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DISCLAIMER

Whitby Wood Limited (WW) is appointed by GMI to provide Structural, Civil and Geotechnical consultancy services
for the development of Carmoor Road.

This report has been produced for the exclusive use of GMI for the purposes set out herein only and it should not be
used in whole or in part by any third parties without the express permission of WW in writing. WW neither owes nor
accepts any duty to any third party whether in contract, tort or otherwise and shall not be liable for any loss,
damage or expense of whatsoever nature which is caused by their reliance on the information contained in this
report.
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SUMMARY OF UPDATES FROM THE PREVIOUS REVISION

For clarity, a summary has been prepared below detailing the changes between the 2024 and 2026 revisions of
the remediation Strategy for the development of Carmoor Road. Individual detailed are presented below:

e The report now includes the data from the 2026 investigations (Trial Pits and Gas Monitoring). Findings
were generally similar with the exception of more widespread PAH’s..

e The 2026 strategy is now justified by gas monitoring and SVOC/VOC testing. The characteristic situation
was classified as CS1, as per CIRIA C665, but with the identification a consistent VOC’s in the 2026
investigation. Therefore, despite the excavation of the majority of the Made Ground prior to construction, a
gas membrane still is required beneath structures.

o Aninstallation and verification specification for the Gas Membrane can be found as Appendix 6/5
in the associated Earthworks Specification (LO74-WTW-11-XX.XX-T-G-000002_P03).

e The 2026 strategy provides more confident and refined risk ratings within the Conceptual Site Model
based on greater data quantity and gas results.

e The 2026 strategy reduces the risk to end users on account of the sitewide excavation occurring to at least
600mm below ground level. While measures are still required in areas of soft landscaping, the risk of
direct contact or ingestion pathway completion from soils beneath structures or hard cover is considered
minimal.

e The 2026 report reduces controlled waters risk, due to limited groundwater connectivity between
remaining Made Ground and the principal aquifer, largely due to the toe level of piles.

e Based on the strategy to excavate the majority of Made Ground, more rigorous Excavated Material
Classification guidance included:

o New 2026 WAC results (some confirming hazardous status)

o Further guidance on segregation and stockpile management
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1 INTRODUCTION

The aims and objectives of this report are to outline the remediation strategy required for the development of the
site known as Carmoor Road. The remediation is required to minimise or eliminate risk to the construction workers,
site personnel, end users and off-site neighbours of the site of exposure to contamination.

A Phase 1 Desk Study (ref: 2554-A2S-XX-XX-RP-Y-0001-00) has been conducted by A-squared to develop an
understanding of the ground conditions and any potential geo-environmental risk associated with the site. The
report outlines a conceptual site model (CSM) and a Preliminary Risk Assessment (PRA) as well as proposals for
intrusive investigation. Based on this report, the following contaminants were of concern:

e Heavy metals, in particular Lead, Mercury and Beryllium.

e PAH, in particular Naphthalene, Benzo(a) anthracene, Chrysene, Benzo(b) fluoranthene, Benzo(a)pyrene
and Di-benzo(a,h) anthracene.

e Vapours related to the presence of hydrocarbons in the soil.

A Factual report (ref: LS7347) of the findings of said intrusive investigation was released by Land Science the
report was issued in April 2024 and covers encountered ground conditions, geo-environmental laboratory testing
and gas, vapour and water monitoring results.

A further Ground Investigation was conducted in early February 2026 including four Trial Pits and Window
Samplers, to install Gas Monitoring wells only. A further Trial Pit has been undertaken beneath the nursery area of
the site at the recommendation of the EHO.

This remediation strategy incorporates the full 2024 investigation, the early February 2026 investigation and the six
rounds of Gas Monitoring installed in the 2026 wells.

A generic quantitative risk assessment (GQRA) and a revised CSM, based on the ground investigation, was
completed as part of a technical note by Whitby Wood in May 2024 and updated in February 2026.

The evaluation of the above documents, including field results and data gathered by other parties, will lead directly
to the conclusions made in this remediation strategy, therefore, no liability can be taken with the provided data.
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2 SITE DESCRIPTION
2.1 SITE LOCATION

The development site is located at Carmoor Road, Manchester, M13 OFB. The site boundary and surrounding
buildings is shown in Figures 1. The approximate National Grid reference for the site is 385519E, 39594 7N.

The development site falls within the central area of Manchester. It sits just outside of the defined city centre, just
beyond the Corridor Manchester sub-area of the city centre. It is also just outside of and within easy walking
distance of the defined Oxford Road Corridor Regeneration area. The site area is approximately 2100m2. The site is
bounded by Carmoor Road on the east, United Students - Brookhall student accommodation on the west, the West
Indian Community Centre on the north and retail terraces on the south. Access to the site is from Carmoor Road
from east and Autumn Street on the west.

-

- . 3 <
4] SITE BOUNDARY

. ')'

Figure 1: Plan image from Google Maps
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2.2 CURRENT SITE USE

Existing uses on the site include a garage workshop, an abandoned residential building, and a building used
previously as a private day nursery which is now vacant. None of the buildings are of any architectural merit or are
subject to statutory protection. The application site is not within a conservation area. It is situated 250 metres north
of Victoria Park conservation area. It is understood that the existing buildings within site will be demolished to
enable the new site development.

2.3 PROPOSED DEVELOPMENT

The development consists of the demolition of existing buildings and construction of purpose-built student
accommodation with 172 beds in a mix of studio and cluster units alongside ancillary facilities and shared amenity
space, site access and other associated works. The development consists of three to six storeys.

The proposed buildings are anticipated to be reinforced concrete structures with reinforced concrete slabs and
columns, and core walls to provide lateral stability to the structure. Surrounding the site, permeable paving to
support surface water drainage is proposed.

The structures are to be founded on piles terminating in the Till formation. Sitewide excavation, to at least 600mm
below ground level, will occur to remove Made Ground and construct a working platform.
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3 REVIEW OF EXISTING INFORMATION

3.1 PHASE 1 DESK STUDY

The phase 1 desk study provided by A2 in November 2022 (2554-A2S-XX-XX-RP-Y-0001-00) reviews the site setting
based on a walkover survey and database searches. The walkover report provides insightful comments on modern
day usage of the different areas of the site. The adjacent nursery is abandoned and one of the garage buildings is
used for vehicle storage exclusively (no vehicle maintenance). A review of local planning records did not find any
major works at the site location. Correspondence with Manchester City Council provided initial information on
potential sources of contamination in the vicinity of the site. The only significant note provided related to a clinical
waste transfer station and incinerator, located at Manchester Royal Infirmary.

