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Executive Summary of Site Conditions, Page 1 of 3

Developer and Funded

Cairn Hotel Group

Current Site Status

The site is split into two distinct areas as follows;

Main Site - Little Lever Street

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

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

Development Proposals

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

Site
Conditions

Location The main site is located, at National Grid Reference 384540, 398320,
is located at 2 Little Lever Street, Manchester.
A secondary site is located in the basement of the Gardens Hotel,
which is accessed via a fire exit off of Back Piccadilly. The site is
bound by Back Piccadilly, Little Lever Street and Cavell Street to the
south-west, north-west and north-east of the site, respectively. The
south-east boundary comprises an adjoining multi storey building.
Buildings overlooking the site comprise both commercial and
residential usage.
Site Onsite | From 1892 to 1933 two buildings that were demolished in the early
History 2000’s. Anecdotal account of former mill building on site.
Site Offsite | Adjacent land has been used for residential, commercial and
History industrial purposes.
Geology During the site investigation the following soil profiles were identified;
Main Site - Little Lever Street - External Investigation
e Made Ground as a mix of cohesive and granular fill to
approximately 0.6m bgl.
e Firm becoming stiff Clay to 9.4m bgl
e Dense Sand proven to 11.8mbgl|
Gardens Hotel - Basement - Internal Investigation
e Concrete to between to 0.1m bgl
e Made ground to 1.7m bg|
o Stiff Clay proven to 5.45m bgl
Surface Water The following surface water conditions were identified onsite;
e The existing built developments adjacent assumed to discharge
to the river or public sewer.
e A CCTV survey is recommended to inspect the condition of
potential existing drainage.
Groundwater The following groundwater conditions were identified
e Superficial deposits as a Secondary (Undifferentiated) Aquifer
e bedrock as a Principle A Aquifer
e No.3 potable abstraction points within 1km of the site
e« No groundwater was identified during the site investigation and
monitoring visits
Flood Risk e Environment Agency Flood Zone 1
Landfill e No recorded landfills on site

e Made ground as construction material (locally) to 2.45m depth
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Executive Summary of Site Conditions, Page 2 of 3

Geotechnical Constraints

The following geotechnical constraints have been identified;
e Localised concrete hardstanding across parts of the site

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

e Obstructions encountered in the made ground
e Party wall of 15 No Newton Street forms the eastern boundary

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

e Basement of adjacent building along the eastern boundary

o Historical foundations and substructures anticipated

e Foundation and obstructions expected associated with the
existing building

e Obstructions and substructures associated with historical
buildings on site

e Services beneath the existing basement and possible historical
floor slabs

e Services beneath the adjacent buildings

Earthworks

The following materials are likely to be generated during general

earthworks, foundation arisings and drainage arisings;

e Hard materials associated with existing buildings and concrete slabs.
Once crushed and reprocessed this material is suitable for re use on site

e Made ground as granular and cohesive fill — suitable for reuse as low
quality fill beneath car park.

e Superficial deposits as clay suitable for reuse as general fill.

e In view of the historical development and made ground on site, asbestos
fibores may be present within the soils and appropriate mitigation
measures and PPE should be adopted during redevelopment works to
mitigate risks

Foundation and Slab Design

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

e Due to the depth of made ground identified piled foundations are
required to found on firm to stiff clay with an allowable bearing
capacity of 150kN/m?

e The use of precast suspended floors are assumed for
development

Retention Based on the conditions on site identified the following preliminary
retention design should be considered,;

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

Services

The following services are present:

e Services beneath the existing basement and possible historical
floor slabs

e Services beneath the adjacent buildings
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Executive Summary of Site Conditions, Page 3 of 3

Contamination Issues

No Asbestos identified from site investigation and lab testing

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

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

Remediation Options

The following measures are recommended to ensure a low risk to
receptors is maintained in the development;

Asbestos survey has been undertaken and asbestos has been
identified. Asbestos removal by a specialist contractor will be
required prior to demolition.

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

Construction workers should undertake soil gas and VOC
monitoring prior to and during man entry of below ground voids.
Surface water control measures should be adopted during
construction to limit runoff and infiltration through exposed made
ground horizons and to limit siltation of the surface drainage
system.

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

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

Aggressive Chemical Environment for Concrete measures as
DS-2, ACEC Class AC-2
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1.0

11

1.2

2.0
21

INTRODUCTION

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

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

¢ Foundation design
e To identify development abnormal costs
e To develop a Conceptual Site Model for the site

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

¢ To establish whether contamination is present and requires remedial action

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

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

Development Proposals

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

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

Sources of Information
Information has been obtained from the following sources:
¢ Soiltechnics Ground Investigation Report, 2005 (Ref. 1)

¢ lan Farmer Associates Factual Report (Ref. 11)

THE SITE
Site Location

The site, at National Grid Reference 384540, 398320, is located at 2 Little Lever Street,
Manchester, as shown on the Site Location Plan, Appendix B.
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2.2

The main site currently consists of hardground with limited vegetation cover, following
demolition of the existing building. Retaining walls remain, such that levels across the site are
approximately 2.5m below surrounding ground levels. The site is generally level, with a very
gentle slope from north-west to south-east where the existing basement has been removed.

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

Site History

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

Table 1: Existing Development

Date On Site Adjacent Land
Present |e Hardground with limited vegetation e Back Piccadilly, Little Lever
cover. Street and Cavell Street to the

south-west, north-west and
north-east of the site,
respectively. The south-east
boundary comprises a multi
storey building.

Table 2: Historical Land Use

Date On Site Adjacent Land
1892 to |e Two buildings, concurrent with the layout |e Cotton mill 350m to the south
1933 of the buildings that were demolished in :
e Tree covered open ground is
the early 2000’s

indicated some 150m to the
south-west, recorded as
Manchester Royal Infirmary in
1908 and a library in 1922

e A canal wharf and associated
buildings 300m east

¢ Victoria, London Road and
Central railway stations are all
located within 1km of the site
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23

23.1

2.3.2

2.3.3

1948 to |e No significant change e Paint works, machine tool works
1982 and printing works approx. 300m
to the east and north

e Series of warehouses within
400m

e Ground formerly occupied by the
library is now Piccadilly Gardens

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

o Builders yard 300m east

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

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

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

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

Geology

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

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

Superficial Deposits: BGS map sheet

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

Solid Geology: BGS map sheet.

The superficial deposits are underlain by Triassic Sandstone.
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24.1

24.2

25
251

2.52

2.6
26.1

Mining and Mineral Extraction

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

Mining
The Coal Authority indicates that the property is not within a zone of likely physical presence
of underground coal workings. The report does however state that reserves of coal exist in

the locality of the site, which could be worked at some time in the future, subject to feasibility,
licenses and planning consents.

Mineral Extraction

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

Landfilling and Soil Gas

Onsite
The following information is provided on landfilling and soil gas onsite:
e No recorded landfills on site.

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

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

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

Controlled Waters
Surface Water
The following information is provided on surface waters;

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

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

2.6.3

27

2.8
281

Groundwater
The following information on groundwater is identified;

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

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

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

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

Flood Risk
The following information on flood risk is available;

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

Radon

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

Regulatory Review
Permits Consents and Authorisations

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

Table 4 — Regulatory Review

Feature No. within Closest Details about closest to site
1km to site

Local Authority
Pollution Prevention 8 434m NE
Controls

Express Printers, authorisation
revoked

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

Pollution Incidents to
Controlled Waters

Contemporary Trade

, i 261 36m N Clothing and fabric manufacturers
Directory Entries
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2.8.2

2.8.3

29

210

Feature No. within Closest Details about closest to site
1km to site
Regllstered Fuel 3 310m NE Blossom Motor Company. Status
Stations obsolete

Landfilling and Waste Management

Details of the landfill sites and waste management facilities located within 1km of the site are

summarised in Table 5.

Table 5 — Landfill and Waste Management Sites

Feature No. within | Closest to Details about closest to site(s)
1km site
Historical Landfill Sites 0 N/A N/A
Li w
censed Waste 3 550m NE | End of life vehicles
Management Facilities
Local Authority
Recorded Landfill 0 N/A N/A
Sites
L landfill. Authori
Registered Landfil : arge landfi .ut orised wa§te
Sites 1 919m E included ceramics, construction
waste, glass, metals, soil
Reglstereq Waste 1 883m N Brltlsh Gas site, exempt from
Transfer sites license

Summary

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

site.

Ecological Receptors

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

Invasive Species

Japanese Knotweed has not been identified on the site.
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211

3.0
3.1

Site Inspection

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

Main Site - Little Lever Street

¢ Site boundary secured with 2m high wooden fence
¢ Access via Back Piccadilly

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

¢ Basement retaining walls remain along the site boundary
¢ An existing building bounds the site to the south-east
o Site cover is hardground with sparse vegetation of grass and small shrubs

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

¢ No signs of surface water flooding or ponding
¢ No visual or olfactory signs of contamination identified
e Party wall of 15 No Newton Street forms the eastern boundary

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

Gardens Hotel - Basement

o Access via fire exit off of Back Piccadilly down several flights of stairs
¢ Basement floor consists of concrete, brick and tiles
¢ Previously excavated pits all identified. Most are covered with boards

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

e Concern over ventilation of basement for site investigation works

PRELIMINARY ENVIRONMENTAL RISK ASSESSMENT
Qualitative Risk Assessment Methodology

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

e when it is developing a Local Development Frameworks

e when it is considering applications for planning permission

The National Planning Policy Framework (NPPF) paragraph 122 states that planning policies
and decisions should ensure that;
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3.2
3.2.1

e The site is suitable for its new use taking account of ground conditions and land
instability, including from natural hazards or former activities such as mining, pollution
arising from previous uses and any proposals for mitigation including land remediation or
impacts on the natural environment arising from that remediation;

e after remediation, as a minimum, land should not be capable of being determined as
contaminated land under Part IIA of the Environmental Protection Act 1990

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

e Commercial Development as a hotel and associated elevated foot bridge

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

Potential Sources of Contamination
Historical Land Uses

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

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

Onsite

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

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

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

Adjacent Land

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

3.3 Pathways

A pathway is defined as a mechanism or route by which a contaminant comes into contact
with, or otherwise affects a receptor. Pathways by which the identified receptors may be
impacted on in the context of the proposed development are identified as follows;

. Ingestion

. Skin contact

. Inhalation

J Surface run-off

) Leaching of soluble contamination into groundwater

. Saturated zone flow through Aquifer

o Construction pathways.

. Direct contact by buried structures

. Accumulation of potentially explosive gases within confined spaces

3.4 Receptors
3.4.1 Human Health

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

° Human health end users
. Human health construction workers
. Human health adjacent site users

3.4.2 Controlled Waters
Controlled waters that are potentially at risk from identified sources include;
o Rochdale Canal approximately 225m east of the site
. Bedrock - Principle Aquifer
. Superficial deposits (undifferentiated) Aquifer

. Three abstraction points within 1Tkm

3.4.3  Structures
Migration of potential pollutants on site may present a risk to the following structures:
. Buried concrete foundations

. Services
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3.5

Qualitative Risk Assessment

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

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

Source Pathway Receptor Con. Prob. ‘ Risk

General Made Ground Ingestion, Inhalation, Dermal Contact Future Site Users Md ul
Construction Workers Md ul
Adjacent Land Users Md ul
Leaching, Migration, and Surface run-off Principal A Aquifer Md ul
Rochdale Canal Md Ul
Direct Contact Buried Concrete Mi ul
Underground Services Mi ul
Historical use of the site as Ingestion, Inhalation, Dermal Contact Future Site Users Md ul
two buildings Construction Workers Md Lw
Adjacent Land Users Md ul
Leaching, Migration, and Surface run-off Principal A Aquifer Md Lw “
Rochdale Canal Md Lw -

Direct Contact Buried Concrete Mi Ul

Underground Services Mi ul
Asbestos Debris within the Inhalation Future Site Users Md Ul
made ground Construction Workers Md Lw M/L

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

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

Source Pathway Receptor Con. Prob. ‘ Risk
Historical and Present land | Ingestion, Inhalation, Dermal Contact Future Site Users Md ul ‘
usle as a cotton mill, |.nf|rmary, Construction Workers Md ul
paint works, machine test
works, builders yard. Leaching, Migration and Surface run-off Principal A Aquifer Md Lw “
Rochdale Canal Md Lw
Direct Contact Buried Concrete Mi ul ‘
Underground Services Mi Ul

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

Where Con = Consequence and Prob = Probability. Consequence: Sv = Severe, Md = Medium, Mi = Mild, Mr = Minor. Probability: Hi = High likelihood, Li = Likely, Lw = Low
Likelihood, Ul = Unlikely. Risk: VH = Very High, H = High, M = Moderate, M/L = Moderate/Low, L = Low, VL = Very Low
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Based on the known site history, the pollution linkage assessment, and the geological setting
of the site, the risk assessment has indicated the following;

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

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

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

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

4.0 GROUND CONDITIONS

41
41.1

41.2

Site Investigation

Objectives

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

Identify and confirm the general soil profile.
Identify suitable founding strata and assist in foundation design.

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

Establish any potential development abnormals prior to site development.

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

Exploratory Works

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

3 No. boreholes to a maximum depth of 13.38m

2 No. window samples to a maximum depth of 5.45m
3 No. Trial pits to a maximum depth of 3.5mbgl|

2 No. hand pits

Location and borehole records shown in the Factual Report, Appendix E
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413

41.4

4.1.5

4.2

Monitoring

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

o 02 s C02 s CH4 s CO, st y VOC and LEL
¢ Gas flow rate, and atmospheric pressure
o Water level

¢ Ground water contamination from BH02

Chemical Testing

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

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

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

e Organics - PAH, TPH, Phenol (total)

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

e Miscellaneous — pH & Asbestos. Where asbestos fibres were identified asbestos
quantification was undertaken.

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

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

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

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

e pH

Geotechnical Testing

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

e Atterberg limit tests

¢ Undrained single stage triaxial tests

e One dimensional consolidation test

Soil Profile

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

¢ Made Ground as a mix of cohesive and granular fill to approximately 0.6m bgl.
e Firm becoming stiff Clay to 9.4m bgl

e Dense Sand proven to 11.8mbgl|

Note: BHO1 terminated at 2.45m bgl within the made ground.

Gardens Hotel - Basement - Internal Investigation

The following soil profile was identified within the basement of Gardens Hotel,
e Concrete to between to 0.1m bgl

e Made ground to 1.7m bgl

o Stiff Clay proven to 5.45m bgl

Groundwater Profile
The following water profile was recorded during the site investigation;

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

Geotechnical Properties

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

Made Ground

Main Site - Little Lever Street - External Investigation

Thin made ground was identified across the site to between 0.6m and 2.45m. BHO1
terminated at 2.45m bgl within the made ground.

Gardens Hotel - Basement - Internal Investigation

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

Superficial Deposits

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

Little Lever Street - External Investigation

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

External investigation gave moisture values of between 17.8 and 25.3%, plastic limit test
results of between 19 - 20%, liquid limits of between 31-42% and a plasticity index of between
14 and 23% defining the clays as firm.
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4.5

4.6

SPT’s taken in-situ within superficial deposits were between 15 to 50 (locally) indicating
compaction of frim to stiffer clays with increasing depth.

Gardens Hotel - Internal Investigation

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

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

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

Bedrock

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

Existing Foundations

Main Site - Little Lever Street - External Investigation

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

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

e Foundation width assumed to be between 480mm and 640mm
¢ Founding strata as firm CLAY

Gardens Hotel - Basement - Internal Investigation

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

e HPO1 — Corbelled brick foundations found on firm CLAY at 0.5mbgl. A broken pipe was
encountered within the base of the excavation. Foundation width assumed to be 300mm.

e HPO5/WSO05 — A brick floor was identified across the base of the foundation excavation at
1.5m — possibly a former basement floor

e Founding strata as firm CLAY

Relic Structures

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

e Localised concrete hardstanding across parts of the site

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

e Obstructions encountered in the made ground BHO1

e Party wall of 15 No Newton Street forms the eastern boundary
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4.7

4.7.1

4.7.2

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

e Basement of adjacent building along the eastern boundary

The following obstructions are anticipated;

e Foundation and obstructions expected associated with the existing building
e Obstructions and substructures associated with historical buildings on site
e Services beneath the existing basement and possible historical floor slabs

e Services beneath the adjacent buildings

Evidence of Contamination

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

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

Contamination Test Results

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

Made Ground

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

o All samples were below their respective assessment in Appendix C criteria apart from;
o Localised elevated of benzo(a)pyrene and lead, respectively, in BHO1 and TP04
Asbestos

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

e No asbestos fibres were detected

Water Sample

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

e Sample below its respective assessment criteria in Appendix C

Soil Gas Monitoring
The following soil gas monitoring has been undertaken on site;

o Atotal of 3 No. monitoring visits were undertaken over the period 9" November 2016 to
30" November 2016;

The gas monitoring results are in the factual report (Ref. 11) and summarised below:
o Methane concentrations negligible
e Maximum recorded concentration of carbon dioxide = 0.4%

¢ Oxygen concentrations from 21% to 21.3%
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5.1

5.2

5.3

e A maximum recorded flow rate of -0.1l/hr

GEOTECHNICAL ASSESSMENT
Geotechnical Hazards/Constraints
The following geotechnical constraints have been identified on the sites;

e Localised concrete hardstanding across parts of the site

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

e Obstructions encountered in the made ground BHO1
e Party wall of 15 No Newton Street forms the eastern boundary

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

e Basement of adjacent building along the eastern boundary

e Historical foundations and substructures anticipated

¢ Foundation and obstructions expected associated with the existing building
e Obstructions and substructures associated with historical buildings on site
e Services beneath the existing basement and possible historical floor slabs

e Services beneath the adjacent buildings

Demolitions

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

Earthworks

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

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

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

e Made ground as granular and cohesive fill — suitable for reuse as low quality fill
e Superficial deposits as clay suitable for reuse as general fill

Earthworks material may be subject to water and handling damage. The reuse of earthworks
material should be undertaken in accordance with an approved specification in order to
ensure materials are suitable for reuse. The use of lime/cement may be required to improve
material handling.
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5.5

5.6

Although not encountered during the site investigations, In view of the historical nature the
presence of asbestos debris in the made ground cannot be discounted within the soils and
appropriate mitigation measures and PPE is to be employed during redevelopment works to
mitigate risks.

