tec)

Fusion Manchester Devco Ltd

Deansgate, Manchester

Remediation Strategy and Verification Plan

¢ B8 ss]p -

o) www.smasltd.com



This report has been prepared for Fusion Manchester Devco Ltd in accordance
with the terms and conditions of appointment for Deansgate, Manchester.
Tweedie Evans Consulting Limited (TEC) cannot accept any responsibility for
any use of or reliance on the contents by a third party.

Deansgate, Manchester

Remediation Strategy and Verification Plan

ISSUE RECORD

Report Reference: 2006023.004.01

Version Date Amendments Record Prepared by Checked by Authorised by
- September -
2023
Claire Hooley Ruth Easterbrook Claire Hooley
A September Minor amendment to text
2023
Claire Hooley Ruth Easterbrook Claire Hooley
— r =
B September Minor amendment to text ——4@; —— Lm (Mbm ﬁ_
2023 E :
Claire Hooley Ruth Easterbrook Claire Hooley

Report Liability Date: September 2023

TEC is 1SO 9001:2015 and ISO 14001:2015 certified by 152 Old Chapel
Advanced Certification Limited, a UKAS Accredited 35a Southover
Certification Body (number 8872) and 1SO 45001:2018 Wells

certified by QMS International Ltd for the scope of Somerset
‘Specialist consultancy services across the UK in BAS 1UH
contaminated land assessment, ground engineering, Tel: 01749 677760

waste management and construction phase monitoring’. Email: info@tecon.co.uk




Deansgate, Manchester
Remediation Strategy and Verification Plan

TABLE OF CONTENTS

1 INEFOTUCTION . s e s e e 1
2 Site CoONAItioN SUMMAIY .....ciiiiiee et e e e et e s ree e e s st e e e snseeeennes 2
3 Groundwater IMONITOMING ....ccovtieieeiiierieett ettt re e esaeeeree s 5
4 Remediation Objectives and Criteria .......cccecveeeveeriieniee e 7
5 Scope of Remediation WOIKS ........c..eiiiciiii ettt et 8
6 GeNeral REQUITEMENTS ....uuiiieiiieiciiieiee e ettt e e e e et e e e e e e e ara e e e e e e sesabstaeeeeeeseasanees 11
7 VErifiCation Plan .....co.eoiieiieieee ettt st 13

Figures and Drawings
Figure 1 Site Location Plan
Figure 2 Monitoring Borehole Location Plan

Drawing No. 20269-2009 ‘General Arrangement — Plan — B — Basement Level’ by Corstophine & Wright,
dated 05/04/2023

Appendices
Appendix A GPR Survey

Fusion Manchester Devco Ltd 2006023.004.01B
Prepared by TEC



Deansgate, Manchester
Remediation Strategy and Verification Plan

1

1.1
111

1.2
121

1.2.2

123

1.2.4

1.2.5

1.2.6

1.2.7

INTRODUCTION

Terms of Reference

TEC has been appointed by Fusion Manchester Devco Ltd to prepare a Remediation Strategy and
Verification Plan in support of the proposed development at Deansgate, Manchester. All works were
undertaken in accordance with our proposal email dated 24 August 2023 and referenced ST.2006023.003.

Background

The site is a roughly triangular shaped plot of disused land located off the junction between Deansgate and
the A56 Bridgewater Viaduct in the southwest of Manchester City centre (Figure 1). The site is
approximately 0.06ha in size, with the centre of the site located at approximate National Grid Reference SJ
83294 97433. The nearest postcode is M15 4TP.

The proposed development is understood to comprise the construction of 534No Purpose Built Student
Accommodation units within a 28-storey building (Drawing No. 20269-2009 ‘General Arrangement — Plan —
B — Basement Level’ by Corstophine & Wright, dated 05/04/2023). The triangular building footprint will
cover the majority of the development site with a substantial lower ground floor level, accessed from
Deansgate South. Ancillary accommodation including cycle and refuse stores is included, and the main
entrance at ground floor level will be located at the south-west tip of the building and will accommodate
reception and office space, lounge, social and game spaces, a laundry and ancillary accommodation around
a stair and lift core. At first floor level there will be a gym, a wellbeing suite and communal study space. At
all other floor levels there would be study bedrooms in a variety of arrangements. Rooftop terraces are
proposed at three levels: 22, 24 and 26 and would be available to students as external recreational spaces.
No areas of communal recreation or open space are proposed at ground floor level.

It is understood that a planning application (Ref: 129406/FO/2021) has been submitted to Manchester City
Council, with an appeal decision (ref: APP/B4215/W/21/3287525) granting full planning permission for the
proposed development. The Schedule of Conditions for Planning Permission 129406/F0O/2021, contained
within the Appeal Decision includes Condition 6, which requires the submission of an appropriate
Remediation Strategy and Verification Plan for the site. This document has been produced to address the
above condition.