A previous desk study had already been conducted for a wider site boundary including land to the North. It
identified potential sources of contamination including Made Ground due to the historic and current use of the site
as a garage, potential asbestos within the development, Made Ground associated with the infilling of former
basements along the eastern boundary and contaminants in groundwater sourced from Made Ground. The
contaminants identified consisted of heavy metals, PAHs and vapours associated to the presence of hydrocarbons.

The groundwater conditions on site were identified as comprising a potential perched water table above the
impermeable Till deposits and a principal aquifer in the Collyhurst Sandstone Formation confined below the
impermeable Till.

A review of geological hazards did not reveal any significant geotechnical risks associated with the information
available on-site conditions. No historic mining activity was recorded at the site location, and no evidence of such
activity was found to be likely based on a Consultants Coal Mining Report.

Site history showed the site to be developed with terraced buildings as of 1891, some of which are present to date,
a row of residential garages was built in 1950 and replaced in 1965 by modern garage facilities. The garages are
listed to date as the only contemporary trade directory on site.

Finally, the report reviews the contamination sources, potential pathways and potential receptors before
summarising the potential contamination linkages. The findings of this report corroborate the findings of the
previous desk study and established the main contamination risks to be associated with Made Ground and current
and historical site use as garages. The conceptual site model is presented in Table 5.

3.2 TECHNICAL NOTE ON GENERIC QUALITATIVE RISK ASSESSMENT (GQRA)
3.2.1 Summary

Based on the recommendations of the desk study and the findings of the site-specific ground investigation
undertaken by Land Science in April 2024 (ref: LS7347) and further additional investigation by Land Science (ref:
LS9115) in February 2026, a GQRA has been carried out.

The following field works were carried out as part of the 2024 investigation:

e 5 no. dynamically sampler boreholes with follow-on rotary drilled boreholes with hand dug inspection pits.
e 4no. dynamic sampler boreholes with hand dug inspection pits.

e Groundwater monitoring standpipe installations within one borehole.

e Post-site work monitoring of groundwater levels, (3 no. monitoring visits)

The following field works were carried out as part of the 2026 investigation:

e 4 no. trial pits excavated, two samples taken from each (No interpretation of data yet available)

e Installation and monitoring of 4 No. Gas Monitoring Wells

e A further trial pit beneath the nursery area of the site for additional coverage, as requested by the Local
Authority EHO (No results are available at the time of writing).

Each sample of Made Ground was tested for a general screen, speciated TPH and Volatile suites with one sample
of Made Ground per pit. The other sample was tested for WAC.

Table 1 and Table 2 present the tests carried out on soil samples and Table 3 those for groundwater samples. It
should be noted that groundwater was only encountered in one location, hence only one sample was tested as part
of this investigation.
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Table 1: Geoenvironmental Testing carried out for soil samples 2024

Test description Number of tests
LS1-Soil (1) 9

TPH1 11

TPH7 9

Asbestos 9

LS2 (2) 15

(1) Screening suite: pH, fraction of organic carbon, Metals and Non-Metals, water soluble Sulphate, Sulphide,
total Cyanide, total Phenols, speciated PAH’s.

(2) Waste Acceptance Criteria: Total Organic Carbon, Loss on Ignition, BTEX, speciated PCB’s, Mineral Oil (EC10
- EC40), pH, Acid Neutralisation Capacity, speciated PAH’s, 10:1 leachable Metals and Non-Metals.

Table 2: Geoenvironmental Testing carried out for soil samples 2026

Test description Number of tests
LS1-Soil (1) 10

TPH7 15

Asbestos 10

LS2 (2) 5
VOC’s/SVOC’s 15

(1) Screening suite: pH, fraction of organic carbon, Metals and Non-Metals, water soluble Sulphate, Sulphide,
total Cyanide, total Phenols, speciated PAH’s.

(2) Waste Acceptance Criteria: Total Organic Carbon, Loss on Ignition, BTEX, speciated PCB’s, Mineral Oil (EC10
- EC40), pH, Acid Neutralisation Capacity, speciated PAH’s, 10:1 leachable Metals and Non-Metals.

Table 3: Geoenvironmental testing carried out for water samples

Test description

Number of tests

LS1-Water (3)

1

PAH’s.

(3) Screening suite: pH, Metals and Non-Metals, total Sulphate, Sulphide, total Cyanide, total Phenols, speciated

Further details of the design investigation works are presented in the investigation report.
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Figure 2: Ground Investigation Layout (Via Land Science Supplementary Gl Report) with added approximate
Monitoring Well Locations.
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3.2.2 Quantitative Risk Assessment Methodology

The GQRA’s objective was to measure the results obtained in the laboratory tests from the site investigation against
the generic acceptance criteria (GAC).

3.2.3 Results from the Generic Quantitative Risk Assessment
Based on the assessment, the following results are identified:
Soil Samples:

e Exceedance of heavy metal content is present in 18 samples, between 0.4 and 2.3 m below ground level.
The detected heavy metals are Lead, Mercury and Beryllium.

e Exceedance for speciated PAH limits is present in 31 samples, between 0.2 and 0.6 m below ground level.
Including all eight samples in the supplementary investigation. The detected PAH are Naphthalene,
Benzo(a) anthracene, Chrysene, Benzo(b) fluoranthene, Benzo(a)pyrene and Di-benzo(a,h) anthracene.

e No asbestos was detected in the samples tested.

e One exceedance of Total Petroleum Hydrocarbon (TPH) limit in all of the tested samples at 0.3m depth.

¢ No exceedance for any MTBE and BTEX limit in all the tested samples.

e No exceedance for any PCB’s in all the tested samples.

e Volatile organic compound (VOC) and semi volatile organic compound (SVOC’s) were found in 14 of 15
samples in the supplementary investigation.