Foundation Design and Floor Slab Consideration

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

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

¢ The use of traditional foundations in made ground or shallow superficial soils is not viable
e Due to the depth of made ground identified piled foundations are required

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

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

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

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

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

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

Retention

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

Pavement Design

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

Subgrade Design CBR
Existing Made ground 3%
Natural clay <2.0%

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

Where adoptable roads are proposed the pavement construction should be approved by the
adopting authority.
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6.0
6.1
6.1.1

6.1.2

6.1.3

Drainage

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

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

Temporary Works
The following temporary works are anticipated for the proposed development;

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

e Dewatering may be required during excavation

e  Subscan for expected services on site

ENVIRONMENTAL RISK ASSESSMENT
General
Human Health

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

Controlled Waters

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

The groundwater chemical results have been assessed against UK Drinking Water Standards
(2000) (DWS) where available or UK Environmental Quality Standards for Fresh Water
(EQS). In the absence of DWS or EQS values DW?2 class threshold values specified in the
Surface Water (Abstraction for Drinking Water) (Classification) Regulations (1996) (Ref. 5)
have been used.

Ground Gas

A ground gas risk assessment has been undertaken in accordance with advice provided in
the Ground Gas Handbook (Ref. 6) and CIRIA 665 ‘Assessing risks posed by hazardous
ground gases to buildings’ (Ref. 7). The level of gas protection measures required for the
development is based on the calculated “Characteristic Situations” for the site.
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6.2
6.2.1

6.2.2

6.2.3

6.3

The results of soil, groundwater and ground gas testing are presented in Factual Report (Ref.
3). The assessment criteria for the site, including the sources used for individual
determinands, is included in Appendix C and is discussed in the following sections.

Statistical Analysis in the Assessment of Soil Contamination Data
General

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

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

Null and Alternative Hypothesis- Under the Land Use Planning System

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

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

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

Null and Alternative Hypothesis- Under Part IIA

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

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

Human Health Risk Assessment - Assessment Criteria: Residential End Use

Comparison of the analysis results with the relevant assessment criteria is shown on
Appendix C. The results of the chemical analyses of the samples recovered from the
investigatory works at the site have revealed the site to be free of significant soil
contamination (based on soil samples analysed at 1.0mbgl). The following sections
summarise the categories of chemicals tested and the analysis results.
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6.3.2

6.3.3

6.4

6.5
6.5.1

Inorganic compounds, metals, non-metals

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

e Localised elevated lead

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

Organic Compounds

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

e Localised Elevated of benzo(a)pyrene

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

Asbestos

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

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

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

Controlled Waters

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

The results of the controlled waters are summarised below;

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

Ground Gas

Methane and Carbon Dioxide

Based on the site investigation the following potential sources of soil gas have been identified,;
e Made Ground as a concrete and brick fill - Very Low soil gas generating potential

¢ Alluvial deposits with low degradable content — Very Low soil gas generating potential

e Coal Measures — Very Low soil gas generating potential
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6.6.2

6.7
6.7.1

3 rounds of monitoring have been undertaken on site.

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

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

Maximum CO, recorded =  04%viv
Maximum Gas flow rate = -0.1l/h
GSV =  Worst case GSV 0.4%v/v x -0.11/h = 0.0004

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

Aggressive Ground
Concrete

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

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

Services

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

Refined Pollution Linkages and Conceptual Model
Introduction

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

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

In the context of land contamination, there are three essential elements to any risk;
e Source: Substances that are potential contaminants or pollutants that may cause harm.

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

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

Each of these elements can exist independently. They create a risk only where they are linked
together, so that a particular contaminant affects a particular receptor via one of more
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6.7.3

6.7.4

6.7.5

pathways. This kind of linked combination of source - pathway - receptor is described as a
pollutant linkage.

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

Sources
The following sources have been identified on site;
e Localised elevated PAH within the made ground

e Localised elevated lead within the made ground

Pathways

The following potential pathways have been identified:

0 Inhalation

o Ingestion

. Dermal Contact

. Leaching and Lateral Migration
J Surface Run-off

. Direct Contact

. Root Uptake

. Accumulation in confined spaces

Receptors

The following receptors have been identified;

o Site end users

o Construction Workers
. Adjacent Land Users
. Groundwater

o Buried Concrete

. Services

Refined Pollution Linkages

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

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

)
o
=

=
=
=

Source Pathway Receptor Con. Prob.
General Made Ground Ingestion, Inhalation | Future Site Users Md Ul
D | tact
and Dermal Contac Construction Workers Md Lw
Adjacent Land Users Md ul
Leaching and Principle A Aquifer Md ul
Lateral Migration
Direct Contact Buried Concrete Mi Lw
Services Mi Lw
Direct contact & Landscaping Mi Lw
Root Uptake
Asbestos fibres in Inhalation Future Site User Md ul
made ground Construction Worker Md Lw
Off site land Users Md ul
Ground gases Future Site Users Md ul
associated with made Inhalation
ground Construction Workers Md Lw
Historical land use as | Ingestion, Future Site Users Md Ul
two buildi Inhalation, D |
Wo burdings nhatation erma Construction Workers Md Lw

Are Mitigation Measures required?

No

M/L

I

M/L

M/L

Yes - Construction workers should adopt appropriate health
and safety measures and use of appropriate PPE during any
earthworks operations.

Yes - Dust suppression measures required to prevent fugitive
dusts migrating to the adjacent land during construction phase.

No. Made ground will be confined beneath hardcovers.

Yes - Buried concrete should be designed in accordance with
BRE special publication as DS-2, ACEC Class AC-2

No.

No. Made ground will be confined beneath hardcovers.

No. Made ground will be confined beneath hardcovers.

Yes. Construction workers should adopt appropriate health and
safety measures and these should be used during construction
and all soils should be dampened down during any earthworks.

Yes. Damping down to be undertaken during earthworks to
prevent dust migration. Covered lorries to be used to remove
material from site.

No - the site is classified as Characteristic Situation 1.

Yes - Ground gas monitoring should be undertaken before man
entry into void spaces.

No. Made ground to be confined beneath hard covers.

Yes. Construction workers should adopt appropriate health and
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Contact

-
&

safety measures and use of appropriate PPE during any
earthworks operations

Adjacent Land Users Md No.
Leaching, Migration, | Groundwaters Md No. Made ground will be confined beneath hardcovers.
and Surface run-off
Table 9 - Refined Off Site Pollution Linkages

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

Historical and present | Ingestion, Future Site Users Md ul No

land use Igg:tlz(t:iton, Dermal Construction Workers Md ul No
Leaching, Migration | Secondary A Aquifer Md Ul No

and Surface run-off

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

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

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

Risk: VH = Very High, H = High, M = Moderate, M/L = Moderate/Low, L = Low, VL = Very Low
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6.8
6.8.1

6.8.2

Based on the results of the site investigation, the revised risk assessment has indicated the
following;

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

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

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

Recommendations for Site Remediation
General
In view of the results from laboratory analysis, contamination hazards are present on this site.

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

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

Site Wide Preparatory Earthworks

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

General Measures Implemented During Construction

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

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

¢ Construction workers should adopt appropriate health and safety measures.

e Dust suppression measures should be adopted during all earthworks to mitigate associated
risks.
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6.8.3

6.8.4

6.9

Minimum Measures to Mitigate Risk to Human Health-End Users

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

Minimum Measures to Mitigate Risk to Controlled Waters

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

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

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

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

Mitigation Measures within the Built Development

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

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

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

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

Validation and Reporting

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

Waste Regulations

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

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

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

. Waste should be characterised prior to disposal

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

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

All laboratory results should be issued to the selected landfill to establish if they will accept the
waste and to confirm the classification.
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SOILTECHNICS LIMITED Praposed development at 35 Back Piceadilly, Manchester

EXECUTIVE SUMMARY

GENERAL

We recommend the following executive summary is not read in isolation 1o the main
report which follows.

SITE DESCRIPTION, HISTORY AND PROPOSALS

We understand the site formerly comprised two, adjoining multi-storey buildings with
hasements. Atthe time of investigation these had been demolished.

We understand the project will comprise the coristruction of a nine storey building which
will include two levels of car parking. No garden/landscaped areas are praposed at the
site,

GROUND CONDITIONS ENCOUNTERED

Each exploratory excavation encountered a similar profile of soils considered to be, in
order of superpositlon; Made Ground, Glacial Till and Permian and Triassic Sandstone.
Made Ground deposiis were encountered to a maximum depth of 1.45m, and the Glacial
Till extended to depths of between 19.5m and 21.0m below existing basement level.

FOUNDATION SOLUTION

Based on site development proposals and ground conditions encountered at the site, we
recommand that a pile foundation solution is adopted at the site.

CHEMICAL/GASEOUS CONTAMINATION

Elevated concentrations of lead and sulphate were recorded within some of the Made
Ground samples taken from the site, Based developmeirit proposals .and .ground
conditions at the site however, no remedial requirements are considered necessary at the
site.

Should site development proposals change, then we recommend that this report is
referred back fo Seiltechnics for reassessment.

A registered landfill site is recorded some 900m east of the sife. The cohesive glacial
soils wnderlying the site in our opinion however, are effectively imperméable to landfil

type gas migration. The site in our opinion therefore, poses & low risk of potential landfil

gas gontamination.

Reporl reference STBOG20D-G01/ RevD Page 1 of 42 3 January 2005
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1.0
11

1.4.1

1.1.2

1.2

1.2.1

1.2.2

1.23

13

1.3.1

1.3.2

INTRODUCTION
Objectives

This repori describes a ground investigation carried out for the
redevelopment of a site at 35 Back Piccadilly, Manchester.

The principal objective of the ground investigation was to eslablish
ground condijtions at the site, sufficient to identify possible foundation
solutions for the development and provide parameters necessary for the
design and construction of foundations.

The investigation included an evaluation of potential chemical and
gaseous contamination of the site leading to the production of a risk
assessment in relation to contamination.

Our brief also included investigations and testing fo allow d!assiﬁcation
of soils at the site to dispose to landfill. Our report on this aspect s
separately presented,

Client Instructions and Confidentiality

The investigation was carried out in Dctober 2005 and reported in
January 20086, acting on instructions received from Ashgate
Developments Limited acting on hehalf of Mount Services Limited.

This report has been prepared for the sole benefil of our client, Mount
Services Limited, but this report, and its contents, remains the property
of Soiltechnics Limited until payment in full of our invoices in connection
with production of this report.

Our original investigation proposals were outlined in our letter to
Ashgate Developments Limited. The investigation generally followed
our original investigation proposals. The Investigation process was also
determined to maintain as far as possible the original investigation
budget costs.

Site Location and Development Proposals

The National Grid reference for the site Is 384540 398320 A plan
showing the location of the site is presented on Drawing STB0620D-02.

We have not received a proposed layout of the development, but we
understand that it will comprise the construction of a nine storey building
which wili Include twa levels of car parking. We understand the existing
bassment void will not be utllised and no gardenflandscaped areas are
proposed at the site.

Rapoi reference STB0520D-G01/ Reva Page 5 of 42 3™ January 2005
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1.4

14,1

14.2

1.4.3

1.5
1.5.1

1.5.2

Report Format and Investigation Standards

Sections 1 to 5 of this report describe the factual aspecis of the
investigation with Section 6 presenting an engineering assessment of
the investigatory data. Section 7 provides a risk assessment of
chemical and gaseous contamination based on readily available historic
records, inspection of the soils and laboratory testing.

This investigation integrates both contamination and geotechnical
aspects. The investigation was carried out generally, and whers
practical following the recommendations of BS5930; 1998 ‘Code of
Practice for Site Investigations’. The investigation process also followed
the principles of BS10175: 2001 ‘nvestigation of potentially
Contarninated Slies — Code of Practice'. In view of the cdiient's
requirement for rapid implementation of the Investigation, the follawing
elements, defined in BS10175, have been completed and incorporated
in this report.

a) Phasel Preliminary investigation (desk study and site
reconnaissance)

b) Phasell Exploratory and main {intrusive}investigations

The extent and result of the preliminary investigation (desk study) is
reported in Section 2. Fieldwork combined the exploratory investigation
and main investigation stages into one phase with the extent of these
works described in Sections 3 and 5 of this report. Any supplementary
Investigations deemed necessary as a result of deficient information
obtained by investigations, completed to date, are identifled in Section
8.

Our investigations Included testing to aliow classification of soils at the
site to disposed of fo landfill. Our report on this aspect is separatsly
presented.

Status of this Report
This report is final based on our current instructions.

This investigation has been carrled out and reporied based on our
understanding of best practice. Improved praciices, technology, new
information and changes in legislation may necessitate an alteration to
the report in whole or part after publication. Hence, should the
development commence after expiry of one year from the publication
date of this report then we would recommend the report be referred
back to Solltechnics for reassessment. Equally, if the nature of the
developmerit changes, Sailtechriics should be advised and a
reassessment carrled out if considered appropriate.

Report reference STB0620D-G01/ RevD Page 6 of 42 3" January 2005
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SOILTECHNICS LIM Praposad development 2t 35 Back Piccadilly, Manchester
2.0 DESK STUDY INFORMATION

21 General

211 We have carried out a desk study which was limited 1o the collection of

2.2

221

readily available information. This included:

a) Retrieval of published Ordnance Survey maps dating back {o
1892 ai 1:2500 and 1:10000 scales where applicable.

b) Inspection of geological maps produced by the British Geological
Survey together with relevant geological memoirs.

c) Consultation with;

i) Statutory Undertakers
iii) The Cpal Authority

d) Site reconnaissance
g) Other relevant published documenis

Section a) was carried out by Envirocheck. The report prepared by
Envirocheck is presented in Appendix J. In addition to retrieval of
historical and current Ordnance Survey data Env'rocheck provide
information comp led f om outside age cies including -

Environment Agency

Inst tute of Hydrology

British Geological Survey
Couniryside Counci for Wales
S ottish National He fage
English Nature

The study d'd not extend to research of meteorological information or
consultation wi ot er mterested parfles such as Engish Heritage
(ancient monuments), Ordnance Survey survey conro poi is
Planning Authorit es or Archaso og cal Uni s.

Description of the Site

We understa d from Ashgate Developments Limited the site formery
comprised two mut-storey buld ngs with basements. A the time of
the investigation, the b lidi gs whch formerly ocoupled the s'te had
been demolshed The basement reta'ning walls rema ned such that
levels across the site were approx'mately 25m beow surrcu ding
ground levels A ramp e abled access to the site, which was comprised
of demolition ribble

Re ori reference STB0620D-G0/ Revl Page 7 of 42 3" January 2005
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222

2.2.3

2.24

2.3
231

2.3.2

The site is bounded by Back Piccadilly, Litlle Lever Street, and Cavsll
Street to the southwest, northwest and northeast of the site respectively,
whilst the southeastern boundary comprises an adjoining multi storey
building. Buildings overlaoking the site comprise both commercial and
residential usage.

No vegetation was present al the site, and levels, with the exception of
the ramped access, were generally consistent.

A plan showing the observed site features and location of exploralory
points Is presented on Drawing STB0620D-02.

History of the Site

An atiempt to trace the history of the site has been carried out by
obtaining copies of old Ordnance Survey maps provided by
Envirocheck. These maps are presented in Appendix J, but have been
reduced from A3 size to A4 (70%) for ease of presentation. This size
reduction affects the scale recorded on the maps. We can provide A3
copies if required. Soiliechnics Limited holds a limited copyright licence
1o reproduce the enclosed Ordnance Survey material and has to pay
royalties on copies. Shouid you wish to obiain further copies of the
Ordnance Survey maps included in this réport an appropriate licence is
required. We will be pleased to provide additional reports at an
appropriate fee.

The recent history of the site based on published Ordnance Survey
maps is summarised on the following iable: -

Dates Historical Usage | Comments

1892- Two bulldings, The layout of the site and the surrounding buildings
1833 suspected to be are suspected o be concurfent with the recently

concurrent with demolished buildings. A number of the surrounding
the layout of the bulldings are recordad as belng hotels. A cotion mill is
bulldings that recorded some 350m to the south of the sita. Tree
have recently covered open ground is indicated some 150m fo the

been demolished | gouthwes! of the slte, which is recorded ss Manchester
Royal Infirmary n 1908 and a fbrary in 1922, A canal
whari, and associsted bulldings are indicated soma
300m east of the site. Victoria Stalion (and Exchange
Station), London Road Station and Central Station, are
&ll jocated within 1km of the sile to the northwest,
southeast end southwest of the site respectively.

1948- | As above A paint works, machine tool works and printing works
1092 are indicated some 300m to the east and north of the
sita. A serles of waehduses are Indicated within
400m of the sita. Ground Yormerly occuplad by the
library is now recorded as Plccadilly Gardens. The
land formerly occupled by Dale Street Wharf Is
recorded as a car park after 1974, at which time a
builders yard i5 recorded $ome 300m east of the sile,
Central Stalion Is disused after 1972 and Londan

Road Station becomas Piccadilly Stafion.

1889 As above Bus sfatlon indicated to the south of Plecadilly
Gardens.

Table reference 2.3.2
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23.3

24
24.1

2411

2.4.2

24.241

243

2.43.

Although it 1s not indicated upon the historical maps, we understand
from Ashgate Developments Lim ted that part of the site may have been
formerly occuple by & mill.

Geology and Geohydrology of t e Area

Geo ogy of the Area

Inspection of the g cogical map of t & aea (at 1. BPDOD scale)
pubished by the Briish Ge ogcal Su ey indica es t e topography

ocal to the s te (based on boreho e/observations recordad on the map)
Is formed In the fo owing sequence of solls

Strata Approximate Typi a of type | Likely permeab ity
hickpess {(m)
Glacial ill =5m Cay, sands and | Low
gravels
riassic >20m Sand High
Sandstone
Tab e reference 24 1

The sol types and assessment of permeablitys re based on
geolog cal memo rs

Geohydrology — aquifer designation and groundwater vulnerability

Envirocheck reports the site is located 1 an area designated a major
aquifer probably refleciing the underlying geology comprising Triassic
Sandstone, which are likely to be reasonably permeable deposis. A
maijor aquifer is defined by the Environmient Agency in their publication
‘volcy and practice for the protection of groundwater’ on highly
permeable format ons. They are highly productive and able to support
large abstraclions for public water supply and other purposes, In
addition, Envirocheck provide an extract of the groundwater vulnerability
map recording the soils cortaining the aquifer is a high leaching
potentia  These so s have litlle abllity o attenuate diffuse source
poli tants.  Non-absorbed diffuse source polutant and hguid
discharges wil percolate rapidly ih ough them The groundwater
ulnerabiiity map also records a sub class of soi type U,
(undifferentiated). In s ch a case t ere s insufficlent nformation to
classify the sols accurafely and generally a defaul class of H1 is
adopted. A sub class of H1 s defined as a sol which readiy transmi
liquid discharges because t &y ar either shaliow or susceptbie to rapid
by-pass fiow direct y to rock gravelo oundwa e

Geohydrology — water abstractions

Envirocheck report three abstraction poin s within 1km of the site with
ihe nearest located somie 530m to the southwest. One of these
icences has been revoked, whi st permit end dates a & not available for
the remaining two icenses which are abstracted fo general cooling
purposes.