Previous assessment of the site has been undertaken by TEC as detailed within the following reports:

e Deansgate, Manchester — Ground Investigation Report. Prepared for Fusion Manchester Devco Ltd.
Report reference 2006023.001.01A, dated October 2022 and revised August 2023; and

e Deansgate, Manchester — Foundation Works Risk Assessment. Prepared for Fusion Manchester Devco
Ltd. Report reference 2006023.002.01, dated July 2023

In addition, a number of previous assessments have been undertaken for the site, which were provided to
TEC by the Client, and reviewed as part of the Ground Investigation Report detailed above. The reports
provided for review are detailed below:

e Deansgate South, Manchester: Phase | (Desk Study) Investigation Report by Opus. Report ref: J-
WO0501.02 prepared for Knott Mill Securities Ltd and dated November 2015.

e Deansgate South, Manchester: Phase | Preliminary Risk Assessment Report by WSP. Report ref:
11742(1) prepared for Fusion Manchester Devco Ltd and dated 2021.

e Deansgate South, Manchester: Factual Report on Ground Investigation by Structural Soils Ltd. Report
ref: 764121 prepared for Buro Happold Engineering and dated December 2016.

e Deansgate South. Design Note BCG-01 by Buro Happold Engineering, referenced 035799 and dated
June 2017.

It is assumed these previous reports can be relied upon, although TEC hold no responsibility for the validity
of third-party information. While the salient information from these reports has been summarised within
the following sections, reference should be made to the above reports for full details.

This Remediation Strategy and Verification Plan has been undertaken in accordance with current guidance
such as, LCRM - Land contamination: risk management (Environment Agency, 2023) and NHBC Standards.

Fusion Manchester Devco Ltd 2006023.004.01B
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2 SITE CONDITION SUMMARY

2.1.1 A summary of the salient issues relating to the site and the proposed development, in relation to ground
contamination, is presented below. Reference to the previous TEC and third-party reports should be made
for detailed information.

2.2 Previous Reports Summary

Table 2.1: Previous Report Summary

Opus Report November 2015 and WSP Report 2021

Site History

The earliest available historical mapping (1851) indicated the site formed part of the wider
‘The Old Warehouse’ wharf development to the north. The western part of the site was
occupied by several buildings, with an additional smaller building to the north and notably a
‘pump’ in the eastern corner. This layout was reportedly changed by 1893, with the site
appearing distinctly separate from adjacent works areas, and featuring two buildings, parallel
with the north-eastern boundary. The WSP 2021 report suggested that the retaining structure
along the north-eastern perimeter was likely constructed prior to 1893.

Minor alterations to the site layout reportedly occurred in 1948 and 1951 when buildings were
removed and replaced by a garage in 1960, interpreted by WSP to include a canopy/forecourt
to the west and a building to the east which was likely a shop. No notable changes to the site
layout were reported until mapping dating to 2010 which suggested the site was vacant.
Imagery from Google Earth Pro shows that the contemporary concrete slab was likely
associated with construction activities on a nearby site.

Environmental
Setting

The geology for the site was reported to comprise sands and gravels of the superficial
Glaciofluvial Deposits, underlain by sandstone bedrock of the Chester Formation.

The Glaciofluvial Deposits are designated by the Environment Agency as a Secondary A
Aquifer, whilst the Chester Formation is designated as a Principal Aquifer. Whilst the site is
not located within a Source Protection Zone, there are eight groundwater abstractions
recorded within 1km of the site, the nearest of which is reported approximately 575m to the
north.

The nearest surface water feature was identified as the River Medlock located approximately
50m east of the site, which supplies the Castlefield Canal Basin 50m to the north. It is reported
that the eastern half of the site lies within an Environment Agency Zone 2 flood zone.

There were no historical landfill sites recorded within 250m of the site, nor any records of
historical mining or historical cavities within 1km. A number of potentially significant current
and historic land uses were reported within 500m of the site, including numerous industrial
or engineering sites, two petrol/fuel sites (both of which listed as obsolete), sixty-five
historical garages or vehicle repair sites and ten historical tanks.

Uxo

As part of the WSP report in 2021 a review of the Manchester Bomb Record was undertaken
which suggested numerous damaged or demolished buildings as a result of historical
bombing, with one recorded incidence of ‘high explosives’ located just northwest of the site.
Online Zetica Bomb Risk Maps shows the site to be in a moderate risk area for the potential
presence of unexploded bombs.

Structural Soils Report December 2016 and Buro Happold Report June 2017

Encountered
Ground
Conditions

The encountered ground conditions across the site were generally reported to comprise a
thickness of made ground to depths of between 0.8m to in excess of 2.2mbgl, recorded as
reinforced concrete underlain by brick fill, silty sandy gravel or silty gravelly sand. The gravel
component typically comprised brick and sandstone. It is noted that the base of the ground
was not proven in TP0O2.

The made ground was recorded to be underlain by gravelly sand with gravel of sandstone to
depths of between 1.8m to 2.9mbgl, beneath which very weak to weak thinly to moderately
bedded medium to coarse sandstone was observed to a maximum depth of 20mbgl and was
considered representative of the Sherwood Sandstone Group.

Groundwater

Groundwater was struck in BHO2 only at 15.2mbgl, with resting levels recorded as 6.9mbgl
after a period of 20 minutes. During subsequent monitoring works, groundwater was reported
at depths ranging from 6.25m and 9.06mbgl|.