Groundwater Samples:
e Exceedance of copper content was found in one borehole (BHOO03).
Groundwater Monitoring

e Groundwater level was found to be 4.4m below ground level during the return visit undertaken to date, it
was not encountered during the investigation works although water level measurements were made
difficult due to the use of flush.

Gas Monitoring
Results from the six rounds of Gas Monitoring are presented in Table 4 below.

Table 4: Summary of Ground Gas Monitoring Results

Exploratory Hole | Max Flow Rate ) Max VOC’s
Max COz2 [%] Max CH4 [%] Min Oz [%]

Location [I/hr] [ppm]
MWO0O01 0.8 0.7 0.0 20.8 210.0
MWO002 0.8 2.2 0.2 20.9 3.0
MWO003 0.3 1.0 0.0 20.9 0.2
MWO004 0.8 0.1 0.0 20.7 0.0
BHOO03 0.5 0.5 0.0 20.7 0.0

Utilising CIRIA C665 - Assessing risks posed by hazardous ground gases to buildings, a gas screening value can be
derived for the site using the following equation:

Gas screening value (litres of gas per hour) = max borehole flow rate (I/hr) x max gas concentration (%).

The max flow rate on site was observed at 0.8 I/hr and the maximum gas concentration was found to be 2.2% CO,
in BHOO3, hence the preliminary Gas Screening Value (GSV) for the site is 0.018. This figure will may change
following the results of the remaining round of gas monitoring.

CARMOOR ROAD | P452204 | REMIDATION STRATEGY | LO74-WTW-11-XX.XX-T-G-000005 | P04
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Figure 3 presents the Characters Situation values from CIRIA C655. Given the site has a GSV of 0.018, the site
could be classified as Characteristic Situation 1, however given the concentrations of VOC's measured,
Characteristic Situation 2 shall be recommended. This conclusion is reflected in the Ground Gas Assessment

completed by Land Science, included as Appendix 3.

Gas screening
Characteristic ?omﬂgratl_)le Risk value (GSV) oical ]
P : classitication IS . Ical source O
situation ) o (CHz 0r COy) | Additional factors | 7P .
in DETR et al | classification hnit generation
(CIRIAR149) | " (1990) (I/hr)
Threshold
Typically methane £1 % Natural soils with low
ioxi organic content
1 A Very low risk <0.07 and/or carbon dioxide
£5 %. Otherwise consider “Typical” made
increase to Situation 2 ground
Borehole air flow rate not Natural soil, high
to exceed 70l/hr. peat/organic content.
2 B Low risk <0.7 Otherwise consider —
increase to characteristic Typical” made
Situation 3 ground
Old landfill, inert
3 C Moderate risk <3.5 waste, mineworking
flooded
Quantitative risk Mmewor.kmg R
R susceptible to
Moderate to assessment required to R
4 2 high risk <15 evaluate scope of flooding, completed
g . P landfill (WMP 268
protective measures. S
criteria)
Mineworking
unflooded inactive
5 E High risk <70 with shallow
workings near
surface
6 F Very high risk >70 Recent landfill site

Figure 3: Characteristic Gas Screening Situation (via CIRIA C655)

3.3 REVISED CONCEPTUAL SITE MODEL

The results from the ground investigation confirmed the results initially anticipated in the desk study. The following
risks with rating low to moderate or higher associated with land contamination remain:

J Human health users of the proposed site via direct contact of on-site contamination
. Human health users off site via migration of on-site contamination

. Sulphate attack to proposed below ground structures due to on-site contamination
U Contamination of secondary aquifers via leaching of on-site contamination

. Human health users of the proposed site via migration from off-site contaminants

Risks to site workers and the environment (from potential land contamination) during the construction phase of the
proposed development should be appropriately managed by successful implementation of construction phase risk
assessments and method statements (RAMS). The associated construction phase risks from potential
contamination are not considered further but should be appropriately considered and mitigated by the Principal
Contractor in their preparation and implementation of construction phase RAMS and Construction Phase Plan
(CPP).

As presented in Table 5, the impact of the contaminant sources listed above are most notably to the end users of
the development, neighbours, proposed structure, and environment.
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Potential Contaminant
Linkage

Risk Level

Justification based on
Results from
Investigation Report

Revised Risk Level

(ground gas
& vapours)

and inhalation

Potential
Contaminant Potential Pathway Receptor
Source
On-site
Made Direct contact with soil,
Ground Inhalation of windblown
(Metals, soil, Ingestion of soil
PAHs)
On-site Impact to water supply
i followed b
Made plpes ° pwe y Human
Ground ingestion of health
contaminated water o??)ropl(j)sszrds
PAHs suppl
( ) pply site
On-site
Made .
Ground Ground gas generation

Results from the ground
investigation and
monitoring indicated
heavy metals and PAH
contamination of Made
Ground

Magnitude: Medium
Likelihood: Probable

Moderate
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heavy metals and PAH
contamination of Made
Ground

Magnitude: Medium
Likelihood: Probable
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Potential
Contaminant
Source

Potential Pathway

On-site

Made

Ground Soil vapour generation

(ground gas and inhalation

& vapours)
On-site
Made Inhalation of windblown
Ground . .
soil from the site
(Metals,
PAHs)
On-site
Made Off-site migration and Off-site
Ground direct contact with human
i i health
(ground gas impacted soil
& vapours)
On-site
Made Off-site migration and
Ground ingestion of impacted
(ground gas soil and dust
& vapours)
On-site

Receptor

Potential Contaminant
Linkage

Yes

(Volatile contaminants
are potentially present)

Yes
(Open ground areas
associated with student

accommodation and
the

community centre
present

in the vicinity)
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Justification based on
Results from
Investigation Report

Risk Level Revised Risk Level

Based on results from the
ground investigation and
monitoring, volatile
contaminants are be
present. Ground Gas is
characterised as CS1
within the GQRA.
Magnitude: Medium
Likelihood: Probable

Low to moderate Moderate

Yes

(Open ground areas

Low to moderate Low to moderate

associated with student
accommodation and the
community centre present

in the vicinity)