Report reference STB0620D-G01/ Revl Page 8 of 42 3™ Janyuary 2005
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244 Geohydrojogy — souice protection zone

Envirocheck does not record the site is located within a zone protecting
a potable water supply abstratting from a major aquifer (Le. a source

profection Zone).

2.4.4.1

Report reference STB0620D-G01/ Rev0  Page 10 of 42 3™ January 2005



SOILTECHNICS LIMITED Proposed devalopment at 35 Back Piccadilly, Manchester
2.5 Environmental Study
2.5.1 We have insiructed Envirocheck to carry oui a search of thelr records

and report on the following aspects: -

Agency and Hydrological

Air Pollution Controls (CAPGC")

Discharge Consenis to Controlled Watars
Enforcement and Prohibition Nolices
iniegrated Pollutioh Controls IPCT)

Nearest Surface Water Featurs

Pollution Incidents to Controlled Waters
Prosecutions relaling to Authorised Processes
Prosecutions to Controlled Waters

Red List Discharge Consents

Radioactive Substance Authorisations ("RSA7

Waste

BGS Recorded Landfil Slles

Integrated Pollution Control registered Waste
Shtes

Registerad Waste Transfer Sites

Hazardous Substances

Planning Hazardous Substance Consents
Planning Hazardous Substance Enforcemants

Geological

BGS Borehales

BGS Recorded Mineral Sites
BGS 1:625,000 Surface Geclogy
Coal Mining Affected Areas

Industrial Land Use

Contemporary Trade Directory Entries
(of possible contaminative use)
Fue! Station Enfries
Post 1995 Planning Applications
(of possible contaminative uss)
Potentially Contaminative Uses (Past Uss)

Sensitive Land Use

Adopted Graen Belt

Unadopted Green Belt

Areas of Outstanding Natural Beauty
Environmentelly Sensitive Areas
Forest Parks

Local Nature Reserves

Marine Nature Reserves

Mafional Nature Reserves

River Quality Data

Watar Abstractions
Groundwater Vulnerability
Drift Depasits

Fluvial Indicative Flood Plain
Tidal Indicative Flood Plain
Source Protection Zores

Reglsterad Waste Treatment or
Disposal Sites
Registered LandfM Sitgs

COMAH Sites
Explosiva Siles
NIHHS Sites

Shallow Minlng Hazards
Natural Subsidence Hazard
Radon Affactad Area
Radon Protection Measures

Potentially Contaminative Uses
{Non-Water Related}

Potentially Contaminative Uses
{(Water Related)

Nearest Dverhéad Transmigslon
Line

Nalional Parks

‘National Scenic Areas

Nitrate Sensitive Areas

Nitrate Vulnerable Zones

RAMSAR Sites

Sites of Spacial Scientific Interast
(*S58I7)

Speclal Areas of Conservelion

Special Protaction Areas

A copy of records produced by Envirocheck is presenied in Appendix J.

Report reference STB0G20D-G01/ RevD
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2.5.3

2.6

2.6.1

2.7

271

2.7.2

2.8

2.81

Envirocheck produce a wealth of faciual database information.
Although we can provide a discussion on each of the database fopics,
this would produce a very lengthy document, but some of ihese
discussions would not be relevant to the aims of this report. As a
consequence we have extracted some of the relevant geotechnical
topics (including flood risk) and discussed them in this section of the
report. Key environmental issues from the Envirocheck daiabase are
discussed in Section 7.

Coal Mining Records

We have instrucied The Coal Authority to carry out a search of thelr
records centred on the development site. A copy of their report is
presented in Appendix 1. They have Indicated that the property Is not
within a zone of likely physical influence from past or present
underground coal workings. The report does however stale that
reserves of coal exist in the locality of the site, which could be worked at
some time in the future, subject to feasiplility, licences and planning
consents.

Radon

With reference to the Building Research Establishment (BRE)
publication °“Radon: guidance on protective measures for new
dwellings®, (1999) the site is located where no protection is considered
necessary. Envirocheck use the British Gaological Survey database to
review reported radon levels in an area in which the site iz located to
esiablish recommended radon protection levels for new dwellings. The
database confirms the BRE recommendations.

it is noteworthy that the BRE and BGS information is based on statistical
analysis of measurements made on houses in combination with
geological units, which are known to emit radon. Therefore there is a
risk for actual radon levels at the site {o exceed the levels assessed by
the BGS / BRE. Currently, the only true method of checking actual
radon levels is by measurement within & house on the site aver a 3
month period.

Enguiries with Statutory Undertakers

We have contacted the following Staiutory Underiakers (SUs) io obtain
copies of their records in order to avoid damaglng their apparatus during
our fieldwork activities: -

a) British Telecommunications plc
b) Transco
¢) United Utilities North West

Report raference STB0620D-G0Y/ Reyd Page 12 of 42 3" January 2005
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28.2

283

284

2.9

281

210

2.101

Gopies of responses recelved prior 10 publication of this report are
presented in Appendix H. These records have been obtained solely for
the purposes described above. Some of these records have been
obtalhed from the Internet and frorn our database without contacting the
statutory undertaker direct. Occasionally, SU information is recorded on
drawings larger than A3, and thus cannot be easily presented in this
report. In such cases we will copy the correspondence but not
incorporate the drawing in this report, and maintain the records on our

office file.

Normally Statutory Undertakers drawings record the approximate
location of their services. We recomrmend further on site investigations
bs undertaken io confirm the position of the apparatus and thus
establish the effect on the proposed development and the necessity or
otherwise for the permanent or temporary diversion of the service to
allow the construction of the development 1o safely and successfully

proceed.

It should be noted that statutory undertakers' records normally exclude
private services.

Fiood Risk

The Envirocheck report indicates the site is not located within a Fluvial
or Tidal flood plain, though areas designated at risk from flooding and
extreme flooding are indicated within 1km of the site. We would
recommend, therefore, that clarification of flood risk and the implications
of flooding be sought within the Environment Agency.

Shallow mining and natural subsidence hazards
Envirocheck use the British Geological Survey database to establish

hazard ratings for shallow minings and natural subsidence hazards.
The database indicates the Tollowing ratirigs far the siie.

a) Shallow mining hazard reting: No hazard
b) Landslide ground stability hazard rating: Very Low
¢) Ground dissolution stabliity hazard rating: No hazard
d) Collapsible ground stabllity hazard rating: No hazard
g) Compressible ground stability hazard rating: No hazard
f) Running sand ground stability hazard rating: Very Low

g) Shrinking or swelling clay ground stability hazards: Very Low

Report reference STBRO620D-G1/ Revl Page 13 of 42

3™ January 2005



SOILTECHNICS LIMITED Proposed development at 36 Back Piccadilly, Manchester

211

2111

2.11.2

212

2121

Borehole Records

The British Geological Survey (BGS) retain records of boreholes formed
from ground investigations carried out on a nationwide basis. A listing
of borehole records within 1000m of the site is produced in the
Envirocheck Report presented in Appendix J.

We do not normally obtain coples of these records but can do on further
instructions. There is normally a charge made by the BGS for retrieving
and copying these records.

Mining and dissolution hazards

Envirocheck's database indicates the subject site is not within a zone of
conclusive rock mining based upon the findings of a report compleied
by Ove Arup and Partners in December 1991, commissioned by the
Department of the Environment ("DoE"). It forms part of the Geology -
and Mining Planning Research Programme of the DoE, aimed at
assessing the significance of environmental hazards and their influence
on planning and control of development. The main objective of the data
is to indicate where mining should be borne in mind when considered
planning and development of land.

Report reference STB0620D-G01/ Revd  Page 14 of 42 3" January 2005
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3.0

31

313

31.4

316

3.1.6

- 32

3.21

3.3

33

32

FIELDWORK
General

Fieldwo k comp sed the excavation of three rial pits and {
boreholes. ‘eldwor was camie out between 24" and 25" Octob
2005,

A plan of the site show ng observed/existing site features (including site
reconnaissance notes) and posttion of exploratory oints is presented
on Draw ng STB0620D-02. The ost on of exp ora ory points shown on
these plans s approx mate only and confrmation of these positions is
subject to d mensional surveys which ‘s considered outside our brief

The exte t of fisldwork activities and pos tion of exploratory points wer
defined by Soiltec ncs Ltd * conjuncti n wi h Ashgate Development
Limited.

Exploratory po ts were positio ed to avoid known locations of
undergro nd serv ces, and to provide a reasonable coverage of the site.

Prior to ¢ mmenceme t of explora ory excavations an glectronic cable
ocating tool was used to scan he area of the excavation, If we
recelved a r sponse to this equipment he the excavation would be
relocated

All sojls/rocks exposed in excavatons ware deseribed in accordance
with BS5930 1999 “Code of Practice for Site nvestigations”.

Site Restrictions

The demolition rubb e-acces ramp preve ted Intrusive investigatons
toward he northwest of the site and due o surface softening of the
sols, winching was equre o move the cabea d tob! percussive rig
to each borehole location. A gro ndwater entry restricted the depth of
ou hant excavated trial pit TP01

Exploratory Trial Piis

The frial pits were excavated vsing hand £ as to a maxim m dapth
1 55 metres, below s rface levels at the site (3.45m be ow su roundin
ground su ace levals).

Trial plis TP01 and TP02 were undertake ina atempt to expose the
fo ndation arrangements along the northeas em boundary of the site,
Trial pit TP03 was undertaken to refrieve near surface samples for
subsequent labo atory analysis. The tra pt excavations we e backfilled
with excavated materal, which was compacted usi g hand held
ramming toos. The surface was relnstated fo matc the original
surro ndings A Geotechnical Engineer supe ‘sed the excavatio s.
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3.3.3

3.34

3.3.5

3.3.6

337

3.3.8

Sampling and logging was carried out as trial plt excavations proceeded
but were not entered ai depths exceeding 1.2 metres, or where tria) pit
sides were deemed unstable. The density of granular soils encountered
in excavations was gauged by the ease of excavation.

Soll samples for subsequent lahoratory determination of concentration
of chemical contaminants were taken from the sides of trial pits using

Soil samples for subsequent 'physical’ laboratory testing were taken
from the side of trig] pits. The sample was placed in a plastic bag and
subsequently sealed and labelied.

Soll samples were taken to meet tha requirements of class 38, 4or5as
described In BS5930: 1999 (table 2) with the sample sizes in
accordance with Table 3 of the same standard. Sample sizes were
appropriate for the laboratory test being considered.

Where possible, a pocket penetrometer was used in the cohesive soiis
encountered. This tool Is deemad to measure the apparent ultimats
bearing capacily of the soil under test, The pocket penetrometer is
callbrated_ in kg/cm® The reading can be approximately converted o

Trial pit records are presented in Appendix B. Photographic records of
trial pits are prasented in Appendix C.
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3.4

341

3.4.2

34.3

344

34.5

Light Cable and Tool Percussion Boring

Boreholes BHO1 and BH02 were excavated using light cable percussion
boring techniques as described In BS5930: 1999 forming 150mm
diameter holes. Temporary casing was advanced within the borehole
excavation lo maintain the siability of the hole. When grotindwater was
encountered the excavation was temporarly halted to allow for
groundwater observations to be made. Following groundwater
observations the casing was advanced within the hole and the locations
of the water sirikes recorded. The casing was subseguently advanced
fo maintain the stability of the borehole and seal off the water to prevent
further ingress. Additional records were taken when (and if) the casing
produced a seal against water ingress. When obstructions were
encountered a chisel was employed to break through the obistruction.
Time taken to progress the excavation using the chisel is recorded on
the borehole logs.

On completion of excavations the boreholes were backfilled with

axcavated soils and compacted using drilling iools.

Soit samples for subsequent laboratory determination of concentration
of chemical contaminants were taken from ‘intact’ bulk disturbed
samples obtained in the cutting shoe of the driling rig. A sub sample
was obtained discarding soil, which would have been in contact with the
drilling rig cutting shoe with the subsamples taken using clean stainless
steel equipment. In all cases the stainless steel equipment was cleaned
with deionised water between sampling with samples stored in new
plastic containers, which were iabelled and sealed. |f as a consequence
of visual or olfactory evidence, a sample was suspected fo be
contaminated by organic material, the sample was stored in an amber
glass jar with a PTFE sealing washer.

Bulk soil samples for identification or subsequent ‘physical’ labaratory
testing were taken from borehole cutting equipment. The sample were
placed in a plastic bag and subsequenfly sealed and labelled. Bulk soll
samples were taken fo meet the requirements of class 3, 4 or 5 as
described in BS5930: 1899 with the sample sizes in accordance with
Table 1 of the same standard. Sample sizes were appropiiate for the
laboratory test being considered.

Undisturbed’ 100mm diameter samples were taken in cohesive soils
when considered appropriate using a general-purpose open iube
sampler. Every attempt was made to obtain class 1 sample to BS5930
(1999) but class 2 samples were more likely (refer BS5930: 1999 for an
explanation). The undisturbed sample was obiained in a plastic liner
and sealed with wax prior to labelling. The number of blows of the
standard driving hammer is required to obtain the sample is recorded on
borehole records.
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3.4.6

34.7

3.4.8

3.5

3.5.1

3.5.2

Standard Penetration Testing (SPT) was carried ot at fegular
frequencies in the borehole. The test was carried out in accordance
with BS1377: 1990 Part 9 'Method of Test for soils for Civil Engineering
Pumposes’ {method 3.3). Detalls of the test, as reqiiired by BS1377:
1990 are recorded in borehole records. The drive rods were fype AW
up to 20m depth and type BW for depths in excess of 20m. Samples
taken from the open sampler {SPT) were placed in a plastic bag, sealed
and labelled. In coarse granular soils, a solld 60° cong may have been
used to replace the SPT cutting shoe. This test is reported as SPT(C).
A graphical summary of standard penetration testing is presented on
Drawing STB0620D-03.

The borehole excavations were formed by drillers accredited by the
British. Drilling Association with samples re-logged by an €xperienced
Geotechnical Engineer,

Records of boreholes formed by light cable and tool percussion drilling
techniques are presented in Appendix D.

Sampling Strategy

In general we adopted a judgemental sampling strategy in relation to

potential chemical contamination. The location and frequency of
sampling was carried out in consideration of the following:-

i} Location of potential contamination sources
ii) Topography

i} Geology (including Made Ground)

V) Nature of development proposals

Sampling for classifieation testing was also judgemental with the
frequency and location of sampling relating to: -

i)  Geology
)] Topography
i} Nafure of development proposals

Samples are stored for g period of one month following issue of this
report unless otherwise required.
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4.0
4.1

41.1

4.1.2

4.1.4

4.1.56

4.1.6
4.2
421

GROUND CONDITIONS ENCOUNTERED
Soils / Rocks

Each exploratory excavation encountered a similar profie of soils
considered fo be, in order of superpasition: -

¢ Made Ground
s Glacial Till
e Permian-and Triassic Sandstons

Made Ground comprised firm dark brown slightly sandy, gravelly clay
with occasional cobbles of brick. Gravels comprised brick, flint and
quariz.

Glaclal depaosits comprised both cohesive and granular soils. The near
surface glacial material comprised firm and stiff brown sandy slightly
gravelly clay, with occasional cobbles at depth. Gravels and cobbles
comprised flint and quartz. The cohesive, glacial deposits extended to
depths of 8.5m and 11.0m below the existing basement level within
boreholes BHO1 and BHO2 respectively.

The underlying glacial deposits comprised banded cohesive and
granular deposits. The more granular deposits comprised mediumi
dense, dense and very dense brown sands and gravels with many
cobbles. The gravel and cobbles comprised quartz and flint, The
banded cohesive soils comprised stiff and very stiff dark brown sandy
clay with occaslonal cobbles of flint and quariz. Glacial Till was
encountered to depths of 21.0m and 19.7m, below existing basement
level, within borehole BHO1 and BHOZ respectively.

The Permian and Triassic Sandstone comprised very weak, poorly
cemented, highly friable, red brown sandstons. Boreholes met with
refusal within the sandsione at depths of 21.7 and 20.5m within
boreholes BHO1 and BHO0Z respectively.

The investigation confirmed published geologlcal records.

Groundwater

Groundwater inflows were observed in some / many of the exploratory
excavations. A summary of our observations is tabulated below:

[~ Exploratory Depth (m) below Observations
point existing basement
javel

TPO1 0.75 Slanding level

BHO1 18m Rising to-17.2m in 10 mins
BHO1. 21m Rising fo 15.0m in 10 mins
BHO2 11m Rising to 10.4m in 10 mins
BHO2 19m Rising to 15.0m in 10 mins

Table reference 4.3.1
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4,22 It should be noted that water levels will vary depending generally on
recent weather conditions and only long term monitoring of Jevels in
piezometers will provide a measure of seasonal varlations in
groundwater Jevels,
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5.0 LABORATORY TESTING

5.1 Laboratory testing was carried out as deemed necessary and limiled to
the following: -

* In accordance with BS1377: 1990 “Methods of Tesi for Soils for Civil

Engineering Purposes”,
a) Classification tests: (fo part 2)
i) Determination of molsture content (method 3)
i) Determination of the liquid limit — one point cone
penetrometer methad (method 4.4)
il Determination of the plastic limit and plasticity index
{method 5)
b} Chemical and electro chemical tests (to part 3)
i) Determination of sulphate content of soll and
groundwater {method 5)
ii) Determination of the pH value (method 9)

s Following methods based on and incorporating procedures
published in HMSO Series ‘Methods for the Examinations of Wafer
and Associaled Materials’.

a) Determination of concentration of chemical contaminants cn
soil, and where applicable water samples
b) Determination of soluble sulphate content.
» Determination of concentration of leachable contaminants
5.2 Laboralory testing was carried out by independent specialist testing
houses, which operate quality assurance schemes.
5.3 Coples of laboratory test result certificates are presented in Appendices

EandF.
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6.0
6.1

6.1.1

6.1.2

6.2

6.2.1

6.2.2

6.2.3

6.2.3.1

6.2.3.2

6.2.3.3

ENGINEERING ASSESSMENT
General Description of the Development

The following assessmenis are made on the investigatory data
presented in the preceding sections of this report and are made with
reference to specific nature of the development. A brief description of
the development is provided in Section 1.