Fusion Manchester Devco Ltd
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Limited visual and olfactory evidence of contamination was recorded during the ground
investigation works and noted to include localised pockets of ash within the made ground, a
strong hydrocarbon odour and staining between 0.6m and 1.9mbgl in made ground and
underlying sandstone in TP04 and similarly in TPO5 between 0.9m and 1.8mbgl. Elevated
Photo-lonisation Detector (PID) readings were recorded to a maximum of 1700ppm and
2100ppm in TPO4 and TPOS5 respectively.

Laboratory analysis of samples recovered recorded localised exceedances of the relevant
Residential Without Plant Uptake land use thresholds with respect to lead (1No. location),
Contamination naphthalene (2No. locations), petroleum hydrocarbons (1No. location) and 1,2,4-
trimethylbenzene (1No. location).

Waste Assessment (WAC testing) was undertaken on 5No. samples which suggested the
analysed materials were likely to be accepted at an inert landfill.

Laboratory analysis of 3No. groundwater samples recovered from BHO02, recorded
exceedances of UK Drinking Water Standards for total aliphatic/aromatic TPH compounds and
benzene, with additional exceedances of Environmental Quality Standards (EQS- Freshwater,
AA) for cyanide, chromium, copper, lead, nickel, naphthalene and aromatic EC10-EC12 TPH
compound.

4No. rounds of ground gas monitoring were undertaken by Structural Soils, within two
installed boreholes screening made ground. Results of the ground gas monitoring indicated
the site would likely be classified as Characteristic Situation 1, with no further monitoring

Ground . . .

Gas/Radon required, nor any gas protection measures considered necessary.
In addition, WSP reports that the site is not located within a Radon Affected Area and
therefore, no radon protective measures are reported to be required within new properties
on site.

Land Based on the localised hydrocarbon impact on subsurface soils identified by Structural Soils,

Buro Happold reported that the visually impacted soils should be removed to a maximum
depth of 2.0mbgl or a vapour resistant gas barrier should be installed in the proposed
development. Additionally, whilst hardstanding is proposed across the majority of the site,
Buro Happold recommended that a minimum build-up of clean material of 600mm installed
along with a geotextile membrane in any areas of soft landscaping.

Contamination
Recommendations
and Further
Works

TEC Report August 2023 (Ground Investigation)

Ground A GPR survey was undertaken by Groundscan prior to the commencement of works. The

Penetrating Radar | accompanying drawing is presented in Appendix A. The survey identified a number of

Findings anomalies considered to be associated with the former PFS in the south / southwest of the
site, including 4No. possible underground storage tanks, possible fuel line and possible former
pump island.

Anecdotal evidence from a local resident corroborates this layout and suggests that a
forecourt building was present along the north-eastern perimeter and that the remaining
brick wall on site was likely part of this structure.

Ground Made ground was encountered across the site to a maximum depth of 4.0mbgl and typically
Conditions comprised reinforced concrete underlain by gravelly sand or clayey gravel, with gravel of brick,
concrete, asphalt and limestone.

The Chester formation was encountered beneath the made ground in all locations and
typically comprised medium dense reddish brown slightly clayey fine to medium sand to
depths between 1.0 and 7.0mbgl, underlain by moderately strong to strong reddish brown
fine to medium sandstone to a maximum depth of 25mbgl.

While it was not possible to determine groundwater levels during drilling works due to the
addition of water to aid with construction of the borehole, groundwater levels during the
initial monitoring visit conducted immediately post drilling show groundwater levels resting
at approximately 2.5 to 3.3mbgl. However, during subsequent monitoring visits standing
groundwater levels were noted to be at approximately 7.0mbgl.

Groundwater
Observations

Fusion Manchester Devco Ltd 2006023.004.01B
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Contamination Hydrocarbon odours and black staining were recorded within reworked natural materials and
Characterisation the upper part of the Chester Formation in BH102, whilst made ground materials sampled
from BH101 were noted to have a weak petrol odour with Volatile Organic Carbon (VOC)
concentrations recorded with a PID of a maximum of 305ppmv.

Laboratory analysis of made ground recorded marginal exceedances at a single location
(TP102) of the relevant GACs for PAH compounds for residential site end use without
homegrown produce. No contaminants of potential concern were identified within the
natural ground.

Leachable CoPCs (heavy metals and total phenol) were identified within sampled made
ground/natural Chester Formation. In addition, PAH, total phenol, benzene and Aromatic TPH
EC5-EC7 were identified within the groundwater at the site in excess of the UK Drinking Water
Standards.

Ground Gas No credible source of ground gas was identified within the assessment undertaken by WSP,
Structural Soils and TEC; and the confirmatory gas monitoring undertaken by both Structural
Soils and TEC confirms the site would be classified as Characteristic Situation 1. No ground gas
protection of further assessment is deemed to be required.

Identified Human health (end users and construction workers) from contaminants of potential concern
Pollutant Linkages | and potential exposure to vapours arising from contaminated soils and groundwater.

Risks to controlled waters from leaching of potential contaminants from made ground and
vertical migration through the saturated zone to controlled waters.

2.3 Refined Conceptual Model

2.3.1 On the basis of assessment works undertaken to date by TEC, a number of relevant pollutant linkages (RPL)
have been identified in relation to ground contamination and the proposed development, which are
considered by TEC to be as follows:

RPL1 Potential risk to controlled waters via vertical and lateral contaminant migration.