Low to moderate Low to moderate

Magnitude: Medium
Likelihood: Low
Likelihood
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Potential Potential Contaminant Justification based on
Contaminant Potential Pathway Receptor . Risk Level Results from Revised Risk Level
Linkage .
Source Investigation Report
Made
Ground Impact to water supply
(PAHs, pipes followed by
Metals) ingestion of
contaminated
water supply
On-site Based on results from the
ground investigation and
Made Ground gas generation, monitoring, ground gas
Ground off-site migration and associated to hydrocarbon Moderate
inhalation contamination is present
(grs:ngugr:)s Magnitude: Medium
P Likelihood: Probable
On-site Based on results from the
ground investigation and
Made Soil vapour generation, monitoring, volatile
Ground off-site migration and contaminants are likely to Moderate
(PAHS, inhalation b.e pre.sent .
Metals) Magnitude: Medium
Likelihood: Probable
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Potential
Contaminant
Source

On-site

Made
Ground

(PAHs,
Metals)

On-site

Made
Ground

(ground gas
& vapours)

On-site
Made
Ground

(PAHSs,
Metals)

Potential Pathway

Direct contact

Migration followed by
ignition of ground gas

Migration followed by
ignition of soil vapour

Receptor

On-site

below

ground
structures

Potential Contaminant
Linkage

Yes
(Structures may be

constructed in
impacted

soils)

Yes
(Made Ground and
current site use
represents a potential

source of ground gas)

Yes

(Volatile contaminants
are

potentially present)
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Risk Level

Low to moderate

Low to moderate

Low to moderate

Justification based on
Results from
Investigation Report

Yes
(Structures may be

constructed in shallow,
impacted

soils)

Magnitude: Medium
Likelihood: Probable

Based on results from the
ground investigation and
monitoring, ground gas
associated to hydrocarbon
contamination is present
Ground Gas is
characterised as CS1
within the GQRA.
Magnitude: Medium
Likelihood: Probable

Based on results from the
ground investigation and
monitoring, ground gas
associated to hydrocarbon
contamination is present
Magnitude: Medium
Likelihood: Probable
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Revised Risk Level

Moderate

Moderate

Moderate
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Potential
Contaminant
Source

On-site

Made
Ground

(PAHSs,
Metals)

On-site

Made
Ground

(ground gas
& vapours)

On-site

Made
Ground

(ground gas
& vapours)

On-site

Potential Pathway

Off-site migration
followed by direct
contact

Off-site migration
followed by ignition of
ground gas

Off-site migration
followed by ignition of
soil vapour

Leaching and migration
to groundwater via the

unsaturated zone;

Receptor

Off-site
below
ground

structures

Potential Contaminant
Linkage

Yes
(Onsite contamination

unlikely to migrate off
site

and cause damage to

adjacent foundations)

Yes
(Made Ground and
current site use
represents a potential

source of ground gas)

Yes

(Volatile contaminants
are

potentially present)

Yes

(Limited shallow
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Risk Level

Low

Low to moderate

Low to moderate

Low to moderate

Justification based on
Results from
Investigation Report

Yes

(On site contamination
unlikely to migrate off site
and affect neighbouring
below-ground structures)

Magnitude: Medium
Likelihood: Unlikely

Based on results from the
ground investigation and
monitoring, VOCs
associated to hydrocarbon
contamination is present
but are unlikely to migrate
so the fine soils present at
surface level
Magnitude: Medium
Likelihood: Low

Based on results from the
ground investigation and
monitoring, volatile
contaminants are likely to
be present but are unlikely
to migrate so the fine soils
present at surface level
Magnitude: Medium
Likelihood: Low

Yes

| 1+ V. INN !
whitby wood
Revised Risk Level
Low
Low
Low
Low
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Potential

Contaminant

Source

Made
Ground

(PAHSs,
Metals)

On-site
Made
Ground

(PAHSs,
Metals)

On-site

Made
Ground

(PAHs,
Metals)
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Potential Pathway

Perched water
percolation or lateral
migration;
Migration via advection
and diffusion in the
saturated zone; and

Vertical and lateral
migration of free-phase
product in the
unsaturated and
saturated zones.

On-site ingestion /
dermal contact /
inhalation / root uptake

Off-site migration at
shallow depth followed
by ingestion / dermal
contact
/ inhalation / root
uptake

Receptor

Controlled
waters -
Underlying
Secondary A
Aquifer
(River
Terrace
Deposits)

Flora and
fauna in
proposed
soft-
landscaped
areas at the
site

Off-site flora
and fauna in
soft-
landscaped
areas nearby
and Nature
Conservation
Area
immediately
south

Potential Contaminant

Linkage

groundwater likely to be

present within the Till

and

groundwater likely to be

present at depth within

the Collyhurst
Sandstone

Formation)

Yes

(Very limited soft-

landscaping
is proposed

and it is of low
sensitivity)

Yes

(Very limited soft-

landscaping
is in the

immediately
surrounding

area and it is of low

sensitivity)

whitby wood

Justification based on
Results from
Investigation Report

Risk Level Revised Risk Level

(No groundwater was
encountered during
drilling and the use of
flush in impermeable soil
made return readings less
credible)
Magnitude: Medium
Likelihood: Low
Likelihood

Yes

(Very limited soft-
landscaping

is proposed
Low Low
and it is of low sensitivity)
Magnitude: Low
Likelihood: Low
Likelihood
Yes

(Very limited soft-
landscaping

Low is in the Low
immediately surrounding
area and it is of low

sensitivity)
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Potential
Contaminant
Source

Off-site

Laundry,
sub-station,
garages

(TPH, PAH,
Metals)

Off-site

Laundry,
sub-station,
garages

(TPH, PAH,
Metals)
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Potential Pathway

On-site migration
followed by direct
contact or ingestion of
soil

Inhalation of windblown

soil from off-site

Receptor

Human
health users
of proposed

site

Potential Contaminant

Linkage Risk Level

No

(Surrounding area
predominantly sealed
surfaces, therefore, a Not applicable
viable source of

contaminated
windblown

soil is not present)

P04

whitby wood

Justification based on
Results from
Investigation Report

Magnitude: Medium
Likelihood: Low
Likelihood

No
(Surrounding area
predominantly sealed
surfaces, therefore, a Not applicable
viable source of
contaminated windblown

soil is not present)