Should the development proposals change then it may be necessary to
review the investigation and report,

Building Foundatijon, Design and Construction

Definitions of geotechnical terms used In the following paragraphs are
provided in Appendix A1.

Based on site deve opment proposals and ground conditions
encountered at the sile, we recommend that a piled foundationy solution
is adopied.

Filed Foundations

It is possible that the new building will be supported off a piled raft with
possible retaining walls (if the existing basement is not infilled) and
underpinned existing foundations,

Twa hand excavated tral plis were undertaken to asses the existing
foundations along the northeastem boundary.  The trig] pits
encountered corbelled brick foundations extending io depths of 0.3m
and 0.6m below existirig site basement level in trial pits TPO1 and TP02
respectively. I s suspected that these shallow foundations may
torrespond to the former buildings which occupied the site. Although
groundwater enfries hampered our excavations, at trial pit TPQ1 location
@ second section of foundations was encountered at approximately
1.52m depth below existing basement level. It is anticipated that the
deeper foundations may correspond to the existing adjoining building
{possibly representing a deeper adjoining basement). The foundation
formations were recorded directly on the upper horizons of the Glagial
Till soils. We recommend, should these foundations remain then they
are suitably underpinned to avoid the potential risk of total and/ or
differential setilement,

A piled foundation solution would transmit superstructural loads down
through the Made Ground and info the Glacial Till and possibly the
Permian and Triassic Sandsione at depth to obtain end bearing and
shaft adhesion support. Tha difficulty of boring piles through, the dense,
glacial gravels and cobbles at the site with potential groundwater entries
along with the proximity to underground structures {e.9. existing
foundations’ and possibla deep basements) and stresses induced on
existing/proposed foundations would have to be considered by any
specialist piling company and will affect the method of pile installation,
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6234

6 2.3.

624

6.2 4,

63

6 3.1

64
6 4.1

65

6.5

65.2

We recommend th s report bg provided to a spec'alist p ling company fo
allow the selection o the mos appropr ate pi e type for the developm nt
and ground condiio s T e contents of th's re ori wil also assistin he
design of the pile. :

We rec mmend piling be carried out ollowing the "Specification for
Piling & ¢ Embedded Reta ning Walls” produced by the Ins rtution of
Civil En inee s.

Basement refaining walls

We understand th proposed uilding competely covers the ste
boundar es and the existing basemen opening w il not be utiised and
will eith r be infilled or ca pad. The existing etaining wa s may be
utilised in the short erm however dependant upon the verlica ad
carrying require ents it may be necessary o u derpin o install a new
permanent retaining wall around the perimeter of the basement.
Consideraton should be given to he potential risk of
overbreak/nstabTty parfcuarly in the Made Ground deposits. In
additon potential high rainfall events and potential perched
groundwater pockets ma promote progressive instab lity.

Influen e of Trees and Hedges

Major vegetat on was not identifi d and we understand is no proposed
at the site and hence in our opiniont  development proposal wil not
be influenced by vegetation.

Ground Floor Construction

if a piled foundation is selected hen hefl or slab can also be piled thus
minimising levels of sefilemen .

Service Trench Excavations

It is diffcult to redict the sahiity o ench sides from borshole
investigations.  Generally we would antcpate a risk of some
overbreak/instab lity: n the- Made Grou d deposits however we consider
the un erlying co eslve Gacal T | deposits wi remain stable in the
short term.

We an cipa e there may be perched groundwater pockets within the
near surface Made Go nd sols  Such inflows may promote
progressive instab !ty n trench s des requiring continuous trench shest
shoring to maintain an open excavation We anticpate water wll be
co t oll dw h nominal pumping techn gues.
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6.5.3

6.6

6.6.1

6.7
6.7.1

6.7.1:1

6.7.2

6.7.2.1

6.7.2.2

6.7.2.3

6.7.3

6.7.3.1

6.7.3.2

6.7.3.3

We recommend any trench excavation requiring human entry is shored
as necessary 1o conform with current best practice, and accepted by the
Health and Safety Executive (HSE) and in particular, following guidance
provided in the HSE construction information sheet No 8 (revision 1)
*Safety in excavations®

Soakaway Potential

The near surface Glacial Till deposits are, in our opinion, effectively
impermeabile and would not be able to dispose of water using soakaway
syslems.

Effect of Ground Conditions on Concrete
Assessment Standards

We have adopted procedures described in the Building Research
Establishment (BRE} Special Digest 1 ‘Concrefe in Aggressive Ground'
(Perts 1 and 2) to assess the Aggressive Chemical Environment for
Concrete (ACEC) and establish a Design Sulfate class (DS Class).

Assessment Criteria

Laboratory test data indicates the soluble sulfate content of near surface
sojls are less than 2.0g/. As these resulls are less than 3.7g9/] (refer
BRE Digest) then we have not measured the concentration of
Magnesium.

The pH of soil samples tested rarige from 7.9 to 8.3. Following the BRE
Digest, the characteristic pH is 7.9 (based on the mean of the lowest
20% of test results) which is greater than 5,5 thus the concentration of
chloride and riltrate have not been measured.

In our opinion water is Iikely to be static in the near surface solls o and
around foundation levels.

Assessment of Aggressive Chemical Environment o
Based on the aboye jnformation, and with reference to Table 2 of
Special Digest 1 (part2), we are of the opinion that the Made Ground
deposits are classified as Design Sulfate Class DS-2 and Aggressive
Chemical Environment for Concrete {ACEC) AC-1.

The near surface glacial soils are classified as Design Sulfate Class DS-
1 and Aggressive Chemical Environment for Concrete (ACEG) AC-1.

We recommend therefors that the Design Sulfate Class DS-2 is adopted
at the site where Made Ground deposits are present hewever within the
natural soils DS-1 may be used.
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70

7112

71.2

7.1,2.9

CHEMICAL AND GASEOUS CONTAMINATION AND L ANDFIL
ISSUES

Current sta ute on contaminated land, regulat on and liabiliti
Statule

Part I!A of the Env'ronment Protection Act 1990 became sfatu e In Apri
2000. The principal feature of this legislatio 's hat the hazards
associated w'th contaminated and should be eva uated in the contexi ©
a site-specffic risk based framework More spec fica ly contam nated
land is defined as:

“any land which appears o the local authoriy in whose area it Is
situated fo be in stch a condition, by reasons [ substances in, on or
under the land, that.

a) ignificant harm is belng caused or there is a significa t
poss bility of such harm being caused r

b) pollution of controlled waters is being or § like y lo be caused”.

Ceniral o the investigation of contaminated la d and he assessment of

risks posed by th s land is that:

i) there must be contamnanis(s) at con entraton capable of
causing health sffects (Sources

) there must be a human or environmenta! receptor p esent, or
one which makes use of the site periadically (Receptor); and

1) fhere must be an exposu e pathway by which the recspor
comes into contact with the envronmental contaminant
{Pathway)

Regulation of the Act

In most cases the Act is regulated by Bo oug or District Counclls and
their role is as fol ows

i) Inspect théir area to Identrfy contaminated land
i) Es ab ish responsibi ities for remediation of the land

i) See hat approp ‘ate remediation takes place
- {hrough agreement with those responsible, or if not possible
by serving a remediation notce, or
in certan cases carrying out the works themselves, or
- n certa n cases by other powers

iv) keep a publ ¢ register detailing the regulatory action which they
have taken
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71.2.2

7.1.3
7.1.3.1

7.1.4
7.1.41

7.2
7.2.1

1.2.2

7.2.3

For “special’ sites the Environment Agency will take over from the
Councll as regulator, Speclal sites typically include:-

*  Contaminated land which affects controlled water and their quality
¢ Qil refineries

¢ Nuclear sites

*  Waste management sites

Liabilities under the Act

Liability for remediation of contaminated land would be assigned fo
persons, organisations or businesses if they caused, or knowingly
permitted contaniination, or if they own or occupy contaminated land in
a case where no po hiter can be found.

Further Information

The above provides a brief outline as regards current statute. Further
information can be obtained from the Department for the Environment,
Food and Rural Affalrs (DEFRA) and their Web site www.defra.gov.uk.

General

This report section discusses chemical and gaseous contaminalion
Issues relating 1o the site. As stated in section 1.4.2, the investigation
process followed the principles of BS10175: 2001 ‘nvestigation of
Potentially contaminated sites ~ Code of Practice’, with the investigation
combining a desk study (prefiminary investigation) together with the
exploratory and main investigations (refer BS10175: 2001 for an
explanation).

The objectives of this saction of the report are to produce g ‘Concepitual
model' based on Investigatory data obtained to dats, The conceptual
madel is produced by identification of contaminants and establishment
of feasible pathways and receplors. The concepiual mode! allows & rfsk
assessment to be derived. Pepending upon the outcome of the risk
assessment it may be necessary to camy out remediation and/or further
investigations with a view fo efiminating, reducing or refining the risk of
damage {o jdentified receptors. If appropriate, our report will provide
fecommendations in this respect,

Definition of terms used In the precading paragraph and subsequent
parts of this section of the report are presented In Appendix A2,
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7.2.4

7.2.4.1

7.2.5

7.2.5.1

7.3
7.3.1

7.3.141

7.3.2

7.3.2.1

Chemical Coﬁtamination

For the purposes of presenting this section of this report, we have
adopted the following sequence in relation to chemical contamination.

Concsptual Contributory Information | Qutcome |
model element

Development categorisation | - identification of recaptors at sk
of being harmed

-methad of analysing test data

- criteria for risk gssessment
modelling

Receptor

PathWays - geoclogy-and ground - igentification of ‘criticél pathways
conditions from source to receptor

- development proposals

Source - previous slte history - testing regime

- desk sfudy information - identification afa chemical
- site' reconnaissance EOUTCE

- fieldwork observations - by-analysis of test data and

other evidence

The above information will construct a coriceptual model of the
site/project. Initially, test data is compared with relevant guideline
values, recognising feasible pathways to identical receptors. if the risks
io human health and water receptors are considered greater than low,
then measures to eliminate or minimise the risk of a contaminative
source hamming receptors must be identified and actioned or possibly
further investigations may allow the risk fo be refined to acceptable

lavels,
Gaseous Contamination

A simitar risk assessment process in respect {o gaseous contaminafion
is carriad out.

Development Categorisation and ldentified Receptors

Jdentified receptors

The principal receptors subject to harm caused by contamination of the
proposed development site are as follows.

a) End users of the developed slte (Humans)
b) Construction operatives (Humans)
c) Groundwater and surface water resources

Human Receptors — End Users of the Site

The critical human ‘receptor’ used in the analysis of test data (refer CLR
publications listed in 7.6.2 below) is a child under the age of 6 years.
This takes into account the inquisitive nature of children (i.e. an
amenable means of direct soll ingestion) and their relative body mass.
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7.3.2.2

7.3.3

7.3,3.1

7.3.4

7.3.4.1

7.3.5

7.3.5.1

Such a receptor is critical for residential developments particularly those
including gardens where both direci {hand to mouth and breathable soil
dusts) and indirect ingestion (via consumption of home grown
vegetables) of contaminated soiis js feasible. For industrial/commarcial
developments, the adult becomes the critical receptor, exposed in the
long term, where applicable, to breathable airbourne contaminated soil
dusts. These pathways (inhalation/irigestion) for source contamination
to reach the human receptor can be eliminated, depending upon the
development proposals, or by remediation, or indeed if the source Is not
evident then the source-pathway-receptor made! is not relevant,
Further, more detailed information on the exposure assessment mode|
for human receptors is described in CLR 10 (refer report Section 7.6.2
for references).

Human Receptors — Construction Operafives

Typlcally, construction operatives will be exposed to the development
site for relatively short timescales. Operatives howsever, ars subject to
contaminated soils/waters through the ingestiorifinhalation pathway
route. Exposure rates can be substantially reduced by various means
described in the recommendations Section 7,74 of this report,

Groundwater and Surface Water Receptors

Water resources can be harmed by migration of chemical contamination
of the site via migration pathways described in subsequent report
sactions,

Development Categorisation

It Is understood that the site will be redeveloped for residential use and
will be substantially covered by the proposed building. This criterion
has been used in the evaluation of test data (refer foliowing report
section) and used in the construction of the conceptual model,
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74
7.4.1

74141

74.2

74214

743

7.4.31

ldentificat’'on of Pa hways
Pathways to Human Receptors (end users)

CLR10 (refe eport Section 7.6.2 for references), provides a very
detailed assessment of pathways and assessment and human exposure
rates fo source contaminants. In summary, the principal pathways of
contamination to the human receptor are as follows:-

Ingestion of con aminaied soil dusts

Ingeshon by incidental or dsliberate hand to mouth contact
ingestion of ¢ ntam nated ruit/vegetables

Skin contact with soils (working or at play)

inhalation of vapours

Clearly some of these athways can be eliminated depending upon the
end use of the site, for instance ‘ngestion of fruit/'vegetables sourced
from an indus ria development is unikely, and child recepiors would not
be considered fora industrial deve opment.

Pathways to Human Receptors (end users) - Elemental Risk
Assessment

Based on our understanding of development proposals, which does not
incorporate any soft landscaping/garden areas (as described in 7.3.5.
abovs), we can provide the following elemental risk assessment for end
users of the site, which is summarised in the following table and
contributes to a collective risk assessment on Section 7.7.

Elemental risk assessment carried forward to collective risk assessment in
Section 7.7

Element Type { osition In | Assessed risk
onceptual modsl)
End users (children} P thway - ngestion of Low

confaml a sd-solls

"End users (children) Pethway — inhalation of Low
co taminated soll dusts

End users (adulis) Pathway — [ngestion of Low
co tam nated soils

End users {adulls) Pathway - inhalation of Low
contaminaled soil dusts

Table reference 7.4.2

Pathways to Water Receptors

Pathways of any chemical contaminations at the site to water receptors
is a function of the geological conidit ons at the site and the feasibility of
such pollutants to migrate laterally or verically through soils fo
groundwater resources or indeed surface waler resources.
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7.43.2

Based on published geological records, supplemented by actual
investigatory data, the topography local io the site is formed in the
following sequence of soils.

Strata Approx Typical Likely Aquifer Pathway
thickness soil type permeability potential | feasibility
Made 0.5-1.0m Ciay Low - Low
Ground (from existing
basemant
level)
Glacial Till | 20m - Clay with | Low Non Low
sand and
gravel
Permian >10m Sandstone | High Major High
and aquifer
Triassic
Sandstone

| Table reference 7.4.3.2

7.43.3 Based on the above, near surface soils are considered to be effectively
impermeable, and thus the risk of any chemical contaminants at the site
migrating to adjacent sites (and indeed chemical contaminants from
adjacent sites migrating to the subject site) is considered low. Similarly,
the risk of chemical contaminants at this site and adjacent sites
rigrating vertically to groundwater resources, is considered law. The
following table summarises this elemental risk assessment, which
coniributes 1o a collective risk assessment In Sectlon 7.7.

Elemental risk assessment carried forward to collective risk assessment in

Section 7.7

Element Type  (Position  In [ Assessed risk

conceptual modal)

Geology Pathway — lateral migration Low
toNrom adjacent sites and
watercourses

Geology Pathway — verlical Low
migration to groundwater
TESOUTCES.

Table reference 7.4.3.3
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1.5

7.5.1

7.5.2

7.5.2.1

7.5.2.2

7.6.3

7.5.3.1

Assessment of Sources of Chernical Gontamination

Initially, potential sources of contamination are assessed using the
following elements of the investigation process.

History of the site
Desk study infermation
Site reconnaissance
Fieldwork observations

These elements will dictate a relevant soil/water testing regime to
quantify possible risks of any Identified contaminative processes/events
which may harm identified receptors.

Source Assessment — History of the Site

The history of the site and its immediate surroundings based on
published Ordnance Survey maps is described in Section 2.

Based on published historical maps, there is no evidence to Indicate the
site, or its immediate surroundings, has beeri subject to activifiés, which
could produce a source of chemical contamination. We understand
however that the site may have been ogcupied by a former mill. On this
evidence, in Isolation, the risk of a source of chemical contamination is
considered moderate. The following table summarises this elemental
risk assessment, which cohtributes to a collective risk assessment in
Section 7.7.

Elemental risk assessment carfed forward io collective sisk assessment In
Section 7.7

Element Type (Position in | Assessed Risk
conceptual model}
'| Historical {on &ite) Source Moderate

Historical {adjacent site) Source Low

Table reference 7.5.2

Source Assessment — Desk Study Information

Envirocheck presenis a detailed database of environmental information
in relation to the site including;

+ Pollution incidents
s Landfill sites
» Trading aciivilies

Based on the Envirocheck data (refer Appendix J) the site has no
recorded history of any existing pollution events, or trading aclivities
which could generate a source of -contamination, or is located in close
proximity to a landfill site. The following table summarises this
elemental risk asssssment which contributes to & collective risk
assessment in Section 7.7
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7.5.4

7.541

7.5.4.2

7.5.5

7.5.5.1

Elemental risk assessment carried forward to colleclive risk assessment in
Section 7.7

Element Type  {Posiilon in | Assessed Risk
cenceptual model)

Desk Study information (en | Source Low

sita)

Desk  Study Information | Source Low

{adjacent sitg)

Table reference 7.5.2

Source Assessment — Site Reconnaissance

A full description of the site and observed adjacent land uses is
provided in Section 2 of this report. A plan summarising observations
made on site during our site reconnaissance visit is presented on
Drawing STB0620D-02.

As a result of our site reconnaissance visit, we did not observe any
obviolis evidence of any current or recent activities on site or adjacent
sites, which provide a potential source of chemical contamination. On
this evidence, in isolation, the risk of a source of chemical contamination
is considered low. The following table summarises this elemantal risk
assessment, which contributes to a collective risk assessment in
Section 7.7.

Elemental risk assessment carried forward to colleclive Tek assessment in
Section 7.7

Element Typs {Paosition In | Assessed risk
conceptual model)

Site reconnsissance (on | Source Low

| site observations)

Site reconnaissance {off | Source Low

sfte-cbsarvations)

Tahle reference 7.5.4

Source Assessmeni - Fieldwork Activities

None of the exploratory excavations exposed soils or waler, which
provides visual or olfactory evidence, which would indicate the sails on
site ars chemically contaminiated on this basis, and in isolation fhe risk
of a source of on site chemical contamination is considered low. The
following table summarises this elemental risk assessments, which
contributes 16 a collective risk assessment in Section 7.7.
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7.6
7.6.1

7.611

7.6.1.2

7613

Elemental risk assessment carried forward to collective risk assessment in
Section 7.7

Element Type {posltian in Assessed rlsk
conce tual modsl

intrusive on site Source Low

Investigation

Table reference 7.5.5
Laboratory Testing
Testing Regime — Human receptors

Although historical records do not identify any past or recent uses of the
site which may have generated specific contamination, we understand
that the site may have bean occupled by a mill.  Such usage is
highlighted in Tables 2.2 and 2.3 of the Conlaminated Land Repo

(CLR) no. 8 ‘Potential Contaminanis for the Food and Rural Affair

(DEFRA) in conjunction with the Environment Agency (EA). As a resul
we have scheduled testing to measure concentrations of the following
contaminants.