RPL2 Chronic risk to site end users via exposure to contaminants of potential concern within the made
ground and upper natural ground materials through the inhalation, ingestion and dermal
pathways;

RPL3 Acute risk to construction workers and future maintenance workers during groundworks via
exposure to contaminants of potential concern in the made ground and upper natural ground
materials through the inhalation, ingestion and dermal pathway;

RPL4 Human health (site end users, construction workers and future maintenance workers) and
proposed development structures - migration, ingress and accumulation / inhalation of potential
vapours; and

RPL5 Potential risk of statutory nuisance via disturbance of in-situ ground materials during
development works resulting in the generation of dust, including fine particulate matter.

Fusion Manchester Devco Ltd 2006023.004.01B
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3.1.7

3.1.8

3.1.9

GROUNDWATER MONITORING

Given the identified elevated contaminant concentrations within the underlying groundwater and
information detailed within Environment Agency correspondence referenced SO/2023/123423/01-L01 and
dated 18 August 2023, a groundwater sampling regime is being implemented on site to monitor and assess
any impacts to groundwater as a result of the proposed development on site, as detailed below.

Sampling is being undertaken in accordance with ISO 5667-11:2009 ‘Guidance on Sampling of
Groundwaters’ and includes analysis of the groundwater for a range of determinands including the
following:

e Heavy metals;

e Total Cyanide, phenols, sulphate, sulphide, ammonia;

e Speciated polyaromatic hydrocarbons (PAH);

e Fractionated petroleum hydrocarbons (TPHCWG);

e Volatile and Semi Volatile Organic Compounds (VOCs / SVOCs);
e Turbidity; and

e Suspended Solids.

Groundwater monitoring is being undertaken from samples collected from BH101 and BH102, as presented
in Figure 2. Once filled, sample containers are being placed within cool boxes containing ice packs to
maintain as cool as temperature as possible, nominally 4°C, prior to being collected by courier for delivery
to i2 Analytical, an MCERTS/UKAS accredited laboratory. All samples are accompanied by a detailed chain
of custody sheet.

Pre-Piling Works

Groundwater monitoring and sampling was undertaken from the available monitoring wells on 01
September 2022 and 31 August 2023, with a third round proposed for week commencing 11 September
2023, to confirm baseline groundwater conditions, prior to the commencement of the piling works.

Results for this monitoring will be included within a Pre-Piling Groundwater Monitoring Report following
completion of the monitoring.

During Piling

It is proposed to undertake groundwater monitoring during piling works on a fortnightly basis, in
accordance with the guidance and testing regime detailed above. It is proposed to schedule analyses on a
five-day turnaround (where laboratory capacity permits) to allow for an assessment of possible detrimental
impact to groundwater from construction activities to be detected promptly.

A letter report will be prepared for the works associated with the monitoring undertaken during the
groundworks on a monthly basis and will include a comparative summary of analytical results against
background levels and relevant environmental quality standards (to be agreed with the Environment
Agency). Should background levels or relevant environmental quality standards be exceeded, the
Environment Agency will be informed immediately.

Post-Pilin

Following completion of the piling works on site, it is proposed for groundwater monitoring to initially
continue on a monthly basis for a minimum of 3 months. Groundwater monitoring and sampling will be
undertaken in accordance with current guidance and chemical analysis will comprise the full suite detailed
above.

A letter report will be prepared for the works associated with the monitoring undertaken during the post
groundworks period and will include a comparative summary of analytical results against background levels
and relevant environmental quality standards. Should background levels or relevant environmental quality
standards be exceeded, the Environment Agency will be informed immediately.

Fusion Manchester Devco Ltd 2006023.004.01B
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Decommissioning of Boreholes

3.1.10 Following completion of the monitoring works, boreholes will be appropriately decommissioned in
accordance with Environment Agency guidance.

3.1.11 Prior to decommissioning, the location of all boreholes should be accurately recorded, prior to headworks
being removed.

3.1.12 Given the records of installation of boreholes on site, it is considered likely that backfilling the narrow
diameter standpipes present (50mm) will be problematic. Therefore, all boreholes should be over-drilled
using a hollow stem auger of suitable diameter to removal all well installation materials.

3.1.13 Upon reaching the depth of installation the borehole should be backfilled, using a suitable backfill. Under
no circumstances will potentially polluting materials be used for this purpose.

3.1.14 All materials used for backfilling will be of low permeability when set (<10°m/s) to prevent the vertical
migration of water along the decommissioned borehole.

3.1.15 Where granular bentonite is used, this should be of low fines content, and should be suitable for placement
below water. The granules should be placed in accordance with the manufacturer’s instructions to avoid
bridging of the borehole. The volume of granules placed should be monitored to ensure the complete
sealing of the borehole.

3.1.16 Where a liquid grout is used, careful monitoring of volume and placement pressure, if appropriate, should
be undertaken to ensure loss to the surrounding aquifer is minimised.

3.1.17 Within areas of soft landscaping a concrete cap should be placed at 0.5m depth to prevent surface run-off.
Beneath structures the upper 2m should be finished with a bentonite grout to prevent the introduction of
a hard spot.