Revised Risk Level
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Potential Potential Contaminant Justification based on
Contaminant Potential Pathway Receptor Linkage Risk Level Results from Revised Risk Level
Source g Investigation Report
Off-site On-site migration
Laundry, followed by mwpact to
arages water supply pipes and
garag ingestion of the water
(VOC, SVOC) supply
Off-site No No
Laundry, Ground gas generation, (No sources of off-site (No sources of off-site
’ on-site migration and Not applicable Not applicable
garages inhalation ground gas have been ground gas have been
(VOC, Svoc) identified) identified)
Yes
(Potential sources of
Off-site
Soil vapour generation volatile contamination
Laundry, ) Lo ’
garages on-site migration and have been identified Moderate
inhalation
(VOC, SVOC) on the site)
Magnitude: Medium
Likelihood: Medium
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Potential Potential Contaminant Justification based on
Contaminant Potential Pathway Receptor Linkage Risk Level Results from Revised Risk Level
Source Investigation Report
Yes
Yes i
Off-site | (Unlikely that gross
(Unlikely that gross contamination with
Laundry, On-site migration inati i
sub-station, ) contamination with potential to damage
arages followed by direct . Low Low
garag contact potential to damage structures is migrating
(TPH, PAH, structures is migrating '
Metals) | onto site)
onto site) Magnitude: Medium
Likelihood: Low
Off-site Onsite No
On-site migration pelow (No sources of off-site
round )
Laundry, followed by ignition of tg . Not applicable Not applicable
garages ground gas SUUCIUreS — ground gas have been
(VOC, SvOC) identified)
Yes
Off-site Yes (Sources of
On-site migration (Potential sources of i inati
Lil:gdg' followed by ignition of _ - Low to moderate volatile contamination Moderate
garag soil vapour volatile contamination have been identified)
(VOC, SvOC) have been identified) Magnitude: Medium

Likelihood: Medium
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Potential
Contaminant Potential Pathway
Source

Off-site

Laundry,
sub-station,
garages

(TPH, PAH,
Metals)

On-site ingestion /
dermal contact /
inhalation / root uptake

whitby wood

Potential Contaminant e Mo ofet i) i
Risk Level Results from Revised Risk Level

Receptor .
Linkage Investigation Report

Flora and
faunain
proposed
soft-
landscaped
areas at the
site
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4 REMEDIATION OBJECTIVES
4.1 GENERAL

The proposed remediation strategy aims to break or remove the potential pollutant linkages identified in the above
conceptual model. The aim of the remediation of the site is to provide a site that is suitable for its end land use and
does not pose a risk to future site users or the surrounding environment.

At the time of writing, the foundation solution to be adopted is piled foundations. Therefore, the sequence of works
for this scheme is:

e Demolition of the existing structures

e Excavation exercise and installation of working platform
e Installation of piles

e Excavation to cutoff level

e Formation of pile caps

e  Main structural works

e Landscaping

The remedial works shall be inspected and verified by a suitably qualified and experienced environmental
consultant.

The Contractor shall submit a method statement to Whitby Wood for approval in advance of the works. The method
statement shall demonstrate that potential contamination issues have been considered and appropriate
procedures and contingency measures will be implemented to mitigate against the possible release or spread of
ground, liquid or airborne contaminants.

4.2 SUMMARY MITIGATION MEASURES

The measures employed on site are dependent on the type of works being undertaken. Table 6 describes the
methods to be used for the areas to be developed with structures and the areas to be landscaped.

Table 6: Remedial Options for Permanent Works

Proposed Remediation

No.
Measure

Linkage Comments

Area of Proposed Structure

Not a treatment but does contain the contaminant. Stops

1 Cover System / Capping Pathway leaching and vertical movement.
Interruption Concrete Structure acts as a capping layer for the existing

ground on site

Proposed works for the construction of the floor requires

2 Excavation and Removal Source bulk excavation. Excavated soil should undergo proper
Removal . .
testing prior to removal/reuse.
The proposed load bearing piles will penetrate through
various strata and introduce a new pathway for
contaminants present in the Made Ground to migrate to
underlying strata and the existing groundwater. CFA piling
_ Pathway minimises this risk as it is a method which causes minimal
3 CFA Piles Interruption disturbance to the surrounding soil during installation.

An appropriate piling method statement to control
arisings/bleed is required from the Piling Contractor. Piling
shall not be relied upon as a remediation measure for
controlled waters unless specifically assessed.
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No. Proposed Remediation Linkage Comments
Measure
Pathwa Not a treatment but contains the possibility of gasses to
4 Gas Vapour Membrane Interru )([ion infiltrate closed spaces within the structure. As
P recommended by CIRIA C655 - Hazardous Gases.
5 Concrete Class Design Receptor Concrete to be designed to the adequate Sulphate Class to
as per BRE 465 Improvement ensure that it can withstand sulphate attacks
Area of Hard Landscaping
Not a treatment but does contain the contaminant. Stops
) Pathw. leaching and vertical movement.
1 Cover System / Capping at ay.
Interruption Pavement acts as a capping layer for the existing ground on
site.
The top 0.7m of Made Ground will be excavated and
5 Excavation and Removal Source replaced with the coyer system/capping layer in gertam
Removal areas. Excavated soil should undergo proper testing prior to
removal/reuse.
Buried tanks
Source Should any tanks be encountered, the contractor shall
1 Removal and disposal ensure that all buried tanks have been completely removed
removal . L
in the demolition phase of the works.

4.3 INFLUENCE OF REMEDIATION WORKS TO RECEPTORS
4.3.1 On-site Human Health

Four moderate risks associated with the presence of Made Ground were identified on site in the revised conceptual
site model. These are associated with ingestion or inhalation of contaminants which construction staff will be
directly exposed to. All groundworkers shall be issued appropriate PPE to work in close contact with contaminated
materials including but not limited to: protective clothing, footwear, and gloves.

End users will be at a lower risk of exposure to ingestion or inhalation of the contaminants in the soil due to
removal of Made Ground and hard covering, however some risk remains. Two options to mitigate this risk will be
discussed here: removal and capping. The site is expected to feature hard cover over its entire surface area,
therefore the contaminated deposits can either be confined below the new structures and surfaces or be entirely
removed from site and replaced with appropriate fill. Both solutions offer advantages, while the solution of
replacing the material present on site is a simple means to ensure that the source of contamination is removed,
capping the material offers cost savings and ease of installation. Given the planned site wide excavation and
significant coverage from building or hard cover, the risk to end users via direct contact ingestion is thought to be
minimal.