Cadmium

Chromium

Copper

Mercury

Boron

Nitrate

Sulfate

Phenol

Acetone

Chiorinated Allphatic Hydrocarbons
Dieldrin

Volatile Organic Compounds (VOCs)
Semi Volatile Organic Compounds (SVOCs}
Polychlorinated biphenyl's (PCBs)

Again, with reference to CLR 8, we have scheduled testing to include
inorganic contaminants listed in Table 2.1 of CLR 8 {if not listed above)
when they are considered a risk to humah receptors. In addition, we
have aliso scheduled testing to measure the concentration of the more
common organic compounds forming polycyclic hydrocarbons (PAH),

typically derlved from a variety of combustion and pyrolytic sources

Seven samples were submitted for measurement of inorganic and
organic contaminants described in the preceding paragraph. The
overall testing straiegy and quantity (described above) is considered an
absolufe minimum fo allow a risk assessment to be made. Obviously
additional testing (gquantity and type) would a low a more accurate risk
assessment to be made.
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7.6.1.4 The results of laboratory determinaton of concentration of chemical
contaminants are presented in Appendix F.

7.6.2 Criteria for assessment of test data— Human receptors

7.6.2.1 Assessment of laboratory test data has been carried out using the
following documents published by the DEFRA in conjunction with the
EA.

+ Assessment of Risks to Human Health from Land Contamination:
An overview of the development of soil guideline values and relsted
research’ (R & D Publication, Contaminated Land Report (CLR)7).

+  ‘'Contaminants of Soil: Gollation of Toxicological Data and Intake
Values for Humans' (R & D Publication, Contaminated Land Report
(CLR)9).

+ ‘The Contaminated Land Exposure Assessment Model' (CLEA):
Technical basis and algorithms' (R & D Publication, Contaminated
Land Report {CLR)10).

¢+ Model Procedures for the Management of Land Contamination
{Conlaminated Larid Report (CLR)11)

+ ‘Contaminants in Soil: Colfection of Toxicological data and iniake
values for Human Valuss® (R & D Publications Tox 1, 2, 3, 4, 5, 6,
7,8, &10),

+ 'Soil Guideline Values for Contamination’ (R & D Publication SGV1,
3,4,5,7,9, & 10).

These documents form part of the Contaminated Land Report (CLR)
some of which remains unpublished. The above publications do provide
soff guideline values (SGV's) in relation to the following chemical
contaminants.

Arsenic Mercury

Cadmium (total) Selenium

Chromium (total) Nicks!

Lead Ethylbenzene
Toeluene
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76.22

7623

7624

76.3

78.3

Soi guideline values (SGV's) referred to in Contaminated Land Reporis

CLR) a e used as a screening tool to assess t e risks posed fo health
of humans f om exposure to soil contam nation in relation to land uses.
They represent 'intervention values™ indications to an assessor thai soill
concentrat o s above these sve s might present an unacceptable risk to
the heath of site users. These sal guideline values have been
produced us ng conceptual exposure models, which use assumptions
and are applied to differing end uses of land fthe SGV's are exceeded
it does not necessarily imply there is an actual nisk to health and site-
specific ¢ rcumstances sho d be taken nio account Conversely,
where a ¢ tical pathway or chemical form of the contam’nant has not
been evaluated by the CLR then potentially, a significant risk may be
preseni e en if the SGV has not been exceeded.

Where published so guidelines are n t avai able for a contaminant, it
may be necessary to derive a s te-spec fic assessment cnieria (SSAC).
This is carried out folowing procedures described in the fol owing
document produced by Land Quaity Management Limited n behalf of
the Scotland and Northern reland Forum for Environmenta Research
(SNIFFERY) *Method for deriving site specific human health assessment
criteria for contaninants in soi (April 2003) Publicly availab e toxicity
reports, produced by nationally and internationally recognised bod es,
have been used in p oduction of the site-specific assessment crigria.
Individual reports have been prepared for contaminan s under
consideraticn (where considered appropriate} whic ae ma ntained at
our office and are avalable to governmental authorities, who may be
scrutinising this repo , but wil ony be issued as '‘commervial in
confidence °f and when requested

For asse s ent of polycychc aromatic hydrocarbons (PAH) we have
selected Benzo a)pyrene and Naptha ene as ind rs of prevale ce of
such contamination. his indicatar has been chosenin view of available
toxicity data produced a d publi ed by DEFRA Agan, we have
utitised aur SSACs or evaluation of these corifam’nants as i d cator.

Statistical analysis of test data— Human Receptors

Folowing CLR7 we have carried out a stafistical analysis of test data
for each chemical coritam nant congidered n th g invest gatic  Initially,
the maximum value test is carried outfo rovide @ indication of results,
which could be considered ‘statistical outliers’; and hus ot part of the
general population of results. The maximum test va ue is described in
detall in CLR7. If o tiers are cleari identified, t en these may
represent an area of contamination conside ed worthy of further
investigation.
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7,6.3.2

7.6.3.3
7.6.3.4

7.6,4

7.6.4.1

7.6.4.2

7.6.4.3

7.6.4.4

Following compietion of the maximum value test procedure, then the
mean value test is carried out on test data. If a “statistica] outiier' is
identified as part of the maximum value {est, then the outlier resulf is
i i mean value test, to avaid distortion of the
general population of resuils. The mean value test determines the g5t
percentile value for appropriate test data for individual contaminants,
which is also related to the number of test values under consideration.
The resulting 95 percentile values are then compared with soij
guideline values or site specific assessment criteria.

The above statistical analysis of test data is tabulaied in Appendix G,

As always, statistical tests are an ald to decision making, but are not a
substitute for professional judgement.

Evaluation of fest data (inorganic contaminants) - Human
Receptors

results exceed these guideline valuss with the exceplion of
concentrations of lead. The elevated concentrations of lead were
detected within the Made Ground deposits at the site,

In the absence of published soil guidelines values, as a practice, we are
in the process of producing our own site-specific assessment criferja
(SSAC) but ai this stage we have not produced values for cyanides or
sulphur, but test data produced values below detectable levels for these
coniaminants, and as such, they are not considered to present a

significant risk to end users at the site.

Based on the above evaluatiory in isolation, the Made Ground soils at
the site exhibit a degree of lead contamination. Based on site
development Proposals however, which incorporate a fully surfaced sits,
the pathway for contamination to reach end users at the site js
sffectivély severed and as such the potentlal risk of contamination
causing significant harm to end users is considersd to be low, and as
such no remedial action Is considered necessary. It is possible that the
concentrations of lead could leach ta groundwater resources, but this is
discussed further in foliowing paragraphs
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7.6.5

7.6.5.1

7.65.2

7.6.5.3

7.6.5.4

7.6.5.5

7.6.6

7.6.6.1

7.6.68.2

Evaluation of test data (organic contaminants) — Human Receptors

For evaluation of test data in relation to polycyclic aromatic hydrocarbon
(PAH) contamination we have adopted benzo{a)pyrene and
naphthalene as indicators of prevalent organic contamination, In
consideration of the maximum valug test, (refer Appendix G) the resulis
for naphthalene have produced two slatistical outliers, with measured
concentrations of 0.15 and 0.11mg/kg. These values do not however
exceed our site specific assessment criteria of 60mg/kg and in our
opinion are not considered worthy of further investigation.

In consideration of the mean value test (95th percentile values — refer
Appendix G) for benzo(a)pyrene and naphthalene; compared with our
site specific assessment criteria; indicates none of the results exceed
out site specific assessment criteria values.

Measured concentrations of Polychlorinated Biphenyl's (PCBs) were all
recorded below detectable limits, and as such, are not considered to
present a significant risk of causing significant harm to either end-users
or water receptors at the site.

Measured concentrafions of contaminants within the Dieldrin suite of
analysis (organochlorine pesticides) produced measured results below
detectable limlts, and as such are not considered to present a risk to
human end users or water receptors af the site.

Measured concentratlons of contaminants. within the Volatile Organic
Compounds (VOCs) suite of analysis were all recorded below
detectable limits, and as such are not considered {o present a significant
risk to end-users or water receptors at the site.

Testing regime — Water Recepiors

With reference ta_Paragraph 7.6.1.1 our testing schedule Included
measurement of leachabliity / concentration of the following
contaminants assoclated with current/historical site uses.

Cadmium
Chromium
Copper
Mearcury
Boron
Nitrate
Sulfate

In addition, and again, wilh reference to CLR8, we have scheduled
testing to measure the leachability / concentration of inorganic
contaminants listed in Table 2.1 {of CLR8) where they are considered a
risk to water resources. In addition, we have also scheduled festing to
include the more common organic compounds forming polycyclic
aromatic hydrocarbons.
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7.6.6.3

7.6.7

7.6.7.1

7.6.8

7.6.8.1

7.6.8.2

7.68.3

It should be foted that we have only scheduled two samples for
iaboratory determination of leachability / concentrations of contaminants
described above, This in our opinion Is an absolute minimum fo assist
in the flsk assessment. Further laboratory testing will increase the
accuracy of the risk assessment.

Assessment Criteria - Water Recépfors

For interpretation of test data in relation to water recepiors we have
directly compared measured values with the Environment Agency
publication ‘Environment Agency technical advice to third pariies on
Pollution of Controlfed Waters for Part Il a of the Environmental
Frotection Act 1990' Appendix A (selected water quality standards for
use in assessing the presence of pollution of controlled waters) (release
2.0 May 2002).

Evaliiation test data — Water Receptors

None of the test results provide values above concentrations defined for
Ervironmental Quality Sfandards (EQS) (freshwater) included in
Appendix A of the publication described in Paragraph 7.6.7.1 above,
with the exception of one marginally elevated concentration of sulphate
within the near surface Made Ground deposits. This contaminant is
compared with EQS values In the following table.

Contamlnant | Sample origin EQS for ) Measurad Values
{excavation ref) freshwater {mall}
(malt} .
Sulphate TP03 0.3m 400 440

The cohesive nature of the shallow Glacial Till deposits at the site and
the development proposals {which will completely occupy the site) will in
our opinion effectively restrict the pathway by which sulphates could
reach either groundwater resources at depth or adjacent receptors. As
such, no remedial action is considered negessary with regard to the
isolated sulphate leachate concentration encountered at the site.

It should also be noted that suiphate can have am impact upon
construction materjals which is further discussed In Section 6.7.
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7.6.9. Laboratory Test Data — Risk Assessment

7.6.9.1 Based on our evaluation of laboratory test data described above, the
following table summarises this clemental risk assessment which
coniributes io a collective risk assessment in Section 7.7.

Elemental risk assessment carried Torward to collective risk assessments in
Section 7.7 ]
Element Type (position in | Assessed risk
conceptual model}
Laboratory testing Source Low
Tahle reference 7.6.9
7.7 Chemical Contamination - cumulative risk assessment, conceptual
model and summary
7.7 From elemerital risk assessments developed in preceding report

sections, we can now produce the following cumulative risk assessment
based on the source-pathway-receptor model. The first stage is to
confirm a source of chemical contamination, which could harm identified
receptors. Should the assessed risk of harm be greater than ‘low’, then
the second stage of potential pathways of contaminants 1o receptors will
need examination. The following teble summarises elemental risk

assessments.
Table summarising elemental risk assessments for sources of chemical
contamination which could harm Identified receptors
Elemental _ Reference Assessed risk ,
investigations / table low moderate high
observations ‘ .
Historical maps {on 752 v
site)
Fistorical maps 762 7
{adjacent site)
[ Reconnalssance 754 v
Desk sludy 7.53 v
information
(on slie)
Desk study 7.5.3 v
Information
{adjacent site] .
Exploratory holes 758 Y
Labaratory testing 7.6.9 v
Table reference 7.7.1 . —
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7.7.2.

7.8

7.8.1

7.8.2

783

7.8.4

7.8.5

7.9

7.9.1

We understand from Ashgate Developments Limited that the site will be
fully surfaced with hardstanding, and that no soft landscaped areas are
proposed at the slite. Based on current development proposals, in our
opinion, the risk to end users, water resources and off site receptors,
created from ground conditions encountered at the site, Is considered
low, and no remedial action is considered necessary. Should
development proposals change however, then we recommend that the
repori Is referred back to Sojliechnics Ltd for reassessment,

Landfill Gas Contamination

Waste Managemsnt Paper 27 (1991) produced by the Depariment of
the Environment ‘Confrol of Landfilf Gases' contains the strong
recomimendation to avold building within 50m of a new landfill site and
to carry out siie investigations within a zone 250m beyond the boundary
of a andfill site. No distinction is made between sites of differing ground
conditions, but the paper does not advocate the site is safe beyond the
250m zone.

The principal gases produced by landfills accepting biedegradablé
waste are methans and carbon dioxide. Methane, in appropriate
concentrations, can be explosive and carbon dioxide can ciduse
asphyxiation.

An assessment of the risk of the site being affecied by landfill gases Is
based on the following aspects.

a) Source of the gas

b) Investigation information

c) Migration feasibility

d) Sensltivity of the development and lts location relative to the source

A registered landfill site is located some 800m fo the east of the site.
This landfill is recorded as being large (equal to or greater than 75,000
and less than 250,000 tones per year) and authorised to accept the
following list of waste materials; ceramic, construction industrial wastes,
glass, metals, similar non- l_eachate forming materials, soll, clay, sand,
storie, brick, concrete and slale. The site has not been active since
1986.

The cohesive, near surface glacial soils at the site, in our opinion would
be relatively impermeable to landfil type gas migration. The risk
therefore of the site being affected by potential landfill gas
sontamination is considered o he low.

Disposal of Soils off Site

Using available investigatory data we have produced a separate report
to classify solls likely to be excavated at the site for off site disposal.
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7.10

7.1 2

710.3

71 4

7.1
7111

Landfill tax

Disposal of sails to landfill s es Is norma ly subject to la dfill tax wth
rates varying from year to yea based on government policy. Current
information on ra es of landfil tax can be obtained from H M Cusloms
and Excise (HMCE) Office (leaflet notice LFT 1) with a lower rate
applied to nactive (or nert) wasles a d the standard rate to all other
{axable wasies

Landfill tax exemption can be obt ined providing the following
conditions can be sat sfied

a) Reclamation must nvolve clearing the land of pollutants that ar
causing ham or have the potential o cause harm, demonstralin
that the pollutanis are or potentially’

i) Po [uting ground o Surface wa er o
i) Harmng the heat of people or animals o pla ts 0
i) Damaging the {abnc of struc ures or serv ces

b) The cause fthe polluton must have ceased
¢) The a dis not subject to the works or remediation notice

d) The reclamation constt tes or incl des clearing the land of
pollutants wh ch woud (upless cleared) pre ent the land being put
to ntended use

Details of the above are produced n the HMCE Leafet LFT2.
Appli ations for landfili tax exemption must be submitted to HMCE at
east 30 days before the Intent on to start remov ng waste to landfill.

In o r opinion it may b possible to obtain tanidfi! tax exemption based
o the development proposals and ground conditions determined at this
ste. We would be peased to assist on this aspect on further
nstructions.

On Site Monitoring

We have attempted to i e tify the pote tal for chemical contamination
on the site, howeve , aréas, which have not been invesligated at this
stage may extubit higher evels o contamination We would consider
the risk of th s fo be ow If such areas are exposed at any time uring
constructio we ecomme d nves igation and testing be carried out
accordingly.
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/ .HER INVESTIGATIONS

y our opinion, no further investigations are considered necessary at this
time.

J _(j‘)f O‘\A\ S R

Sarah Drage BSc, (Hons)
Geo-environmental Engineer for Soiliechnics Limited

lan Evetis HNC,

Associate Director for Soiltechnics Limiled
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DRAW NG STB0620D-01

Site Location Plan
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DRAWING STB0620D-D2

Pian showing existing site features and location of
exploratory poinis
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DRAWING STB0620D-03

Graphical summary of Standard Penetration Testing



Geological interface

Standard Penetration Test "N* valu
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Notes

1. All SPT ‘N’ values recorded at or above 50 blows are indicated here as 50,
Precise measures, indicating SPT value and assoclated penetration depth (if
less than 300mm) is indicated on borehole logs (ref Appendix D).

2. The depths (m) indicated on the y-axis are all measurad from befow the existing
basement level.
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APPENDIX A1

Definition of geotechnical terms used in this report. (Sheet 1 of 2)

Bearing pressures.

Ultimate bearing capacily. The value of the gross loading intensity for a particular
foundation at which the resistance of the soil to displacement of the foundation is fully
mobilised.

Presumed bearing value. The net loading intensity considered appropriate {o the
particular type of ground for preliminary design purposes. The particular value is based
on calculation from shear strength tests or other field tests Incorporating a faclor of safety
against shear failure.

Allowable bearing pressure. The maximum allowable net loading intensity at the base
of the foundation, taking into account the ultimate bearing capacity, the amount and kind
of settlement expected and our estimate of ability of the structure to accommodate this

setitemeant.

Factor of safety. The ratio of the ultimate bearing capacity to the intensity of the applied
bearing pressure or the ratio of the ultimate load to the applied load.

Foundstions
Strip foundations. A foundation providing & continuous longitudinal ground bearing.

Trench fill concrete foundation. A trench filled with mass concrete providing a
continuous longitudinal ground bearing.

Pad foundation. An isolated foundation to spread a concentrated load.

Raft foundation. A foundation continuous in two directions, usually covering an area
equal to or greater than the base area of the struciure.

Substructure. That part of any structure {including building, road, runway or earthwork)
which is below nalural or ariificial ground level. In a bridge this includes piers and
abutments (and wing walls), whether below ground level or not, which support the
superstruciure.

Piled foundations and end bearing piles. A pile driven of formed in the ground for
transmitting the weight of a sfructure to the soil by the resisiance developed at the plle
point or base and the friction along its surface. If the pile supports the load mainly by the

resistance devéloped al its point or base, it is referred to as an end-bearing pile; if mainly
by fricticn along Hts surface, as a friction piie.

