sp

ec
ia

lly
 a

ro
m

at
ic

s,
 a

re
 k

n
o

w
n

 to
 p

e
rm

ea
te

 p
la

st
ic

 p
ip

es
. 

A
ss

es
sm

en
t 

o
f 

th
e

 r
is

k 
to

 w
at

er
 p

ip
es

 f
o

r 
an

y 
n

ew
 s

u
p

p
ly

 w
ill

 h
av

e
 t

o
 b

e 
u

n
d

e
rt

ak
en

 a
s 

a 
re

q
u

ir
e

m
en

t o
f t

h
e 

st
at

u
to

ry
 u

n
d

er
ta

ke
rs

, w
h

o
 s

h
o

u
ld

 b
e

 
p

ro
vi

d
ed

 w
ith

 a
 c

o
p

y 
o

f 
th

is
 a

ss
es

sm
en

t 
an

d
 p

ro
vi

d
e

 r
ec

o
m

m
en

d
at

io
n

s 
fo

r 
u

p
g

ra
d

in
g

 o
f p

o
ta

b
le

 w
at

er
 s

u
p

p
ly

 p
ip

es
. 

It
 i

s 
re

co
m

m
en

d
ed

 t
h

at
 t

h
e 

Lo
ca

l 
W

at
er

 A
u

th
o

ri
ty

 i
s 

co
n

ta
ct

e
d

 p
ri

o
r 

to
 

d
ev

el
o

p
m

en
t 

to
 c

o
n

fir
m

 i
f 

fu
rt

h
er

 a
ss

es
sm

e
n

t 
is

 r
eq

u
ir

ed
 i

n
 r

el
at

io
n

 t
o

 
w

at
er

 s
up

p
ly

 p
ip

es
, a

n
d

 c
o

n
fir

m
 th

e 
re

q
u

ir
ed

 p
ip

el
in

e
 m

at
er

ia
l. 

 

 



Geo-Environmental Assessment 
Upper Brook Street, Manchester 
Delta-Simons Project Number 101718.591891 Page 26 
 

 

9.0 Conclusions & Recommendations 
9.1 Ground Model Summary 

The current ground investigation recorded a mixture of hardstanding soft landscaped across the Site. 
Potentially significant thicknesses of Made Ground was also encountered Site wide, recorded to a maximum 
depth of 4.50 m bgl. The Made Ground soils predominantly comprised gravel material where 
anthropogenic materials included red brick, concrete, plastic, glass and rare asbestos fragments (in RO2). 
A significant quantity of larger sized particles (boulders and cobbles) of red bricks and concrete was also 
encountered in the hand pits during the investigation. 

Devensian Till was encountered beneath the base of the Made Ground and was recovered as either clay or 
sand and gravel. 

The Chester Formation was encountered in all locations across the Site and can be generally separated into 
a weathered and non-weathered zone. The weathered zone of the Chester Formation was encountered to 
maximum depth of 10.50 m bgl. Beyond this, competent bedrock was encountered at a shallowest depth 
of 9.70 m bgl and recovered to a maximum depth of 20.50 m bgl. The strength profile of the competent 
Chester Formation generally ranged from very weak (at its shallowest), to moderately strong at the base of 
the borehole.  

9.2 Geotechnical Summary 

A piled foundation solution using traditional bored or continuous flight auger (CFA) piles transferring loads 
to competent geology is the preferable solution for the proposed development given the anticipated 
design loads. Piles will utilise both skin friction and end bearing capacity. The precise method of pile 
installation and applicability of proprietary systems, diameters and depths required would need to be 
informed based on the results of this investigation, by discussions with a piling contractor with suitable 
experience, whose design should be warranted. 

The upper horizons of the Chester Formation were characterised by heavily weathered sandstone 
recovered as gravelly medium grained sand and should be treated as a granular soil as a conservative 
measure during a piling assessment. It may be prudent to advance pile groups to c. 15 m bgl, approximately 
5 m into the more competent Chester Formation. Preliminary working loads have been provided for at 
these depths.  With 0.3 m diameter piles, loads up to 935 kN may be achieved across most of the Site. 
However, it is noted that in areas of deep Made Ground (e.g. around RO2 where Made Ground is 
significantly thicker) an alternate design may be required due to the effects of negative skin friction in the 
Made Ground. 