In any areas of landscaping, the soft landscaping is expected to consist of a 600mm cover layer as per BRE 465
and will therefore replace the majority of Made Ground.

The majority of soft landscaping areas shall be beneath the construction pile mat, and hence the cover layer shall
comprise at least 600mm of site won crushed concrete, with required soft landscaping build up above. The aim of
the capping layer is to provide a clear barrier between the limited remaining Made Ground and site end users and
hence prevent a the formation of a contamination pathway. Details of the test results of the material utilised are
presented in Appendix D.

A further area of soft landscaping is proposed to present along the northern border of the site, in this area Made
Ground is to be removed to at least 600mm and backfilled with clean imported fill comprising landscaping build up,
subbase and topsoil. Details of the imported fill shall be included within the Verification Report following the works.
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In areas of structural development, no direct pathway will remain between the site users and the contamination in
the ground as discussed above, however, vapours can permeate the structure and present a risk to the users.
Vapours can be contained by a gas membrane placed below foundations; this is not required in hard or soft
landscaping areas as the vapours cannot accumulate in open air conditions. An installation and verification
specification for the Gas Membrane is included within the associated Earthworks specification as Appendix 6/5
(LO74-WTW-11-XX.XX-T-G-000002_P03).

The majority of the Made Ground is to excavated and replaced during the construction of the working platform,
significantly reducing the impact of the source and providing a barrier in the pathway. A gas membrane is still
recommended to ensure the prevention of vapour build up.

The second pathway of concern is ingestion via impact to the water supply pipes. There are two possible solutions
to this issue. Firstly, contain water supply pipes within any drainage or bedding layers free of contamination, which
may be applicable if all Made Ground is removed from site. The other possibility is to alter the composition of the
pipes to a material which would prevent contamination migration, cast iron for example, should they be laid in
contaminated ground. No potable water pipes shall be placed within Made Ground without an altered pipe
composition.

During earthworks, temporary stockpiles of excavated materials on site waiting for off-site removal shall be formed
as discrete mounds and where possible, resting or hardstanding, or alternatively on impermeable membranes to
prevent cross contamination of the site. A record shall be maintained of the location of temporary stockpiles, their
chemical status, and from where the materials were originally excavated.

4.3.2 Off-site Human Health

Off-site human health could also be at risk via similar pathways to onsite human health explained above but will be
addressed in a different manner. The significant difference between the two receptors is the migration of
contamination sources required for the risk to be realised, a remediation strategy for this receptor will focus on this.
The pathways of concern are again direct contact, ingestion of soil or dust and ingestion via water supply pipes, the
latter are addressed in the same manner as in section 4.3.1. The direct contact with soil and ingestion of soil or
dust are likely to be escalated by the measures required for section 4.3.1, specifically when concerning the removal
or temporary storage of excavated contaminated material on or near site.

Temporary stockpiles shall be controlled as per section 4.3.1.

4.3.3 Off-Site Flora and Fauna

The same measures undertaken in section 4.3.1 should account for any potential issues to offsite flora and fauna.
Any location chosen for offsite storage of any excavated material, temporary or otherwise, should be properly
researched and approved.

4.3.4 Controlled Waters

As per the ground model discussed in section 3.1, the site is underlain by an impermeable stratum of Till which lies
above a principle aquifer contained in the Collyhurst Sandstone Formation. The results of the site-specific site
investigation, the Till extends from approximately 1m below ground level (bgl) to between 15 to 19.5m bgl.

Some perched groundwater may be present within Made Ground, however the majority of Made Ground shall be
removed as part of enabling works. No significant dewatering is anticipated.

The works likely to impact the principal aquifer on this site are the piling works which may open vertical flow paths,
linking the contamination of the Made Ground to the aquifer. To avoid this, the Contractor should consider this risk
when selecting an appropriate method of installation, methods such as CFA piling present minimal risk for cross
contamination as it causes minimal disturbance during installation and seals the pathway with grout without
leaving an open excavation. Piles are currently scheduled to terminate in the Till Member, the risk to the principal
aquifer Is considered low.

4.3.5 Below Ground Structures

Buried structures may be exposed to aggressive soil or water conditions, the site-specific investigations collected
samples to quantify the risk and determined from the results of the Sulphate and pH analyses that the appropriate
concrete design class should be Class DS-1 and an ACEC class AC-1.
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4.4 CLASSIFICATION OF EXCAVATED MATERIALS

Due to the concentrations of total PAH and TPH found in the samples tested for WAC, the material on site cannot
be classified as inert sitewide. From the site use and historical use, the area of the site to the northeast has been
less exposed to contamination than the rest of the site and could be classified as inert. The site investigation
confirmed this and indicated the area of the courtyard behind the garages to be the most contaminated with WAC
testing classifying it as Stabilised Non-Reactive Hazardous Waste. Made Ground in other areas were not found to
be hazardous but did not meet the criteria to be classified as inert, it should therefore be treated as Non-
Hazardous.

When undertaking the excavation works, the Contractor should take care to identify visual and olfactory signs of
contamination to avoid cross contamination between different material stockpiles on site.

4.5 CONTRACTOR’S METHOD STATEMENT AND INSPECTION OF REMEDIATION
WORKS

The Principal Contractor shall submit, in advance of the works, a method statement(s) to Whitby Wood for approval.
The method statement(s) shall demonstrate that all relevant potential contamination issues have been considered
and that appropriate procedures and contingency measures will be implemented to mitigate against the possible
release of ground, liquid or airborne contaminants.

Responsibility for the correct implementation of the remediation strategy lies with the appointed Contractor.
However, the remedial works shall be inspected and validated by a suitably qualified and experienced
Environmental Consultant.

4.6 INSPECTION AND TESTING

The Environmental Consultant shall be present on the site during the proposed remediation works. Laboratory
analyses shall be carried out at an MCERTS and UKAS-accredited laboratory.