Fusion Manchester Devco Ltd 2006023.004.01B
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REMEDIATION OBJECTIVES AND CRITERIA

LCRM defines remediation objectives as site-specific objectives that relate solely to the reduction, control

or removal of the risks associated with one or more of the relevant contaminant linkages. LCRM also defines
remediation criteria as site-specific measures against which compliance with remediation objectives will be

4
4.1 Introduction
4.1.1

assessed.
4.1.2

Table 4.1: Remediation Objectives and Criteria

Remediation objectives and criteria for the identified RPL in relation to the proposed development are
presented in Table 4.1.

Relevant Pollutant Linkage (RPL)

Remediation Objectives

Remediation Criteria

RPL1: Risk to controlled waters from both
vertical and lateral migration of potential
contamination.

Management of the source and

pathway.
To ensure the site is suitable for use in
relation to the proposed development.

To satisfy planning requirements in
relation to land contamination.

grossly impacted
and perched

Removal of
ground materials
water.

Adoption of appropriate
foundation methods (as detailed in
the Foundation Works Risk
Assessment ref: 2006023.002.01).

Monitoring of groundwater during
and post construction.

RPL2: Chronic risk to site end users via
exposure to Contaminants of Potential
Concern (CoPC) within the impacted made
ground and upper layer of natural soils
through ingestion, inhalation and dermal
contact outside of the proposed building
footprint.

Long-term effective containment or
removal of contaminated made ground
and hydrocarbon impacted natural
ground i.e. eliminating exposure to
contaminated made  ground/upper
natural ground materials.

Management of contaminant pathway.

Ensure the site is suitable for use in
relation to the proposed residential
development.

Satisfy planning requirements in relation
land contamination.

Compliance to be based on the
provision and maintenance of an
appropriate hard landscaped cover
system across all areas of the site
where made ground or natural soils
containing identified contamination
remains, following site preparation.

RPL3: Risk to construction workers and
future site maintenance workers via
exposure to Contaminants of Potential
Concern (CoPC) within the made ground
materials and upper natural ground
materials through the ingestion, inhalation
and dermal contact pathways.

Long-term effective containment or
removal of contaminated made ground
and hydrocarbon impacted natural
ground materials.

Management of the pathway and

receptor.

Adoption of appropriate good
brownfield working practices and
implementation of appropriate site
maintenance procedures and risk
assessments during construction.

For future maintenance workers,
compliance is to be based on the
provision and maintenance of an
appropriate hard landscaped cover
system following site preparation,
where made ground or natural soils
containing identified contaminants
remains.

RPL4: Chronic risk to site end users
through migration, ingress (e.g. along
preferential pathways), inhalation and
accumulation of vapours within the
proposed building footprint.

Management of contaminant pathway.

To ensure the site is suitable for use in
relation to the proposed development.

Compliance to be based upon the
approved installation of proprietary
VOC measures within proposed
structures (or further monitoring
and assessment to refine the
requirement for such measures)

RPL5: Short term disturbance of in-situ
ground materials during development
works resulting in the potential generation
of dust, including fine particulate matter
resulting in a potential risk of statutory
nuisance.

Effective control of dust and dust
generating activities.

Employ best practice methods at all
times.

Fusion Manchester Devco Ltd
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5.2.8

5.2.9

SCOPE OF REMEDIATION WORKS

Based upon the identified Relevant Pollutant Linkages (RPL), the following Remediation Strategy has been
prepared to provide appropriate mitigation against the identified risks.

The Remediation Strategy has been undertaken in accordance with LCRM - Land contamination: risk
management (Environment Agency 2023) and will require agreement in writing of the Regulatory
Authorities prior to commencing any remediation on site.

Remedial Measure

Remedial measures to achieve the site-specific remediation objectives set out in Table 4.1 for RPL1 to RPL5
are presented below.

RPL1
RPL1 relates to the potential risk to controlled waters from vertical and lateral contaminant migration.

It is considered that due to the significant increase in hardstanding proposed as part of the development,
infiltration will be reduced, thus limiting the potential for residual contaminant migration. Furthermore,
the bulk removal as part of the enabling works and basement construction, together with the
decommissioning and removal of the former PFS infrastructure is considered to result in the significant
betterment of groundwater conditions on site.

Bulk Removal — Enabling Works, Lower Ground Floor Construction & PFS Infrastructure Removal

Former PFS Infrastructure

Information obtained to date indicates the infrastructure associated with the former PFS remains in-situ.
The GPR survey undertaken as part of the TEC intrusive works (Appendix A) identifies the potential presence
of 4No. underground storage tanks, a potential fuel line and potential former pump island. Appropriate
decommissioning and removal of these features are to be undertaken by an appropriately qualified party
and a watching brief will be undertaken by an appropriately experienced geoenvironmental consultant for
the duration of the works.

Following the removal of the PFS infrastructure, the in-situ ground materials will be inspected by a suitably
qualified person. Where significantly impacted materials are identified, they should be chased back to their
full extent with the excavated materials being disposed of appropriately. It is recommended that material
removal is based on a visual / olfactory basis. However, field testing with a PID shall be used to initially
control the extent of excavation with laboratory validation testing used to confirm the field results from the
base and side walls of the resulting excavations.