Bored cast in placeé pile. A plle formed with or without a casing by xcavating or boring
a hole in the ground and subsequently filling it with plain or reinforced concrete.

Driven pife. A pile driven into the ground by the blows of a hammer or a vibrator.,

Precasft pile. A reinforced or prestressed concrete pile cast before driving.
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APPENDIX A1
Definition of geotechnical terms used in this report. (Sheet 2 of 2)

Driven cast in place pile. A pile inslalled by driving 2 permanenti or temporary casing,
and filling the hole so formed with plan or reinforced concrete.

Displacement piles, Piled formed by displacement of the soll or ground through which
they are driven.

Skin friction. The frictional resistance of the surrounding soil on the surface of cofferdam
or calsson walls, and pile shafts.

Downdrag or negative skin friction. A downwards frictional force applied to the shafi of
a pile caused by the consolidation of compressible sirata, e.g. under recently placed fill.
Downdrag has the effect of adding load to the pile and reducing the factor of safety.

Road Pavements. .
The following definitions are based on Transport and Road Research Laboratory {TRRL)
Report LR1132.

Equilibrium CBR values. A prediction of the CBR value, which will be attained under
the completed payment.

Thin pavement. A thin pavement (which includes both bound and unbound pavement

construction materials 1 in 300mm thick and a thick pavement is 1200mm thick (typical of
motorway construction).

Appendlx A1 January 2002
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APPENDIX A2
Definition of geo-environmental terms used in this report (Sheet 1 of 2)

Coriceptual model

extua andfor schematic hypothesis of the nature and sources of contarnination,
potential  gration pathways {including description of the ground and groundwater)
and potential receptors developed on the basis of the information obtained from the
investigatary process
Contamination

P esence of a subs ance which is in, on or under land, and which has the potential to
cause harm or to cause pollution of controlled water.

Controlled wafer

I a d freshwater (any lake, pond or wafercourse above the freshwater limit), water
contained in’ n erground strata and any coastal water between the limit of highest
tide or the T eshwater line to the three mile limit of terrilorial waters.

Harm

Adverse effect on the health of living organisms, or other interference with ecologi
systems of which they form part, and, in the case of humans, including property.

Pathway

Mechanism or foute y which a contaminant comes into contact with, or dtherw
affects, a receplar.

Receptor

Persons |ving orga sms, ecological systems, controlled waters, atmosphere,
structures and utilities that could be adversely affected by the contaminanti(s)

Risk

Probabi ity of the occurrence of, and magnitude of the consequences of, an unwa {
adverse effec on a receptor

Risk Assessmernt

Process of estab Ishing, to the extent possible, the existence, nature and s gnifica
o rsk.

Appendix A2 August 2002



APPENDIX A2

Definition of geo-environmental terms used in this report (Sheet 2 of 2)

Risk Terminology

In accordance with Department of the Environment guidance, the following
categorisation of risk has been developed:

Term

Description

Very high risk

There is a high probability that severe harm could arise to a
designated recepior from an identified hazard at the site
without appropriate remedial action.

High risk

Harm is likely 1o arise to a designated receptor from an
identified hazard at the siie without appropriate remedial
action,

Medium risk

It is. possible that without appropriate remedial action harm
could arise to a designated receptor. It is relatively unlikely
that any such harm would be severe, and if any harm were
to occur it is more likely that such harm would be relatively
mild.

Low risk

It is possible that harm could arise to a designated receptor
from an identified hazard. [ is likely that, at worst it any
harm was realised any effects would be mifd.

Negligible risk

The presence of an identified hazard does not give rise fo
the potential to cause harm to a designated receptor.

Appendix AZ August 2002
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APPENDIX B

Trial pit records



Depth below existing
site ground ievei

Key

0.60 Depth below adjacen!
—+0.3 gjte and surrounding
ground levels

—0.0

Brickwork
Possible former
building foundatlons
(Ground levels below site surface [evel)
005 ——— 0 0"5 a —1.9 (0.0}
200 Cobbled
—2.02 {0,12)
] A 82 brckwork 15 095 (0.195)
— | —2.17 (0.27)
0.3 0.58 .
R e e

Possible existing
adjacent building
foundations

-—/ —3.27 (1.37)
—3.345 (1.445)

— |—3.42 {1.52)

Loose and medium dense brown and dark grey
very clayey gravelly SAND wiith many cobbles.
Grave! and cobbles consist of brick, concrete and
clinker. .

(MADE GROUND)

Stiff red brown and grey sandy CLAY.
(GLACIAL TILL)

Notes

—3.6 (1.7}

1.) Water standing at 0.75m below existing
basement ground level,

2.} All measurements shown in metres

3.) Trial pit excavated using hand fools

4.} Pocket penetrometer testing undertaken:
0.4m - 2.0/2.75/2.5
1.0m - 3.0/3.0/3.25

5.) Disturbed samples 1aken at 0.1m and 0.3m

S

0ILTECHNICS

sassgesspdsandersissunsascididiaddancsdasane

GEOTECHKICAL ENGIHEENS, ENYIRONMENTAL COMSULTANTS

Ceiiar Barn, White Lodge, Walgrave, Northampton, NN6 9PY.

Tel: (01604) 781877 Fax: (01604) 787007 E-mnll; mati@soiltechnics. net

Project

35 Ba
Title

Proposed development

ck Picadilly, Manchester

Cross section through Trial Pit TP

scale date drawn by checked by
NTS 11.91.05 LJM

projart ref drg No. revisian
STB0620D TPOA

ﬂ'ﬁ{h T o M &'n\Lrh % T - N M
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Key

Brickwork

Depth below existing .
slte-ground levels ';Si?dsilgé;e t?i.lnnlfﬁons

00—

A
| — 015, [

8 = =B~ == ] Cobbled

. A brickwoark

0o — — — — — - A

B

1.26—

Loose grey brown clayey very _gra'veuyiSAND
with many cobbles of brick and concrele.
Gravel consists of brick, concrete and ceramic.
(MADE GROUND)

Dense grey CONCRETE.

(MADE GROUND)

Stiff becorning very stiff brown and grey CLAY.,

(GLAGIAL TILL)

Noles

1.) No groundwater encountered in irial pit
2.} All measurements shown in metres
3.) Trial pii excavated using hand tools
4.) Pocket penetrometer tesiing underiaken:
0.6m - 2.0/2.5/2.5
1.0m - 3.5/3.25/3.25
5.) Disturbed samples taken'at 0.1m and 0.9m

Depths aboverielow
exlsting adjolning site
greund levsls

—0.0

(Ground levéls below
site gurface level)

—2.36 (0.0)

—2.68 (0.33)
—2.75{0.4)

—2.95 (0.8)

L3.6 (1.26)

(4}

5

Projoct

Proposed devetopment
35 Back Picadilly, Manchester

Title

Cross section through Trial Pit TPO2

SOILTECHNICS

ll".l.l'!llll.ll‘ll.ll.lllll.llllll'.ll_l.

GEOTECHRICAL EHGINEERS, FNVIRONNENTAL CONSULTANTS

. .Ctd-@l"ﬂl-ﬂ!, iFhite Lodge, WWalgrave, Northampton. NNE PPT.
Tej: (01604) 781877 Fax: (01604) 731007 Eematl: mail@zotltechnics.net

scale date drawn by chetked b;_—
NTS 14.41.05 LJM
peoject rél ) deg Ne. revision
STB0620D TPO2




DESCRIPTION

LEGEND| DEPTH [ SAMPLE
(m) BEPTHTYPE

INSITU SHEAR STRENGTH
TEST DATA

DEPTH| TYPE

RESULT

gravelly SAND with many cobbles.
(MADE GROUND)

Loose and medium dense brown and dark grey very clayey B0 0.0

0.3

R,

0.40

REFER TO KEY AT BEGINNING OF THIS APPENDIX FOR EXPLANATION OF SYMBOLS

TRIAL PIT RECORD PAGE 1 OF 1

OILTECHNICS

GEOTECHNICAL EHGINEERS, EXYIRONMENTAL COMSULTANTS

Cedar Barn, White Ladge, Walgrave, Northamplon, NNG 8PY.
Tol: (01604) 781877 Fax: (07803} 781007 E-mail: mait@solitechnics.net

Proposed development

GROUND LEVEL METHOD OF EXCAVATION
(] Hand tools
) LOCATION PLAN ON DRAWING No DATE OF EXCAVATION
N 57B80620D-02 11.11.05
FPROJECT

35 Back Piccadilly, Manchester

PROJECTREF.
STB0620D

TRUAL PIT No
TFP03




APPENDIX C

Photographic record of trial pit excavations



Trial pit TRPO1

fort e

-l

° Project
% ’ Proposed Residentia! Development

35 Back Piccadilly, Manchester

()
| Title
Photographic Record of hand dug trial pits TP01
and TPOZ.

LA A R RN R E NN R ENERN RN AN IR YRR NENERN)

GECTECHNICAL EHGIMEERS, ENYIRONMEHTAL CONSULTANTS seale dato drawn by chacked by
Cedar Bern, WWhite Lodge, Walgreve, Northampion FN6 ¥PT NA 05.12.05 D
Tel: (Q1604) 781877 Fa  ¢uleDd) 7RI00T E-mall mall  oilrechnics ner
project rof appendix revivion
STBDO620D c

app.C phielos



APPENDIX D

Borehole records (cable and tool percussion drilling)




CASING DEFTH|m] | WATER|m)  |87FRATA DESCRFTION \EGEND  [DRFTH m} [T RESLRTS BAMPLING
TYPE AND DEPFTH [ RESWLY FAOM{m} |TO(m)  ({TYPE
Firm dark brown slightly sandy 2 ,mD.D 00 |07 B
gravelly CLAY with occasional :
cobbles of brick. Gravel
consisis of brick, flint and QRN
quartz. e tti(). 7
.0 {MADE GROUND) 3% SPT (4)16 10 M5 |B
Firm dark brown sandy slighily 1.1 145m
gravelly CLAY. Gravel consistgfiédssadsy 45 1.45 J
of brick.
(MADE GROUND) 7
2.0 Firm dark brown sandy CLAY. SPT (413
(GLACIAL TILL) 2.0-2 45m
2.45 J
a0 [34 |uico
4.0 SPT (%14
4 0-4.45m
4.45 J
45 [50 |B
5.0 SPT 415
8.0-5.45m
5.45 J
PRILLING GROUNDWATER
TYPE [FROM [TO  |DEFTHSTRUCK [BEHAVIOUR [DEPTH SEALED DATE |DEPTH OF
(DIAMETER) CASING
o0m  [eiom (i3 e S o,
‘Em Ral_nquw.z,m'mammu 184m

REFER TO KEY AT BEGINNING OF THIS APPENDIX FOR EXPLANATION OF SYMBOLS

BOREHOLE RECORD SHEET 1 OF 4

CABRFIALABLIARIPAPP N AT T BRI RAB SRV AT RSN SN

GEOTECHHICAL ENGINEERS, ENVIROMMENTAL CONSULTANTS

Cadar Bora, Whita Lodge, Walgrave, Northampton NN& 8PY
Tel (01804) 784877 Fax. {01604 78100 E-m i meid@s Mechpiczn !

GROUND LEVEL CO-ORDINATES
()
( ) ) LOGATION PLAN GN DRAWING No DATE OF EXCAVATION
STB0620D-02 24.,10.05

501 TEC 15 =

35 Back Piccadilly, Manchester
Proposed development

PR REF,

STB0620D

BOREHOLE No
BHO1




[CASING DEPTH ] [WATER fm]  [¢1RATA DESCRIFTION (EGENG  [OEFTH{m) [TEST RESULTS SAMPLING
TYPEAND OEFTH | RESLLT rAznim)  [TOm) TYPE
Firm becoming stiff dark brown £
sandy CLAY.
(GLACIAL TILL)
76 SPT ma |76 g1 B
7.6-8.05m
8.1 8.4 B
2.0 SPT (4) 24 90 |95 |B
Medium dense dark brown 8.0-9.45m
mottled light brown gravelly
SAND with. occasional cobbles 2 0.6
of flint.. Gravel consists of flint
and quiariz,
(GLACIAL TILL)
10.4 Medium dense light brown very SPT (6) 17 104 |[10.9 |B
gravelly SAND with occasional 10.4-10.85m
cobbles of flint. Gravel
consists of flint and guartz. 11.0 J
(GLACIAL TILL)
Very dense dark brown
[mottled light brown GRAV
AND COBBLES of flint and
12.0 ‘ quartz. SPT 12.0m (8O for
(GLACIAL TILL) 150mm
Very dense dark browri \ penetration
125 clayey sandy GRAVEL with = 12.5 |spT {(17) 64 125 113.0 B
accasional cobbles of flintand | © 12.5-12.95m
. )
quartz, Gravel consists of flint | o
and quartz. o
{GLACIAL TILL) @
PRILLING JGROUNDWATER
TYPE  |FROM [T  |DEPTHSTRUCK |BEHAVIOUR DEFTH SEALED DATE |DEFTH OF
(DIAMETER) {cAsING
0.0m 21.0m 31’3 %ﬁf&‘i’.‘ 10-minutes }ﬂn
éﬂ Riking (o 17.2m in 10 minutes Tedm
REFER TO KEY AT BEGINNING OF THIS APPENDIX FOR EXPLANATION OF SYMBOLS
BOREHOLE RECORD SHEET 2 OF 4
P o GROUND LEVEL CO-ORDINATES
( % LOCATION PLAN ON DRAWING No DATE OF EXCAVATION
O STB0620D-02 24,10,05
SOILTECHNICS [
' 35 Back Piccadilly, Manchester
P teecasastenncinnrarinaivsavansraranasaos Proposed development
GEOTECHNICAL ENGINEERS, ENVIRONMENTAL CONSULTANTS
Cedar Barn; White Lodge, Walgrave, Northamplon, NNG GPY.
Tal: (01804) 781877 Fax; (01604} 781007 E-mail: malf@somschnfu net PROJECT REF. BOREHOLE o,
STB0620D BHO1
Bea




[CASING DEFTH|m)  |WATER (m] | STRATA DESCRIPTION [EGEND  |DEPTH W) | TESTRESULTS BAMFLING
TYPE ANDDESTH | RESULT FROM (m) | TO([m) TYPE
S D136
(=]
— SPT deyss  |140 {145 |B
= 14,0-14.45m
o
14.6
Very dense dark brown moitied |0 <
flight brown GRAVEL and o
COBBLES of flint and quartz. | __ =
{GLACIAL TILL) 15.4 154 [15.9 |B
Very dense dark brown moltled E —
brown slighlly sandy GRAVEL | o
with occasional cobbles of flint. | o
Gravel consists of flint and =
o
quartz. o
(GLACIAL TILL) ~
e
o 17.0 (1756 B
0
={17.6
Very stiff dark brown slightly
sandy CLAY with occasional SPT® 50 for 75mm
cobbles of flint. 18.0m penetration
(GLACIAL TILL) _
180 95 B
SPT® (13) 48 20.3 (208 |B
20,3-20.75m
DRILLING GROUNDWATER
TYPE FROM [TO  |DEPTHSTRUCK [BEHAVIOUR |DEFTH SEALED DATE |DEFTH OF
(DIAMETER) CASING:
0.0[!! 21.0m g_‘g::: :gnmﬂg ;-lﬂ?ﬂiin:m@kmln :i?m
18.0m Rising i 17.2m In 40 minutas TWAm
b Eusion t0 450 o {0 mimAes A

REFER TO KEY AT BEGINNING OF THIS APPENDIX FOR EXPLANATION OF SYMBOLS
BOREHOLE RECORD SHEET 3 OF 4

GROUND LEVEL CO-ORDINATES

()
( ) ) LOGATION PLAN ON DRAWING No DATE OF EXCAVATION
STB0620D-02 24-25,10.05

o
. / PROJECT
. . g 35 Back Piceadllly, Manchester
FProposed development

SETALIN NI SNSRI s S0 AR SR NFO BB ASNBTIRSRPENEY

GEOTECHNICAL ENGINEERS, ENVIRONMENTAL COMSULTANITS

Cedar Barh, White Lodge, Walgrave, Northampton. NNE 2PY.