It is possible that the groundworks/remediation will encounter different conditions from those revealed by the site
investigation that may require special treatment or other alleviation measures. When the Contractor encounters
unexpected ground conditions or potentially suspect materials, the Environmental Consultant shall be informed
immediately to carry out an inspection as soon as is reasonably practical. The Environmental Consultant shall
advise the Client and Contractor of any requirements of additional investigations or possible modifications to the
remediation works.
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5 WORKING PRACTICE AND WATCHING BRIEF
5.1 STAFF TRAINING/BRIEF

All site staff, site contractors and site visitors, shall be briefed on the site conditions, and should be aware of any
potential contamination present on site, including any land, water or airborne contamination, any specific location
on site that is most likely to be affected. If any contamination is encountered in site observations, it should be
record as highlighted in section 5.2 and 5.3.

The following measures are suggested to provide a minimum level of protection:

. All ground workers on-site should be issued with protective clothing, dust masks, footwear and gloves.
. Care should be taken to minimise the amount of mud generated on-site

Reference should be made to the following Health and Safety Executive (HSE) document:

. CIRIA Report R 132 Guide for safe working on contaminated sites

5.2 WASTE DISPOSAL

Classification of any material to be disposed of to landfill shall be agreed in advance with the landfill operator(s), as
appropriate. Any waste classified as “Hazardous” shall be disposed of in accordance with the Hazardous waste
Regulations 2005.

All contaminated materials removed off-site shall be transported to an approved licensed landfill for final disposal.
The Contractor shall provide a full documentary record of the operation. Copies of the documents should be
provided to the Environmental Consultant for inclusion in the verification report.

5.3 WATCHING BRIEF

Watching brief is an action put into place to help minimise the infiltration of any contamination which was not
present during the site investigation. The watching brief consists of:

. Any observation of contamination made during the development by any member of site staff, contractors or
visitor.
. Photographic record of key stages of the development and key events, including new encounters with any

contamination, formation levels of excavation, any reduced level dig/mass, and formation of landscape.

Areas with greater concern of contamination should be provided with a more specific watching brief to ensure risk
is minimised on site. The brief should be prepared by a qualified site manager and/or by an environmental
consultant.

During the development, the site manager is accountable and responsible for observing any works requiring the
removal of the Made Ground during piling works to ensure any contamination encountered and method of
contamination removal are recorded.

5.4 DISCOVERY STRATEGY

The discovery strategy specifies the actions that should be taken in place if contamination is encountered during
the works.

Examples of significant observations are identified below in Table 6 but are not only restricted to these items.
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Table 7: Examples of Significant Observations

Evidence | Description

Waste material (refuse, barrels, industrial wastes, ash, tar, etc) buried across the site.

Fuel or oil like dark coloured substances present on soil surfaces mixed, smeared, or floating as well
as presenting in the surface or ground water.

Visual
Coloured marks across the site, for example colours such red, yellow, orange, green, light or dark
blue, etc can be an indication of contamination.
Large quantity of unexpected soil such as ash and clinker can suggest contamination
Hydrocarbon, Fuel, oil, and chemical type odours

Odours
Unusual odours, such as sweet or fishy odours
Nausea and light headache by staff or visitor during exaction works, when visual or olfactory

. evidence of contamination exists.
Wellbein
g Blistering, burning, or reddening of the skin due to contact with the soil.

Difficulty in breathing for example burning of nasal passages, throat, lungs or skin.
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6 VERIFICATION REPORTING
6.1 GENERAL

A Verification report is a requirement of the planning process to help verify remedial works are completed in
accordance with approved methodologies and the risk associated with contamination is reduced ensuring the site
is suitable for the end-users. The verification report is provided once all groundworks, including foundation works,
are completed.

The following items are assessed in the verification report; therefore, information should be provided during the
course of the works.

e Details of disposal of hazardous materials during demolition and site preparation

e Details of total disposal quantities and final disposal rates for waste soil

o Copies of relevant waste management/disposal licenses or PC Permits, as applicable.

o Copies of registered waste carrier certificates

e Records of any consents, permits, authorisation and/or licenses held or obtained by the Contractor (and
subcontractors) relevant to the workers. Validation sample records

The following can also be included regarding backfill and import records, as necessary.

e Chemical and geotechnical data from site derived fill materials and topsoil
e Chemical and geotechnical data for imported fill materials and topsoil
e Imported fill summary records.
e Waste disposal records, including the following as applicable.
e  Soils disposal summary and daily disposal records.
o Liquid waste disposal summary.
Hazardous waste disposal summary
Waste consignment notes.
Tip tickets for each waste disposal facility use.
Liquid waste transfer notes

6.2 VERIFICATION OF IMPORTED TOPSOIL

Imported topsoil that is used for soil remediation works (capping) shall be sampled and analysed to demonstrate its
chemical suitability Analyses of the samples shall be carried out at an independent accredit laboratory (by UKAS
and MCERTS) for an analytical suite which should include the following as a minimum.

O O O O

e Particle size analysis and stone content

e PH and electrical conductivity values

e Heavy metals (AS, B, Ba, Be, Cd, Cr, Cu, Pb, Hg, Ni, Se, V, Zn)
e Aromatic and aliphatic TPH

e Soil organic matter content

e Speciated PAHs

Sampling and analyses of the topsoil shall be carried out in accordance with guidelines and test methods provided
in BS 3882:2015. Analytical results should be compared with Soil Guideline Values (SGV) published by the
Environment Agency or relevant Generic Assessment Criteria (GAC).

The following frequency and quantity of topsoil samples are required:

e Natural source: 1 sample per 40m3, a minimum of 3 samples
e Recycled or Manufactured: 1 sample per 20m3, a minimum of 3 samples

6.3 VERIFICATION OF SOIL CAPPING IMPLEMENTATION

The following inspection shall be carried out by the contractor on site to ensure that the proposed capping
thickness is adopted on site.

e Inspection record at the proposed soil capping works
e Asite plan confirming sample and depth check locations
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e Confirmation of clean cover depth including photos (could be done by trial pit and use of photographs
and/or logging of encountered soil)
e Confirmation of the presence of anti-dig layer

The inspection should be carried out with the minimum frequency of 1 at each plot.
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Appendix A: 2024 Phase Il Contamination Assessment (Land Science)
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1.0 EXECUTIVE SUMMARY

This summary is a brief precis of the main findings and conclusions of the investigation. For deta
information, the reader is referred to the main report.

student accommodation. The intrusive investigation included 5no dynamical
rotary follow on, 4no dynamic sampler holes and 2no trial pits.