Excavated contaminated soils should be temporarily stockpiled while testing and analysis for off-site
disposal is undertaken, if required. Stockpiling of contaminated material should be undertaken upon an
impermeable surface, which is bunded to prevent run off. Such stockpiles should also be covered with an
impermeable layer to minimise the generation of potentially contaminated leachate. Temporary stockpiling
of clean material suitable to remain on site should also be undertaken.

The rate of excavation will be limited, to ensure appropriate visual characterisation of materials. Completed
excavations should be inspected by a geoenvironmental consultant, prior to backfilling.

Enabling Works and Lower Ground Floor Construction

A lower ground floor is proposed across the entire site area (Drawing No. 20269-2009 ‘General
Arrangement — Plan — B— Basement Level’ by Corstophine & Wright, dated 05/04/2023) and a reduced level
dig is proposed, to facilitate the enabling works and construction of this feature. Information provided by
Shear Design indicates the lower ground floor will be situated at an elevation of 28.10mAQD (i.e. 2.7-2.8m
below existing ground level). In addition, the building is to be founded upon a 3m thick pile cap across the
majority of the site, resulting in a total reduced dig excavation to approximately 5.8m below existing ground
levels, across the majority of the site.

While the removal of the PFS infrastructure and reduced level dig will likely remove any gross contamination
present on site, it cannot be discounted that residual gross contamination may remain. Should this be the
case, the in-situ ground materials will be inspected by a suitably qualified geoenvironmental consultant.
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5.2.12

5.2.13

5.2.14

5.2.15

5.2.16

5.2.17

5.2.18

5.2.19

5.2.20

5221

5.2.22

Where significantly impacted materials remain, these should be chased back to their full extent with the
excavated materials being disposed of appropriately.

Excavation faces should be free of significant hydrocarbon impacted soils, with representative verification
testing indicating TPH levels of <1000mg/kg.

Excavation Batters & Site Boundaries

While limited on-site contamination has been recorded to date, it cannot be discounted that some limited
off-site migration of contamination may have occurred, or that contamination may remain within
excavation batters adjacent to site boundaries outwith the area of lower ground floor excavation. Where
such material is identified it should be sampled and its location and extent recorded, prior to informing the
Clients supervising agent. Where potentially mobile NAPL is potentially present, hydrocarbon resistant
impermeable material (Bentotex or equivalent) should be placed to prevent localised re-contamination of
backfilled materials.

The impermeable barrier should be placed in accordance with the manufacturer’s instructions with the
angle of excavation batters restricted to prevent unnecessary slippage of material during backfilling.

Prior to placement, batters should be graded, and should be inspected to ensure no foreign material is
protruding from the surface which may cause significant damage to the geotextile.

Perched Water

Perched water may be encountered during both the basement excavations, as well as during residual
hotspot removal and it cannot be discounted that such perched water may be locally impacted by gross
contamination. The presence of such grossly contaminated perched water should be recorded prior to
appropriate dewatering and disposal.

If necessary, sumps should be excavated to aid dewatering.
Foundations

A piled foundation solution has been adopted for the proposed development structures. The engineering
requirement for a piled foundation solution has the potential to create preferential flow paths allowing
contaminated perched water to migrate into the underlying aquifer. The risks associated with the proposed
piling method have been assessed separately within TEC's Foundation Works Risk Assessment for the site
(reference 2006023.002.01).

Furthermore, a groundwater monitoring programme has been developed and initiated for the site prior to,
during, and following piling works, which is outlined in detail within Section 3.

RPL2

RPL2 relates to the chronic risk to future site end users via exposure to potential contaminants (PAH) within
the ground materials through the ingestion, inhalation and dermal contact pathways across proposed
external areas of the site.

While the proposed reduced level dig associated with the lower ground floor excavation, PFS infrastructure
removal and residual hotspot removal will result in a significant reduction in the volume of contaminated
material, it cannot be discounted that residual levels of contaminants in excess of human health screening
criteria may remain in near surface materials.

Based upon the current proposed development layout, the entire site is to be covered by hardstanding
including the building footprints, paved areas etc. Where present, such hardstanding would remove the
identified potential contaminant pathways in relation to site end users, therefore, no further remediation
is considered necessary with respect to RPL2.

RPL3

RPL3 relates to the acute risk to construction workers and future site maintenance workers via exposure
potential contaminants (lead, PAH and potential TPH associated with the PFS infrastructure) recorded
within the made ground materials and upper natural ground through the ingestion, inhalation and dermal
contact pathways.

Short term (acute) exposure to the levels of contamination encountered at the site is considered unlikely
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5.2.23

5.2.24

5.2.25

5.2.26

5.2.27

5.2.28

5.2.29

5.2.30

5231

5.2.32

to cause significant harm to construction workers. The adoption of good brownfield working practices,
including good site welfare and hygiene facilities and the provision of appropriate Personal Protective
Equipment (PPE), would be considered sufficient to mitigate against potential residual risk.

Full site maintenance procedures and risk assessments should be documented and implemented to ensure
that future maintenance workers are protected from potential residual risk during possible exposure to
materials beneath the capping layer.