It is recommended that during demolition of the building, all relict basements, foundations, and other 
obstructions are removed to avoid in-ground obstructions during piling. 

It is understood that the movement of Made Ground soils is likely necessary to achieve the proposed FFL 
of 38.6 m AOD. Should the re-use of materials on-Site be required and where the material is chemically and 
geotechnically suitable for its proposed end location, material re-use should be undertaken under a 
Materials Management Plan.  

Consideration should be given to the likelihood of encountering larger boulders and or cobbles of 
brick/concrete in the Made Ground. 

9.3 Contamination Summary 

The investigation has been carried out in order to provide information on the quality of the soil and 
groundwater beneath the Site in the context of land contamination and provide information on the ground 
gas regime beneath the Site for a commercial end use. The assessment is being completed prior to the 
proposed redevelopment of the Site. 

Data gaps and uncertainties remain as outlined within Section 1.7. 
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9.3.1 Human Health 

Localised marginal soil contamination with respect to Polycyclic Aromatic Hydrocarbons has been 
identified in one location in the north of the Site in the vicinity of the former works, however, it is considered 
that the proposed placement of hardstanding within this area during development will suitably break the 
pathway to future Site users. The majority of the remaining tested contaminants across the Site did not 
exceed their laboratory limit of detections and as such it is considered reasonable to discount the on-Site 
soils from presenting a widespread risk of harm to the health of future Site users. 

Soil bound asbestos was identified in three locations (DS5, DS6 and RO3) within the shallow Made Ground 
spoil, as well as bulk samples retrieved for laboratory analysis in the hand pit of RO2. 

Unrecorded asbestos containing materials (ACM) is likely to be present in across the remainder of the Site, 
pertaining to the previous phases of demolition during the 1900s. ACMs may also be present within the 
buildings currently on-Site. Groundworkers and sub-surface maintenance workers should be made aware 
of the possibility of encountering contaminated soils through toolbox talks and in particular the potential 
presence of asbestos and an appropriate protocol to mitigate exposure of the workforce and general public 
should be in place. The Contractor will need to prepare a risk assessment which identifies a safe system of 
work to handle the asbestos containing soils which is likely to include asbestos awareness training, a 
protocol for unexpected finds (should gross asbestos material be identified) as well as safe working 
procedures such as damping down of excavations and stockpiles in line with general dust generation 
mitigation. The risk assessment will need to identify the appropriate levels of PPE and/or Respiration 
Protective Equipment (RPE) required. This recommendation should be captured in Site health and safety 
documentation and in maintenance plans. 

9.3.2 Controlled Waters 

No widespread contamination of groundwater was encountered during this investigation.  

9.3.3 Ground Gas 

The ground gas monitoring programme indicates the Site can be classified as CS1, where no ground gas 
protection measures are considered necessary for the proposed development.  

9.3.4 Volatile Vapours 

No potential sources of volatile contaminants have been identified. 

9.3.5 Built Environment 

The ground investigation was not designed to assess ground conditions in full accordance with the UKWIR 
guidance for water supply pipes. It is recommended that the Local Water Authority is contacted to confirm 
the most suitable water supply pipe material for the proposed development.  

With respect to potentially aggressive ground chemistry, the results of the Made Ground soils indicate 
particularly high Total Sulphur and Water Soluble Sulphate in one location (RO2), and buried concrete is 
recommended to be designed to concrete design class AS-4 and ACEC-3. This is due to a high volume of 
concrete present in the Made Ground soils at RO2. The remainder of the Made Ground soils across the Site  
are not considered to have the potential to attack buried concrete with respect to elevated sulphates. 
Consideration should be given to the removal of concrete and / or larger fragments in the Made Ground 
soils prior to development.  

Aggressive ground chemistry was not identified in the natural soils located beneath the Site (Devensian Till 
and Chester Formation). Should a deeper piled foundation solution be adopted, then buried concrete is 
recommended to be designed to concrete design class AS-1 and ACEC-1. 
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9.4 Recommendations  

Based on the findings of this Report, the following recommendations for supplementary investigation / 
assessment are made: 

• Foundations Works Risk Assessment during demolition of the on-Site buildings and / or trial pits to 
assess the current foundations of Elizabeth Yarwood Court and potential other obstructions across the 
Site; and 

• Undertake a United Utilities Risk Assessment to confirm the water supply pipe material requirements 
for the new development. 