Tal: {01€04) TE1R77 Fux: (01604} 781007 E-maii: mall@softachnics.net | PROJECT REF. BOREHCLE No

STBOE20D BH01

8HOt2




CASNGDEFTH{m] W TER{w) ETRATA FTION LEGEND EFTH{m) TESTRESULTS SAMPLING
TYFEANDDEPTH RESULT FROM{m] TO[m) TYFE

Red SANDSTONE. o SPT® (zoygofor 213
(PERMIAN AND TRIASSIC 0% a0 21.3m 150mm
SANDSTONE) °L.° penetration

1.7
BOREHOLE TERMINATED AT
21.7m
Notes

1) Chise ling from
12.0-12.5m and 14.5-
15.0m for atotal of 2

hours
RILLING GROUNDWATER
PE FROM ©  DEPTHSTRUCK  BEHAVIOUR DEPTH S DATE DEFTHOF
(DIAMETERY] CASING
06m  1.0m 327 Bt 2.8 h 10 s 1agm

180m Rising % 17.2m bn 10 minutes 164m

REFER TO KEY AT BEGINNING OF THIS APPENDIX FOR LANATION OF SYMBOLS
BOREHOLE RECORD SHEET 4 OF 4

GROUND LEVEL CO-ORDINATES

J) LOCATION PLAN ON DRAWRNG No DATE OF EXCAVATION

© STB0620D-02 24-25.10.05
PROJ CT

35 Back Piccadilly, Manchester
[ E N R RN EN] a " & I FERER] L ] " -e PrDPUSEd deve opme“t
GEOTECHNICAL ENGINEERS, ENVIRD  TAL CONSULTANTS
LE Mo

Cedar 8arp, White Lodge, Walgrave, N rihemp on NN8 8PY.
! (01604} 787877 Fax (01504) 781007 E-m  m Ii@solilechnis .n ¢ PROJECT REF.
STB0G620D BHO1



mm_rﬁﬁ'ﬁam (M) [STRATA DESCRETION LEGERG  [DEFTH{m) | TEST RESULTE SAMFLING .
TYPEAND DEFTH {RESULT FROM(m) |TO{m)  |TyPe
Firm dark brown slightly sandy 00 0.0 |07
gravel y CLAY with occasional
cobbles of brick. Graval
consists of brick, flint and
guartz.
1.0 (MADE GROUND) 5 {4) 14
Firm becoming stiff dark brown : 1 1.45m
slightly sandy CLAY. . ' 145
{GLACIAL TILL) 15 2.0
2.0 sp (4) 14 2.0 |25
2. 245m
3.0 SPT {(3)12 3.0 |35
3 0-3.45m
3.45
4.5 SPT (3) 14 4.5
4.5-4.95m
55 s (5) 16 55
5.5 .9 m
PRILLING GROUNOWATER
TYPE FROM ITO  |DEPTHSTRUCK [BEHAVIOUR [DEPTH SEALED DATE  |DEPTH OF
{DIAMETER) CASING
0.0m 20.5m |11.0m Rising to 10.4m In 10 min tes 13.5m
16 0m Rising o 15.0m In 10 minutes

REFER TO KEY AT BEGINNING OF THIS APPENDIX FOR EXPLANATION OF SYMBOLS

BOREHOLE RECORD SHEET 1 OF 4

Cedar Barn, White Lo

S ILTEC | §

GEOTECHNICAL ENGINEERS, ENYIRONMENTAL CORSULTANTS

Tel (01604) 781877 Fax (01 04 781 07Em  maf itechaics.nat

)

GROUN - LEVEL CO-ORDINATES
LOCATIONFLANOND WN No DATE OF EXCAVATION

STB620D-02 25-26.10.05
PROJ T

35 Back Piceadiily, Manchester

Proposed development

o, Walgr ve Northempton NN GRY

PROJECT REF.
§TB620D

BOREHOLE No
BHD2

BHo2
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SOILTECHNICS

Tacar Barn, White Lodge, Walgrave, Norlhampton. NNE §PY.
Tel; (01504) 781877 Fox: {01804) 781007 E-mall: maﬂ‘@.gomechnina.néi

CASING DEFTHm)  [WATER(m] | STRATA DESCRIPTION TEGEND . JDEFTH{m) | TEST RESILTS BAMPLING
TYPE AND UEFTH |RESULT FROM{m) [To(m}  |TYPE
Firm becoming stiff dark brown
7.0 |slightly sandy CLAY. SPT {5) 28 70 |75 |B
(GLAGIAL TILL} 7.0-7.45m
' 7.45 J
8.5 SPT (4) 25
8.6-8.95m
8.95 J
9.6
SHiff brown slightly sandy
09 slightly gravelly CLAY with SPT® (8)33 8,9 1104 |B
occasional cobbles. 8.9-10.35m
Occaslonal of flint and quartz.
{GLACIAL TILL)
11.0
Medium dense brown very =
) sandy GRAVEL with =~
11.5 occasional flint cobbles. = SPT (6) 26 11,5 H2.0 |B
Gravel conslsts of flint and - 11.5-11.85m
quarz.
(GLACIAL TILL) °
[ -
[
13.0 o SPT {6) 30 13.0 13.5 B
- 13.0-13.45m
DRILLING GROUNDWATER
TYPE FROM |10 |DEPTHSTRUCK  |BEHAVIOUR DEPTH SEALED DATE |DEPTHOF
(DIAMETER) | _|CASING
0.0m  [20.5m [11.0m Rising to 10.4m in 10 minules 13.5m
18.0m Rising to-15.0m In 10 minules
REFER TO KEY AT BEGINNING OF THIS APPENDIX FOR EXPLANATION OF SYMBOLS
BOREHOLE RECORD SHEET 2 OF 4. )
GROUND LEVEL CO-ORDINATES
-}
( ) ) LOCATION PLAN ON DRAWING No | naTE OF ExcAVATION
STB620D-02 26.10.05
PROJECT

35 Back Plccadilly, Manchester
Proposed development

PROJECT REF.

STBRE620D

'BOREHDLE Na
BHO2

Bz



[CaSMG OEFTH(my | STRATA DESGRIPTION LEGEND  JOEFTH(m) | TEST RESULTS SAUPLING
TYPE ANDTEPTH |RESULT FROM (m} |TO(m} TYPE
13.5 Stiff dark brown slightly sandy SPT® {10) 34 13.5 [14.0 |B
CLAY with occasional cobbles 13.5-13.95m
of flint.
(GLAGCIAL TJLL)
14.6 SPT@ (51)50for {146 [15.1 B
Very dense light brown mattled | < 14.6m 150mm
yellow brown very sandy e o penetration
GRAVEL with some cobbies of
flint. ©
(GLACIAL TILL)
— ]
16.0 SPT® (18} B9 6.0 165 |B
= 6.0-16.45m
L
0
o oo
L D)
D a]
17.4 — SPT® (12) 58 174 179 |B
Very stiff dark brown sandy fen 17.4-17.85m
CLAY with occasional —
cobbles of flint. Co
GLACIAL TILL -
18.3 Dense brown and pink-brow SPT® (10) 54 183 |18.8 |B
SAND and GRAVEL with 18 3-18.75m
cobbles of flint and quartz.
(GLACIAL TILL)
19.2 SPTO Ll 19.2 |[19.7
Weak red brown poorly 18.2-19.65m
cemeried highly friable
SANDSTONE. 19.7 J
20.2 (PERMIANAND TRIASSIC  fo o o SPTO (50)
SANDSTONE) b Yo e 20.2-20.65m
PRILLING GROUNDWATER
TYPE TO'  {DEPTH STRUCK  |BEHAVIOUR DEPTH SEALED DATE [DEPTH OF
(DIAMETER) CASING

20.5m {11.0m Rising to

18.0m IRiaing 1o

10.4m in 10 minutes 13.5m
15.0m In 10 minutes

REFER TO KEY AT BEGINNING OF THIS APPENDIX FOR EXPLANATION OF SYMBOLS

BOREHOLE RECORD SHEET 3 OF 4

GEOTECHNICAL ENGIHEERS EHVIROHHEHTA!. COHSI!IJAHTS

Cedar Bard, White Lodge, Walgrave, Northdinplorn, NNS 0PY.
Ter (01604) 781877 Fax: [01804) TE1007 E-mmall: mei@uoittechnics.net

GROUND LEVEL CO-ORDINATES
(<}
( . ) ) LOCATION PLAN ON DRAWING No DATE OF EXCAVATION
STBE620D-02 26.10,05

35 Back Piccadilly, Manchester

S 0 l L c ‘ | | | S
‘ Proposed development

PROJECT REF,
STBE20D

BOREHOLE No
BH{2

BHOZ 2

Fa o F_ 9

e
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STRATA DESCRIPTIOHN LEGEMD DEFTH(m) TEST RESULTE SAMPLING
TreEANDDEFTH RESWT FROM{m) TO(m}

Woeak red brown poorly o ©

cemented highly friable ° ® 205 205

SANDSTONE

(PERMIAN AND TRIASSIC

SANDSTONE)

BOREHOLE TERM NATED AT

20.5m

MNoles
1.)Chisel ng from
99m 41-143m
14,7-15.0m 16.5-
16.9m and 20 2-20 5m
for a lotal time of 3
hours 15 minutes
2.) Water added to
assist d ill ng at 14.
18 3m

GROUNDWATER
DEFTH STRUCK  BEHAVIO R DEFTH SEALE - DATE

11.9m Rising fo  0.4m In 10 minutes 13 5m
18.0m Rising to 45.0m n 10 mintites

REFER TO KEY AT BEGINNING OF THIS APPENDIX FOR EXPLANATION OF SYMBOLS
BOREHOLE RECORD SHEET 4 OF 4

ROLND LEVEL CO-ORD NATES
( €
) ) LOGATION PLAN DN DRAWING No DATE OF EXCAVATION
sTB62 D-02 268-1005

[}
PROJECT
35 Back Piccadi y, Manchester
' ; Proposed deve opment

GEOTECHRICAL ENGINEERS, BYVIRONMERTAL COHSULTANTS
= , (e Lodge, ve, Nar
Tol {a::;:)B;;?a#g:xf?ag:ag?:%u? Ej::'«ahrin:rf;n:@::h‘fe::nf s 1 P ECTREF BOREHOLE Mo
STB620D BHO2

TYFE

DEPTH OF
CASING



APPENDIX E

Copies of laboratory test result certificates ~ classification testing
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APPENDIX F
Copies of laboratory results certificates - concentrations of chemical contaminants



eron Drive,

Alcontrol Technichem Langley,
Slough SL3 BXP
tel; 01753 212500
fax: 01753 2 2501
email: langley@alcontrol.co.uk

Page 1 of 18

Brian Thomson
So’ltechn cs
Cedar Barn
White Lodge
Walgrave
Northampto
NNG 9P

24 November 2005
TEST REPORT

Qur Report Number 05-08849

Your Order Reference. 5386

10 soil samples subm'tted for ana ysis on 31/10/2005
Project Name: 35 Back Picad |y Manchester

Project Code: STB0620D

Laboratory analysis started on 31/10/2005
All laboratory analysis completed by 24 November 2005

.
Rexona Rahman Leigh Barker
Analyti al Reporting Ma ager Project Co-ordinator
ALCON ROL TECHNICHEM ALCONTROL TECHNICHEM

Te tmethods a  documented In house proced res o w er  spprapriate standard methods Non accredited tests (If applicable) are
denlifled on each page Procedyres for sampling a e outs de the scope of | e laboreiory UKAS accreditation. Dplniens and interpretations
expressed hereln are outside the scope of au UKAS acered ta on All samples connected wit th report Includng any'p hod' will be
stored and disposed of according {0 company ollsy A copy of this poicy Is availableonre es

Alcontro Technichem i a trading division of ALcontrol UK Limited.
Rag stered Office Templeborough House, Mil Clesa Rotherham 550 182. Roginered in England.and Wales No 4057291
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Al control Technichem

Table Of Resulis
o N 05004 P e 55 Bk s
Matrix : Soil
Pro ct Code' STB0620D
[sample Reference TPO4 TPO2 TPO2 TPO3 BHO1 BHOA
Sample Depth (m) 01 0.1 0.8 03 0.7 4.0 2
llDate Sampled 24/40/05 | 24/10/05 | 24/10/05 | 24M0/05 24/10/05 | 2411 o@‘ 5
|Date Scheduled 31/40/05 | 31/10/05 | 3110/05 | 3110/05 31110105 | 31110005 |
05151 | 105152 | 105153 | 105154 | 105155 105156 |lbrans
. Yyt ﬂj{ e R A s s
[ Moisture Content Ory Welgh) 28.8 28.3 17.7 269 20.3 22.1
Mols ure Con et (Wet Weight) 22 4 220 15.1 21.2 2286 18.1 %
Arseni 186 a1 6.5 38 14 6.5 || 069™ | mofkg |
Berylhum 1.8 24 18 23 21 1.4 069" | mgkg |
Cadmium , 1.9 2.4 1.6 27 5.2 2.5 o6e™ | makg
Chromum 30 46 34 27 43 28 || 069™ | mighkg |
Lead 550 80 25 1000 450 33 o6e™ | mok
Mercu 0.6 1.3 <03 1.9 0.6 <0.3 || 068™ | mgkg
Nicke! 32 3 34 3 59 32 oea™ | malk
Selenium 2 25 3.3 5 47 2.8 pea™ | mgkg
W/S Sulphate as S04 G 16 01 6 0.58 047 || o7a™ | oh
Vanadium a8 38 33 40 57 29 o68™ | matkg
Free Cyanide <5 <5 <5 <5 <5 <5 oe1’ | mglkg |
lCumpiex Gyanide <5 <5 <5 <5 <5 <5 oai* | mok
|Tota| Cyan de <5 <5 <5 <5 <5 <5 os1™ | malkg
Organic Matter 2% 27 0.84 48 2.3 16 Joe | %
pH B0 80 8.2 8.3 8.4 83 I 008™ [pH unis]
E ementa Sulphur <100. < 00 <100 < 00 <100 <ipo_ || 032" | mgkg
lpca Cangene 28 <0,03 ] <0.03 - paes? | m
PCB Congener 52 <0.02 <0.02 - 039S" | mg/kg |
chB Congene 101 <0,03 <003 - 0395™ | mak
|F’CB Caongener 118 < 0.035 . < (0,035 - 03958™ | mglkg |
PCB Cangener 138 <0,05 <0.05 0398™ | mgrkg |
|F'OB Congener 153 < 0.035 < 0,035 - - 0395™ | mg/kg |
PCB Conge_er 180 < 0.055 <D 055 - - 0395™ | malkg |
lca's (Sum o ICES Congeners) ND - ND - . Jloos’ | mokall

* Determina on is Accredited to SO 17025

" Determinalion is Acered ted o MCERTS Page 3 of 18



ALcontrol Technichem

Table Of Results

i~ et
Matrix : Soil
Project Code: STB0620D
Sample Raference TPO1 TPoz | TPOZ TPO3 BHO1 | BHO1
Sample Depth (m) 0.4 0.1 0.9 0.3 0.7 4.0
Date Sampled 5a/40/05 | 24/10/08 | 24110005 | 24/10/05 041005 | 24110105 |55
pate Scheduled 31/10/05 | 31/0i05 | 31rioi0s | 3110/05 | 31/10/05 21140105
Laboratory Reference No 105151 105152 105153 105154 105155 105156 (|45

' S T ol SN B | | B
Periiachloroelhane <0.1 - <0.1 B . - -
lH_exachlnroethana 0.1 - <04 - - - :
1,3,5-trichiorobenzene =0.1 - <0.1 - - - '
1,2,4-iichlorobenzene <0.1 - <01 e -
1,2,3richlorobenzene <0.1 - <0.1 - - -
Hexachlorobuladiene <0.1 - <0.1 - - -
1,2,4,5-telrachlofobenzene <0.1 . <0.1 . . - :
Bichlobehil <0.1 - <1 - : -
I;enta_chlo'robe'nzene <0.1 - <0.1 - - -
Tecnazene ' <01 - . <0.1 - 5 &
[Trifluralin <04 - <0.1 - - -
alpha-HCH <0.1 - <01 - - - ]
“;xachlorobe_nzén'e <0.1 - | <DA - - -
“;sta-HCH | <0.1 - <0.1 - - - [
}g:lma-HCH {lindane) <0.1 - <0.1 s - =
Quintozene <0.1 - <0.1 . - - -
|Eropyzam‘de <0.1 - <0.1 = - - 076 | mglkg
“d:lta-HCH . <0.1 - <0.1 - - - 076~ | mafkg |
Ichiorothaloril <0.1 - <0.1 - - - 076" | mofkg
Triallale <03 - <0.1 . s - |l ot | mang|
fiHeptachlor <0.1 - <0.1 - - - 076° | mafkg |
Aldrin <0.1 - <0.1 - - .| ore | morks]
Triadimefon <0.1 - <0.1 - - - 076 { mg/ko |
lsbdrin <0.1 - <0.1 - - - 076" _| mgkg |
IiPendimethalin <0,1 - <0.1 - - - p7e® | moko |
lEis-Heptachlnr Epoxide 0,1 - <0.1 - - e 076 | mg/kg |
@ma-cmnrdane {trans) <0.1 - <0.1 - - - 076" | mglkg |
o,p-DDE <0.1 - <0.1 - - - 076" | mgfkg |

1 petermination is Accredfied 1o 1SC 17025,
¥ Determination Is Accredited to MCERTS. Page 4 of 18

A AP afa A



Al control Technichem

Table Of Results
. j : 35 Back Picadilly, Manchester

‘I:Iloalzrli\).:u:n;i?:. 105-08349 Froject NAME: 7 B PCIie'r'\ltl):"Soll]:ech:itcs

Project Code: STB0620D

Sample Reference 4|F_Tpo1 TPOZ | TPO2 TPO3 BHO1 BHO1

Sample Depth (m}) 0.1 04 0.8 0.3 0.7 4.0

Date Sampled 24110/05 | 24/110/05 | 24M0/0S 24110105 | 24M0I05 24110008

(|Date Scheduled 341005 | 3110105 | 31H pfos | 31/M10/05. aqMa/05 | 31710005

“L;:'lorator'v Reference No 105151 405152 105153 1‘05154 105155 105156

e R et e 0 A | e by e

|latpha-Endosulphan <0.1 .| <04 - - -

alpha-Chlordane (cig) <0.1 - - <0.74 - - =

p-DDE <01 - <0.9 - - =

Dieldrin ' <0.1 . <0.1 . - e

\g;ﬂDE 0.1 - <0.1 - - =

Endrin <0.1 - - <0.1 - - =

@a—Endasulphan <{.1 - <0.1 & s S

“Iprodiona <04 - <01 - - -

r.p-TDE <0.1 - <0.1 - - - a76® | mofkg

0,p-DDT <0.1 2 <0.1 - - - 078" | mgh

“Propicohazolel <0.1 - <0.1 - - - 076 | mg/kg |

“;'It:losulphan sulphate <0.1 - <0.1 - - - p76" | mg/kg |

FJ—DDT <0.1 - <0.1 - - - 076" | makg

Propiconazole il <0.1 - <0.1 - - - 076 | mg/kg |

o.p-Methoxychior <0.1 . <0.1 : . : 076* | mohkg [

Fluroxypyr <0.1 - <0.1 e » - L'!'IB1 m:_!k_fj

p,p-Methoxychlor <0.1 - <01 - - - 078" | mglko )

lPermethrin 1 . <pA . w01 | - : . 076 | mghkg

lpermethin i ' <0.1 - <0.1 : ; : 076" | mglk
Il
|

I Defermination Is Accradited Lo 1SO 17025.
¥ Determinaticn i Accrediied to MCERTS. Page 50f 18




Job Number : 06-08849
Matrix : Soil
Project Code: STB0626D

AlLcontrol Technichem

Table Of Results
Project Name: 35 Back P

icadilly, Manchester
Client : Soiltechnics

" petermination is Accradited to MCERTS.