RPL4

RPL4 relates to the potential risk to site end users through the indoor environment, and proposed structures
themselves, via ingress and accumulation/ inhalation of potential vapours.

The site conceptual model indicates the site may be classified as Characteristic Situation 1 and therefore no
specific ground gas protection measures with regards to bulk ground gas are required as part of the
proposed development. In addition, radon protection is not required for the proposed buildings at the site.

Due to the presence of hydrocarbon impacted materials, the use of an appropriately installed proprietary
hydrocarbon resistant ground gas membrane within the structures may be required, to mitigate against the
identified potential residual risk. However, it is anticipated that the proposed reduced level dig and
subsequent off-site disposal of soils impacted by potential gross hydrocarbon contamination will remove
the contamination source below proposed building footprints. Should any potentially volatile residual soil
or groundwater contamination remain, following completion of the site enabling works, then further
monitoring and assessment maybe required to determine the requirement for the installation of
proprietary VOC protection measures within the proposed structures.

RPL5

RPL5 relates to the potential risk of statutory nuisance via disturbance of in situ ground materials during
remediation and development works resulting in the generation of dust, including fine particulate matter.

Development works will provide a long-term betterment with respect to dust generation as potentially
contaminated materials will be effectively capped (e.g. by hardstanding). Given the proposed development
works for the site, the short-term potential for the generation of dust and fine particulate matter cannot
be discounted. This is due to the requirement for the excavation and handling of potentially dry materials
and their transportation on and off-site. In addition, wind blow across bare ground, or stockpiles of
excavated and treated materials can also present a potential significant source of dust generation.

Fugitive dust and fine particle generation from remediation and construction activities can be substantially
reduced through carefully selected mitigation techniques and effective management. Once particles are
airborne, it is very difficult to prevent them from dispersing into the surrounding area. The most effective
technique is to control dust at source and prevent it from becoming airborne.

The contractor will be required to take all necessary measures to avoid creating a dust nuisance during both
remediation and construction works. Best practicable means should be used to minimise dust.
General Remedial Measures

Previously Unidentified Contamination

During the site clearance works, should contamination be found at any time when carrying out the
development that was not previously identified, it will be reported in writing immediately to the Local
Planning Authority. Following which, further investigation and risk assessment will be undertaken, and
where further remediation is considered necessary, a revised remediation scheme will be produced and
forwarded to the Local Planning Authority for approval in writing.

Services Protection

Should water supply pipes be placed within the made ground encountered at the site, due consideration
would need to be given to the UK Water Industry Research Ltd (UKWIR) guidance.

Fusion Manchester Devco Ltd 2006023.004.01B

Prepared by TEC

Page 10



Deansgate, Manchester
Remediation Strategy and Verification Plan

6 GENERAL REQUIREMENTS

6.1 Environmental Permits / Licences

6.1.1 The Contractor will be required to comply with all relevant legislation, statutory requirements and
guidance, Codes of Practice, British Standards and all relevant HSE Guidance and Approved Codes of
Practice.

6.1.2 The Contractor will be responsible for obtaining and complying with all necessary permissions, licenses and
permits required to undertake the works.

6.2 Materials Excavation

6.2.1 Given the presence of elevated contaminant concentrations and potential hydrocarbon contamination
associated with the former PFS, as a minimum, made ground shall be segregated in accordance with current
waste regulations, to allow for separate treatment/disposal. Further, segregation may be required should
further grossly contaminated materials be encountered. Characterisation of waste materials will be
undertaken by suitably experienced person to ensure appropriate characterisation of materials.

6.2.2 All on-site waste material movements will be undertaken in a controlled fashion, to avoid cross
contamination of materials.

6.3 Stockpiling

6.3.1 Temporary stockpiles should be on suitable hardstanding or membrane to prevent mixing with underlying
materials, and such stockpiles will be covered with an impermeable membrane. In addition, to avoid
potential cross-contamination, work methodologies should be adopted such that the trafficking over
contaminated areas is minimised and, wherever possible, avoided.

6.4 Waste Management

6.4.1 Excavated contaminated material will be disposed from site to an appropriately licensed facility.

6.4.2 Limited testing in accordance with the Environment Agency’s document ‘Waste Sampling and Testing for
Disposal to Landfill’ (EBPRI 11507B), dated March 2013 undertaken to date, indicates that, should sampled
materials be required to be disposed of to landfill, the materials sampled to date may be accepted at an
inert landfill.

6.4.3 Additional testing may be required in accordance with guidance outlined within section 6.4.2 of this report,
and the later guidance ‘Dispose of waste to landfill’ dated 29*" June 2023, to allow determination of an
appropriately licensed landfill for disposal. The waste producer must develop a sampling plan, using Best
Practice with reference to BS EN 14899:2005 (and supporting technical guidance CEN/TR 15310), to ensure
samples are representative of the waste being produced.

6.5 Materials Transport and Disposal

6.5.1 All waste disposal activities will be undertaken in accordance with the Waste (England and Wales)
(Amendment) Regulations 2014 and consequently, the haulier will need to be a licensed waste carrier and
evidence of registration will need to be obtained prior to any consignment.