The above recommendations may be achieved during a supplementary ground investigation at the Site. In 
addition: 

• Given the absence of significant contamination present at the Site, preparation of a Remediation 
Strategy is not considered necessary. However, given the presence of asbestos in the Made Ground 
soils, an appropriate ‘hotspot’ protocol and / or watching brief should be implemented for future
groundworkers to act upon should such contamination be identified during the construction process; 
and, 

• Plate CBRs are also recommended following any minor cut and fill operations and the emplacement 
of imported granular fill, thus, verifying CBR performance has been achieved prior to placement of 
sub-base. 

The following recommendations for the development of the Site are made: 

• Waste classification has not been undertaken as part of the scope of works; should it be proposed to 
dispose of materials from the Site then specific additional investigations may be needed to classify the 
materials in accordance with current regulatory requirements; 

• An asbestos survey should be undertaken prior to demolition by a specialist contractor and removed 
in accordance with legislation to prevent further contamination of the ground; 

• Groundworkers and sub-surface maintenance workers should be made aware of the possibility of 
encountering contaminated soils through toolbox talks and in particular the potential presence of 
asbestos and an appropriate protocol and risk assessments to mitigate exposure of the workforce and 
general public should be in place. Good standards of personal hygiene should be observed, and 
appropriate levels of PPE / RPE utilised where necessary; 

• Unidentified localised areas of contamination may exist at the Site and an appropriate ‘hotspot’ 
protocol and / or watching brief should be in place for groundworkers to act upon should such 
contamination be identified during the construction process;  

• Appropriate UXO support in line with Impartial Assessment’s recommendations; 

• Suitable dust suppression techniques and prevention of nuisance/environmental impacts will need to 
be implemented by the groundworkers during construction works; and, 

• The re-use of materials on-Site may be possible if required and where the material is chemically and 
geotechnically suitable for its proposed end location. Material re-use would need to be undertaken 
under a Materials Management Plan. 



Geo-Environmental Assessment 
Upper Brook Street, Manchester 
Delta-Simons Project Number 101718.591891 

 

Drawings 
  



Geo-Environmental Assessment 
Upper Brook Street, Manchester 
Delta-Simons Project Number 101718.591891 

 

Drawing 1 – General Arrangement – Sci-tech Building 
Ground Floor Plan (Drawing No.: UBS-SRA-ST-00-DR-A-
02-500) dated 6th June 2023 
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Drawing 2 – Site Elevation Proposed – Cottenham Street: 
South East (Drawing No.: UBS-SRA-ZZ-EE-DR-A-02-308) 
dated 6th June 2023  
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Figure 1 – Site Location Map 
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Figure 2 – Exploratory Hole Location Plan  
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Figure 3a – Correct SPT vs Depth Plot (m bgl)  
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Figure 3b – Correct SPT vs Depth Plot (m AOD) 
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Figure 4a – Uniaxial Compressive Strength vs Depth Plot 
(m bgl)  
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Figure 4b – Uniaxial Compressive Strength vs Depth Plot 
(m AOD)
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Appendix A – Limitations 
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Limitations 
This Report was prepared by Delta-Simons Ltd (Delta-Simons) for the sole and exclusive use of the Client 
and for the specific purpose for which Delta-Simons was instructed.  Nothing contained in this Report shall 
be construed to give any rights or benefits to anyone other than the Client and Delta-Simons, and all duties 
and responsibilities undertaken are for the sole and exclusive benefit of the Client and not for the benefit 
of any other party.  Delta-Simons does not intend, without its written consent through a formal letter of 
reliance or warranty, for this Report to be disseminated to any party other than the named Client or to be 
used or relied upon by any party other than the named Client.  Use of the Report by any other party is 
unauthorised and such use is at the sole risk of the user.  Any party using or relying upon this Report, other 
than the Client, agrees by virtue of its use to indemnify and hold harmless Delta-Simons from and against 
all claims, losses and damages (of whatsoever nature and howsoever or whensoever arising), arising out of 
or resulting from the performance of the work by Delta-Simons. Unless explicitly agreed otherwise, in 
writing, this Report has been prepared under Delta-Simons’ Standard Terms and Conditions as included 
within our proposal to the Client. 