Sample Reference BHOY
Sample Depth {m) 10.4
Date Sampled 2410105
l|Date Scheduled 31/10/05
l'.a!mraton;' Refarence No g%%@
L S §E‘E 'r.‘.;qé
Molsture Content (Dry Weight) 17.7 !
“Mclsture Content {(Wet Weight) 15.0 %
Arsenic 29 oss™ | maka |
Beryllium 0.8 06a™ | malk
Icadmlum 0.9 069™ | mg/kg |
|E1romium 23 068™ | mglkg |
llLead 9.7 oee™ | mglkg
“@mury <(.3 069™ | mglkg |
Nickel 12. pse™ mgl_c. o]
Selenium 16 oge™ | mglkg |
\W/S Sulphate as S04 0.11 o74™ n
Variadium 10 068™ | mafkg |
Free Cyanide <5 081" | mo/kd
Complex Cyanide <5 061! | mglka |
Total Cyariitle <5 o&1™ rngfkg.
Organic Matter n2g* %
00g™ |pH Units
|Elemental Sulphur g32™ | rmghg
IIPCB Congener 28 - 03g5* | mghkg |
PCR Congener 52 - 039S* | mglkg
PCB. Congener 101 - 039s™ | mg/kg |
PCB Congener 118 - 03es™ | moikg
PCB Congener 138 - 0p3gs™ | mgkg
IFCB Congener 153 - 038s™ | ma/kg |
! iF’GB Congener 180 - 0395™ | mg/kg |
PCE's (Sum of ICES Congeners) - pigs® mgfkg |
* Detesminatian is Accredited to 15Q 17025
Pade 6 of 19



ALcontrol Technichem

Table Of Results

Project Name: 35 Back Picadilly, Manchester

Job Number : 05-08849 Client : Soiltechnics
Matrix ; Soil

Project Code: STB0820D

Sample Reference BHO1
{ISample Depth {m) 10.4
“Date Sampled 24110105
||Date Scheduled 31110105
|Laboratnry Reference No 105157
R e ] A DAL
Pentachloroathane =
mexachioroethane =

1,3,54rchlorobenzene

1,2, 4-trichlorobenzene

1,2, 3richlorobenzene

\[Hexachlorobistadiene

1 ,2.4t5-tel.rachiombanzene
Dichiobenil

“Pentachlorobenzene ;

"Te'cnazene -
“Triﬂuralin .
liatpha-HoH - _ ng/kg |
Hexachlorobenzene - 076" | malkg
beta-HCH - 076" | maikg
amma-HCH (lindane) - 076" | mgkg |
F(;ntnzene - 076 | malkg |
“Pmpyzamlde . 076! { mgh
llsetiaHicH : o76' | mong |
IE:hlumthalnnil - 076" | mak |
Triallate - ,07;’ mgh
Heptachlor s 07§T _mgrkg |
Aldrin - 076" | m
Tradimefon = 076! _mglkg |
Isodrin - (.'ﬂBI mg/kg |
“Pendirnethalln - _076 mglkg |
llas.-Heplachlor Epoxide - 075’_ _mafkg |
gamma-Chlordane (irans) - 076" mg—lkiJ
o,p-DDE - 076" | mgkg
! Determination is Accradiled to 1SO 17025, Page 7 of 18

" getarmination Is Accredited to MCERTS.




ALcontrol Technichem

Table Of Restlis
Project Name: 35 Back Picadilly, Manchester
Job I}lumbe.r: 05-08849 Glient : Seiltechnlcs
Matrix : Soil
Project Code: STB0620D

HSarnple Reference BHO1

Sample Depth (m) 10.4
fiDate Sampled 24110/05
"Data Scheduled 31M10/05
Laboratory Reference No 105157
e s | P
Ipha-Endostiphan . -
alpha-Chlordane (cis) =
p,p-0DE -
Digldrin -
lo.p-TOE -
Endrin -
beta-Endosulphan -
“Iprodione -
lg.'p—TDE -
o,p-DDT o
“Prop!ccnaznla 1 -

lrEndosulphan sulphate =

‘P.P'DDT -
Propiconazole i -

“a,p—Metho_chhlor -

"Fluroxypyr -

Jp-Methoxychior -
Femmethrin | -

E’errnethrin 1 -

1 Delermination Is Accredited to 1SO 17025,
¥ Determinalion Is Accredited 1o MCERTS. Page 8 of 19

-



Joh Number : 05-08849
Matrix : Soil
Project Code: STB0620D

Alcontrol Technichem
Table Of Resulis

Project Name: 35 Back Picadilly, Manchester

Client * Solltechnics

[sample Reference - P01 TPO2 TPD2 TPD3 BHO1 Bﬁ_ﬁ

Sample Depth {m}) 0.1 0.4 0.9 0.3 0.7 40  [is
llpate Sampled 24110105 | 24/10/05 | 24H0/05 24110/05 | 24110105 | 24i0/05 /i
“@;Schedutaﬂ 3111005 | 311008 | 31mpjos | 31M0/05 | 31/40/05 | 31100 i

Laboratory Referefice No 405151 | 105152 105153 | 105154 105155 | 105156 |

R e s he g ue ] el aﬁm%ﬁ%ﬁ i
:fﬁiﬁ*é‘ﬁure,:@%’a-:ﬁﬁ% e e e s
Naphthalene <0.1 0.15 <0.1 0.1 <0.1 <0.1

Eenaphlhylene <0.1 <04 <0.1 <01 <0.1 <0.1

Acenaphthene <0.1 0.10 <0.4 <0.1 <01 <0.4

Fluoreng <0.1 0.14 <0.1 <0.1 <0.1 <0,1

lohenanthrene 0.41 1.7 <01 1.4 <01 . 0.27

nihracene 0.40 0.41 <A poe | <04 047 | 0228™| mgika
iFiuoranthene p.42_ 1.8 <0.1 14 <0.1 018 ||0228™| mg/ka |
“;yrene 0.44 1.8 <0.1 1.4 <0.1 0.16 ||o22s™| malkg t
IB,enZn(a)anihracerie 0.18 0.74 <0.1 0.66 <0.1 <01 [joz2s™ mgﬁg_’
Chrysene 0.23 oso | <01 | o8 | <04 | 015 [0225™| mohkgl
]Benzo(b)ﬂuoramhene 0.12 0.44 <0, 0.43 <0.14 <01 [10228%*| mglki
‘genzoa()ﬂuoramhene 0.15 0.62 <0.1 0.61 <0.1 <04 || 0228™| mgikg |
Berizo(a)pyrene 0.13 0.55 <0.1 0.55 =0.1 <0.1 0225™ | mohkg |
Indeno(1;2,3-cd)pyrene <0.1 0.24 <0.1 0.25 <0.1 <01 | 0228™] mghs
Oibenzo(aanthracene <0: <0.1 <0.1 <0.1 <0.1 <041 |l 0225" | morko [}
Benzo(g,h.)perylene <01 0.36 <0.1 04l | <0 <04 |jozes™ mgzﬁ
PAH (Sum of EPA 16) 218 10.08 ND | 802 ND 0pa || 0228" | mj

I

*“F T
i

|

—ﬁ-—_ =
I Determination Is Accredited to IS0 17025,
Page 90f 19

" Petermination 1s Accredited to MCERTS.




Job Number : 05-08849

Matrix : Soil

Project Code: STB0620D

Sample Reference
Salﬁ leDe th m
~ Date Sampled
Date Schedu_led

Lahorato Reference No

RS AR

ETEARSOTE )
Na' hthalene
Acena hth leng
Acenaphithene
Fluorene .
Phenanthreng
Anthracene
Fiudtanthene

P rene ‘

Benzo a anthracene
Ch sene

Benzo b fluoranthehe
Benzo flucianthené
Benzoa = ne

Indeno 1,2,3-cd p rene
Dibenzo a,h anthracene.
Benzo{ h, e lene
PAH {Sum of EPA 16

ALcontro} Technichem
Table Of Results
Project Name: 35 Back P

BHO1
10.4
241 0i05
31/10/05
105157

e
<04
<0.1
<0.1
<01
7 <0.1
<01
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<01
<0.1
<0.1
<0.1
ND

T petermination Is Accredited 1o 1ISQ 17025
¥ Betermination s Accreditad to MCERTS.

icadilly, Manchester
Client : Soiltechnics

. SLuUA}

Page 10 of 18

"o



Job Number : 05-08849
Matrix : Soil
Project Code: STB0620D

Al control Technichem
Table Of Results

Project Name: 35 Back Picadilly, Manchester
Client : Soiltechnics

]W TPo1 | TROZ
"Sample Depth (m) 0.1 0.9
“Date Sampled 241{0/05 | 2410/05
I Date Scheduled 3441005 | 3110/08
\aboratory Reference No 405151 | 1051583
FEas st [SRAUSRIE ot
b e | e e
Naphthalene 540 <150
2-Chloronaphthalens <150 < 150
Acenaphthylene 610 <150
IAcenaphthene 280 < 160
Fiuorene 710 <150
Phenanthrene 2500 <150
Anthracene 820 <150
Fluoranthene 2600 < 450
[Pyrene 2600 <150
llBenz(@yanthracene 2000 <150
“Chrysene 1700 <150
1Enzo(b)ﬂuoranthena 2800 < 150
“Benzo(k)ﬁuoranthene 1400 <150
Benzo(a)pyrene 2300 <150
{[Dibenzota h)anthracane 510 <150
“ﬁieno(T.Z.&chpytene 1400 <150
i[laenzn(g .h,nﬁerylene 1800 <150
liPhenol £150 | <150
‘Z—Chlorophenol < 150 <150
2-Mathylphanot < 200 <200
4-Methylpheriol < 200 <200
2-Nitrophenol < 300 <300

2 4-Dimethylphenal < 250 < 21_.50

ll2 4-Dichiorophenl <200 | <300
P-Dichlurdphennl < 200 <200
4-Chioro-3-methyl phenol <150 <150
\éﬁ-’l’richlnrophenoi <150 <150

5 4,6-Trichlorophenol <200 | <200
lls-rophenct <so0 | €300 |

1 Determination is Accredited 1o 150 17025.
¥ Dalermination is Accredited to MGERTS.

Page 11 of 19

=



Job Number ; 05-08849
WMatrix : Soil
Project Code: STB0620D

AlLconirol Technichem

Table Of Results

Project Name: 35 Back Picadilly, Manchester

Client : Soiltechnics

Sample Reference TPO1 TPO2
{Sampte Depth (m) 0.1 0.9
"Date Sampled 24/10/05 | 24110/05
"Date Scheduled 31M0/05 | 31M0/05
Laboratory Reference No || 105181 | 105153
e D (e ) | |
B TR T LGOS T s || B Wbehher | HAe” |
,3,4,6-Telrachlorophenc) < 250 < 250
"Peniachlorophenol <250 < 250 0535 | pakg
IlDIrne'thyl Phthalate <200 <200 0535™| pofka
“Diethy! Phthalate <200 <200 0535™ | pgika
“Di-n-bulyi phtha ate <150 <150 0538™ | uglky |
“Butyl benzyl phihalate <150 <150 0535™ | ugfkg |
Bis(2-chioroeihyhether <150 | <150 0635™ | pgikg |
IBis(2-chlaru[snproby[)elher < 200 < 200 0535™| ugikg |
4-Chloraphenyl pheny! ether <150 <150 0538™ | pakg
{[Brorio pheny! phenyl ether <200 <200 0535™ | poikg |
1.3-Dichlorobenzene <200 <200 0535™ ! pofk
1,2-Dichlorobenzene <150 <150 0538™ | ughkg |
1,4-Dichlorobenzene <200 <200 p53s™ | ug/kg
Nitrobenzene <160 <150 0535™ | uglkg |
1,2.4-Trichlorobenzene <200 <200 053s™ | pgfkg |
2 6-Dinitrotoluane <200 < 200 05358™ | iglkg |
2.4-Diniirotoluene <200 <200 0535™1 pa/kg |
lAzobenzene < 200 <200 0535™ pghkg |
"Hexachlurnbenzene <200 <200 0535™ | uglke |
"Hexachloroethane <150 <150 0535™ | pa/kg |
|n-Nitr0—n-prupyl-1-propanam‘ine <200 <200 0535™ kg
lIsopharone %200 <200 0538™ | pg/kg |
Bls{?-chloroethaxy)melhane < 150 <150 0535™} po/kg |
Hexachlorobutadiens < 150 <150 0535™ | pgfkg |
Anthraquinone 210 <150 [| o535™ | pgikg |
Aniliné <100 < 100 0538° ugl'ﬁl
* Delarmination is Accredited to 15O 17025,
Page 12 of 19

¥ Detarmination is Accredlied to MOERTS
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ALcontrol Technichem

Table Of Resulis
e: 35 Bé jcadilly, Manchester

m‘:r'i"x“g‘ﬁl'  05-08849 Project Name: 35 Back P:.':’Iie_rllltl}i Soiltechnics
Project Code: STB0G20D

Sample Reference TPD4 Pz | o

Sample Depth (m) 0.1 0.9

Drate Sampled 2411005 | 24/10/05

iDate Scheduled ‘ 31M0/05 | 31/10/05

| aboratory Reference No 105151 105153

R e e

‘chhiomdiﬂuoromemane <20 | <20

|CThIornmelhane <20 <20

Viny! Chioride <10 <10

|Bromomethane <20 <20

“a'llnruelhane_ <10 <10

Tricklorofiuoromethane <10 | <10

1 1-Dichloroethene | <20 <20

112-Trichl-122-Trifluoroethane <25 <25

Dichloromethane <25 < 25
1Carbon Disutfide <20 <20

Trans-1,2 Dichloroethene <10 <10 0718 | vo'kg
MTBE , <10 <10 K
‘&Dichiomemane . <10 <10

Cis-1,2 Dichioroethene <10 <10

“;mochlommethana <10 <10
“Chlnmfunn <10 <10

IlZ,-Z—D[chlompropéne I <20 <20

l1.4.4-Trichloroethane | <20 <20

\Eﬂlchloroethane , . A <20 <20

1 4-Dichloropropene <10 <10

“Benzena <20 <20

llcarbon Tetrachioride <20 <20 )
“Dibromomelhane <20 <20

1.2-Dichloropropane <10 <10
1Trlchlnroethene <20 < 20

“Bromodichlofometh'ane <20 =< 20

llcis-1,3 Dichloropropene | <20 <20

“TT‘Ens-'iﬂ Dichloropropene . <20 <20

lt1.4,2-Trichloroethane <20 <20

“Tuluene . <20 <20

1.3 -Dichloropropane <20 <20 .

I Determination is Accredited 1o 1SO 17025,

¥ Determination ls Accredited to MCERTS. Page 13 of 18



Job Number : 05-08849
Matrix : Soll
Project Code: STB0620D

Sample Reference
Sam leDe th m
Date Sampled
Date Scheduled

Laboratory Reference No

Apa ysis . EBTEER ﬂ‘.ﬁ?ﬁw &8
TEGo Ao MR

Dibromochioromethane

1,2-Dibromoethane
etrachloroethene

1,1,1,2-Tetrachloroethane

Chlorobenzene

Eth | Benzene

m, X lenes

Bromoform

S rene

o-X lene

1,1,2,2 Tetrachloroethane

1,2.3-Trichloro ro ang

lso o lbenzene

Bromobenzene

n- ro lbenzene

2-Chlorotoluene

4-Chiorotoluens

1,3 5 Timeth |benzens

teri—bul lbenzene

1,24 Trimeth Ibenzene

sec-bu [benzene

1 3 Dichlorobenzene

1,4 Dichlorobenzene

4so ro lioluene

1,2 Dichlorobenzene

n-bul Ibenzene

1 2,4-Trichlorobenzene

1,2-Dibromo-3-Chlara ro ane

Hexachlorobutadiene

1,2,3-Trichlorobenzene

ALcontrol Technichem
Table Of Resulis

TPO1
0.1
24/10/05
31/10/05
105151

<20
<20
<20
<10
<20
<20
<30
<10
<20
=20
<10
<20
<20
<10
<20
<20
<20
<20
<20
<20
<20
< 20
<20
< 20
<20
<20
<20
<20
<20
<20

1 petermynation Is Accredit d to 15O 17025
% petetrmi stion is A credited to MGERTS

<20
<10
<20
<20
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Client : Soiltechnics
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AlLcontrol Technichem

Table Of Results

Project Name: 35 Back Picadilly, Manchester

Job Number ; 05-08848 Client : Soiltechnics

Matrix : Leachate
Project Code: STB0620D

Tommie Reference || _7Pot | P03 | ]

Sample Depth {m) 0.1 0.3
l Dats Sampled 2410/05 | 24/10/05

Date Scheduled 3110/05 | 31110/05

Laboratl-:ry ﬁefarence No | 105151 05151 105154

ARIVBIE Lt ?fﬁﬁﬁl HasE |--»?~'ﬁ,%},'“"’ T

Arsenic 0.010 0.013

Barium 0.040 0.031

Eryllium < 0.005 < 0.005
{IBorcm 0.07 0.08

lgadmium <0001 | <0001

Chromitif <001 | <001 016" | mgh
“Copper <0.005 | <0005 018" | mgh
"Lead <0.01 <001 o16' | mgh
muﬂe'rcury, < 0.00005 | < 0.00005 o268’

Nicke! <0.005 | <0008 018"

Selenium < 0.01 < 0.01 016°
{Ivanadium < .02 <0.02 082"

Zinc <0.005 0.006 016

pH 7.9 7.9 084

Free Cyaride <003 | <0.03 o51* | mon |
Complex Cyanide < 0.03 <0.03 081 { mgl
ITutal Cyanide < 0.03 <0.03 051" | mon ||
Nitrate as N <1 <1 it | mgl
Sulphide <0.05 <0.08 0s5' | moh |
Sulphate 360 440 o11* Tgﬂ_‘
!

{

| 1
L -

1 Determination Is Accredited (o 150 17025.
¥ Deterrnination is Accredited to MCERTS.
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Job Number ; 05-038849
Matrix : Leachate

ALcontrol Technichem

Table Of Results

Praject Name: 35 Back Picadilly, Manchester
Clierit : Soiltechnics

Project Code: STB0620D
lisample Reference TPO1 TPO3
"Sample Bepth {m) 0.1 0.3
l Date Sampled 2410105 | 24110/058

Date Scheduled 3110105 | 3110/05
|lLaboratory Reference No 105151 | 105154

PR SOITE o e i | R RiL | Sratahi:

Naphthalene = 0,0001 | <0.0001

Acenaphthalene < {.0001 | <0.0001

Acenaphthene ={0.0001 | <0.0001

Fluarené <{0.0001 | <0.0001

Phenanthrene < 0,0001 0.0001

Anthracene <0.0001 | <0.0001
KFiucranthene <0.0001 | <0.0001
HPyrene <0,0001 | <0000
"Benzo(a)anthracane < 00001 | <0.0001

Chrysene < 0.6001 | <0.0001

Benzo(b)fluaranthens < (0.0001 | <0.0001 o222 | mgh
iBenzo{k)fluoranthene <0.0001 | <0.0001 p22(? mgh |
“Benz'o(a)pyrene <0,0001 | <0.0001 p22L' | mgl
|||ndeno(1 2,3-cd)pyrane < 0,0001 | <0.0001 0227 | mad |
"Dibenzu(a,h)an{hracene <0,0001 | <0.0001 022" | mgh |
Benzo(g.hperyiene <0.0001 | <0.0001 022LF | man
"PAH {Sum of EPA 16) ND 6.0001 022" { mglfl

? Determination Is Accredited to 150 17025,
Page 16 of 19

¥ Deterrminalion is Accredited fo MCERTS.
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