6.5.2 All waste will only be sent to a class of disposal facility permitted to accept the materials identified.

6.5.3 Laboratory results of the excavated material will need to be passed on to the haulier, and the material will
need to be transported and disposed of accordingly. All excavated contaminated waste materials are to be
transported off-site in appropriately sheeted lorries.

6.6 De-Watering

6.6.1 Resting groundwater levels have been recorded to date to be below 6.25mbgl. While the potential for
significant de-watering is not anticipated, the potential for minor dewatering of excavations may be
required, particularly if excavations are left open.

6.6.2 To minimise the generation of water requiring management, surface run-off and collection should be
reduced by ensuring that the scale of open excavation is restricted to that necessary for the immediate
works.
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6.7 Backfilling

6.7.1 Where excavation of contaminated materials occurs, the resultant excavation should be backfilled with
suitably classified general fill, or imported clean material. Excavated contaminated materials should not be
used for backfilling.

6.8 General Site Safety

6.8.1 All aspects of health and safety during site works will be undertaken in accordance with the Construction
(Design and Management) Regulations, 2015 (CDM), or superseding documentation. In addition, all
remedial works will be undertaken in accordance with the Health and Safety Executive publication (HSG66)
“Protection of workers and the general public during the development of contaminated land” (1991), CIRIA
Report 132 “A guide for safe working on contaminated sites” (1996) and current best practice guidance.

Fusion Manchester Devco Ltd 2006023.004.01B
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7 VERIFICATION PLAN

7.1 Verification Reporting

7.1.1 In accordance with current guidance, upon completion of the final works a verification report(s) will be
prepared that demonstrate the effectiveness of the remediation undertaken, and identifying any
requirements for longer-term monitoring of identified pollutant linkages, maintenance, and arrangements
for contingency action, if appropriate. It may be that, with prior agreement of the regulatory authorities,
partial verification of the site may be obtained should the development be completed in a phased manner.

7.1.2 The verification report(s) will be prepared in accordance with the Environment Agency’s Land
Contamination: Risk Management guidance (2023).

7.2 Communications Plan

7.2.1 Should, at any time, verification information show that remediation activities have not achieved the
remediation criteria derived for the relevant pollutant linkages, or additional assessment is undertaken
which updates the requirements of this strategy, the following action plan shall be implemented:

7.2.2 The results shall be notified to the Local Planning Authority immediately and confirmed in writing;

7.2.3 Any agreed remedial action will be undertaken within such reasonable time as required by the Local
Planning Authority; and

7.2.4 A report detailing any remedial works undertaken, the monitoring results and the effectiveness of the
action plan shall be forwarded to the Local Planning Authority.
TEC
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GPR Survey



NOTES

JOB No. : 2989
N SURVEY DATE : 08-08-2022
SURVEYED : P.S.

Utility record drawings unavailable at time of survey.
Survey for Tanks only.

DISCLAIMER

ELECTRO-MAGNETIC TECHNIQUES AND/OR GROUND PENETRATING RADAR HAVE BEEN USED IN THE
LOCATION OF UNDERGROUND SERVICES. THE RESULTS ARE NOT INFALLIBLE AND TRIAL EXCAVATIONS
SHOULD BE CARRIED OUT TO CONFIRM SERVICE IDENTIFICATION, POSITIONS AND PARTICULARLY
DEPTHS WHERE THESE ARE CRITICAL. ALTHOUGH ALL REASONABLE EFFORT HAS BEEN MADE IN
SEARCHING AVAILABLE RECORD DRAWINGS, THE COMPLETENESS OF THE UNDERGROUND SERVICES
INFORMATION CANNOT BE GUARANTEED. THE METHODS OF SURVEY DOES NOT DIFFERENTIATE BETWEEN
LIVE AND DEAD SERVICES SUCH AS ALL SERVICES SHOULD BE TREATED AS LIVE.

WHERE SERVICES ARE NON—METALLIC, POSITIONS MAYBE TAKEN FROM RECORDS, TRENCH SCARS AND
SURFACE DETAIL. WHERE QUOTED, DEPTHS ESTIMATIONS ARE GENERALLY TO THE CENTRE OF THE
g;}_l\{lgolmsgo GRAVITY SEWERS AND DRAINS ARE GENERALLY TO INVERT LEVELS UNLESS

PIPE SIZES WHICH CANNOT BE OBTAINED BY VISUAL SURVEY ARE TAKEN FROM RECORD DRAWINGS
OR MARKER PLATES WHERE AVAILABLE.

WHERE GROUND PENETRATING RADAR HAS BEEN USED IT WILL PRIMARILY HAVE BEEN TO IDENTIFY
UNDERGROUND UTILITIES. IF POSSIBLE WE WILL ALSO IDENTIFY UNDERGROUND STRUCTURES, TANKS
ETC, BUT CANNOT GUARANTEE TO HAVE LOCATED ALL SUCH ITEMS.

THE USE OF RADAR CAN BE LIMITED BOTH BY SURFACE CONDITIONS AND ALSO BY SOIL TYPE.
DEPTH ESTIMATES WOULD NOT NORMALLY BE PROVIDED FOR SERVICES LOCATED WITH GPR.
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