The recommendations contained within this Report represent Delta-Simons professional opinions, based 
upon the information detailed within the Report, exercising the reasonable skill and care to be expected of 
a professional consultant holding itself out as having the competence, experience and resources necessary 
for the purpose of carrying out similar work in scope and character to the services performed. The Report 
needs to be considered in the light of the proposal and associated limitations of scope. The Report needs 
to be read and considered in full and isolated sections cannot be used without full reference to other 
elements of the Report and any previous works referenced within the Report. 

Where Delta-Simons has obtained, reviewed and evaluated information in preparing this Report from the 
Client and others and Delta-Simons conclusions, opinions and recommendations has been reasonably 
determined using this information, Delta-Simons does not warrant the accuracy of the third-party 
information provided to it and cannot be responsible for any opinions which Delta-Simons has expressed, 
or conclusions which it has reached in reliance upon information which is subsequently proven to be 
inaccurate. 

Site surveys document the conditions encountered at the time of survey only and conditions may change 
due to natural processes or human intervention. As such, surveys represent an assessment at a specific 
point in time and Delta-Simons cannot be responsible for adverse conditions which arise or become 
apparent after the time of the survey or for conditions which sit outside the scope for which the survey or 
Report was commissioned. 

Where intrusive investigations have been completed, information, comments and opinions given in this 
Report are based on the ground conditions encountered during the site work period and on the results of 
laboratory and field tests performed during the investigation. Ground conditions are inherently variable 
such that no investigation can be exhaustive to the extent that all adverse conditions are revealed. 
Conditions may therefore be present beneath the site that were not apparent in the data reviewed or 
obtained as part of this assessment. It should be noted that groundwater levels vary due to seasonal and 
other effects and may at times differ to those measured during the investigation. Delta-Simons does not 
warrant or guarantee that the Site is free of hazardous or potentially hazardous materials or conditions. 
Where risk assessment is undertaken, this is based upon the standards, guidance and common practice at 
the time of the assessment and Delta-Simons cannot be responsible for conditions which become apparent 
following changes in guidance or practice or advancements in scientific knowledge which change the 
position in relation to assessment of risk. 

No aspect of this Report constitutes a design. Where this information is used in design, the designer should 
verify the information has been used appropriately. 

Where budgets are prepared and presented within the Report, these are for information only to indicate 
the likely magnitude of a cost and do not represent an invitation to treat for the works. All budgets and 
programmes presented should be reviewed and verified by appropriately qualified and experienced 
independent Project Managers and Cost Consultants.
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Appendix B – Borehole Logs and SPT Calibrations 
Certificate 
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SAMPLE TYPES 
 

ACM Asbestos Containing Material Sample 

B Bulk Disturbed Sample 

BLK Block Sample 

C Core Sample 

CBR Undisturbed Sample for California Bearing Ratio Test – 154mm diameter 

D Disturbed Sample - Tub 

ES Soil Sample for Environmental Testing 

EW Water Sample for Environmental Testing 

G Gas Sample 

U Undisturbed Driven Tube Sample – 70/102mm diameter, 450mm long 

W Water Sample 

 
TEST TYPES 

 

CPT Cone Penetrometer Test (kN/m2) 

FID Flame Ionisation Detector Test (ppm) 

HV In-Situ Hand Shear Vane Test (kN/m2) 

PID Photoionisation Detector Test (ppm) 

SPT (S) Standard Penetration Test – Split Spoon Sampler 

SPT (C) Standard Penetration Test – Solid 60 Degree Cone 

 
CORE DETAILS 

 

If Fracture Spacing (mm) – Minimum, Average, Maximum 

NI Non-Intact where >25 fracture spacings per metre 

TCR Total Core Recovery (%) 

SCR Solid Core Recovery (%) 

RQD Rock Quality Designation (%) 

AF Air Flush Return (%) 

WF Water Flush Return (%) 

NIDD Non-Intact - Drilling Disturbed 

AZCL Assessed Zone of Core Loss 

 

WATER 
COLUMN 
DETAILS 

 

Water Strike 
 

Water Level 
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Appendix C – Geotechnical Analysis Results  
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Appendix D – Soil Chemical Analysis Results 
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Appendix F – Field Monitoring Data 
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Appendix G – Risk Definitions 
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Appendix H – Detailed UXO Risk Assessment Report 
























































































