Strata Base Depth range (m) Summary
Made Ground 0.70-1.20 Grey brown/black san
Till Deposits 16.50 - 19.50

becoming re

at approximate
Collyhurst 20.00+ Red finesgnained
Sandstone

osits. CBR value of 5% recommended for the clay, which is

e designed to DS-1 and AC-1 in accordance with BS8500. Water
ot require protection from aggressive soil contaminants.

al results on Made Ground corresponded to Inert, and some non-hazardous, for most of the
ith SNRHW within the rear yard. Natural soils tested resulted with Inert Waste classification.

Further investigation may be considered in order to determine the distribution of PAHs across the
site, alternatively a vapour membrane may be considered within the ground floor construction.
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2.0 INTRODUCTION

2.1 General

Land Science was instructed to undertake a Phase Il Contamination and Geotechnical Asses
relation to the proposed development at 90 Carmoor Road, Manchester M13 OFB. The [0
shown on Figure 1, which is centred at grid reference 385519E, 395947N.

2.2 Client

subject to the report conditions. It was understood that the Client alr
that this investigation was not a pre-purchase appraisal.

2.3 Area Under Investigation

The area under investigation comprised an active/ga Work ith*front and rear yards, an
abandoned residential building, and a building use
vacant. The proposed layout is indicated on Fig tual investigation undertaken is
indicated on Figure 3. A walkover survey is.presented i ix A. The area was approximately
2100m? or 0.21 hectares.

2.4 Proposed Development

The proposed developme to comprise the demolition of the existing buildings
followed by the constr tudent accommodation. This included three to six-
storeys, forming 17 i ix of studio and cluster unts alongside ancillary facilities and
shared amenity spac i nd other associated works. The proposed development was

covered under planning icati ber 135576/F0/2022. Figure 4 illustrates the layout of the
dings of this report may be not valid if the proposed development is
altered.

k Study P451205-DOC-S-001, 18" November 2022. A-squared Studi Engineers Ltd.

The phase Il ground investigation was carried out in accordance with the recommendations of the
pre s report and all reports must be read in conjunction with each other.

.6 Scope of Work
The work carried out is described in detail in following sections but in summary included:
o An intrusive investigation comprising cable percussion boreholes with follow-on rotary drilled

boreholes, dynamic sampling, trial pits for soakage testing, dynamic cone penetrometer (DCP)
testing for equivalent CBR design;
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o Preliminary geotechnical testing of selected soil samples in the field and laboratory;

o Preliminary chemical testing of selected soil and water samples in the field and laboratory;

o Installation of a water monitoring well, and a return visit.

The fieldwork was conducted between 22" January and 2" February 2024, under the superyisio
Land Science. The return monitoring visit was conducted on 22" February 2024.

2.7 Geotechnical Objectives

An interpretive Ground Investigation Report (GIR) was required in order to pro ssment of
ground conditions with respect to proposed foundations, pavements, soa
specification and excavations.

2.8 Geo-Environmental Objectives

A phase Il intrusive investigation was required, to provid risk assessment

(GQRA).

eneric quanti
The reports were required to assess risks associz
adjacent land uses, and the wider environment, i
2.9 Standards

Where practicable, the investigati
standards and guidance:

o CRM) Environment Agency 2020

o

o

o Building Regulati ument C: Site preparation and resistance to contaminants
and moi HM rnment, July 2013.

O O O O O
o
—
o
=
(8]
<.
m
>
o,
]
(1]
1]
.
>
o
o
c
=
©
@]
(%]
1]
(%]

Other technical sources have been cited in respect of specific aspects of the investigation, as
refer@nced throughout the text.
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3.0 SUMMARY OF PREVIOUS INVESTIGATION

3.1 General

This summary is a brief precis of the main findings and conclusions of the previous
Geotechnical and Geo-Environmental Assessment carried out by others. For detailed info
the reader is referred to the main report.

The development site falls within the central area of Manchester. It is locat
defined city centre. The site area is approximately 2100m?. The site is bounded
the east, United Students — Brookhall student accommodation on the west,
Community Centre on the north and retail terraces on the south. Ac to the site is
Road from east and Autumn Street on the west.

3.2 Site Description

Existing uses on the site include a garage workshop, an ilding, and a building
used previously as a private day nursery which i e buildings are of any
architectural merit or are subject to statutory fp! ion. 2 ation site is not within a
conservation area. It is situated 250 metres north onservation area. It is understood
that the existing buildings within site will be,d ® the new site development.

Existing information from British Geg eolndex Onshore database indicates that
the site is underlain by superfici isipg Till (Diamicton) deposits, overlying the
bedrock Collyhurst Sandston endMade Ground is anticipated to be present on site due to

the nature of the site su des the existing building footprint and hardstanding

deposits from approximately 125m to the west of the site, beyond which
ion bedrock is recorded to be present below the Till deposits.

Information from the British Geological Survey (BGS) Geology of Britain web map was used to provide
the following preliminary ground model:
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Lithology Depth below ground Thickness Description
level (m bgl) (m)

Made 0.00 0.70to Variable anthropogenic deposits

Ground 0.75 comprising natural soils, asphalt
concrete surfacing, gravels
ash

Till Deposits | 0.70to 0.75 Upto12m | Soft to stiff, brown sil

(Diamicton) sand lenses and some
gravel. Becoming sandy

Collyhurst From 12.70 Unproven Red Sandstone bedrock with

Sandstone beds of ‘mill
alternating wit
shard sand with so dded grey
Sa nes locally.

In addition, groundwater was anticipated, as follows

e Perched water — in granular soils upon

gases and vapours on,site associ

ohesive soil

sociated with Made Ground but
ing bedrock.
to the south/southwest.

dismantling, repairs and servicing, as well as
ing — leading to likely spills and leaks, impacting the
groundwater. A risk was considered from the ground
with these activities and any underlying Made Ground.
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4.0 INTRUSIVE INVESTIGATION

4.1 Investigation Rationale

The scope and layout of the investigation was specified by Whitby Wood Ltd. In su
comprised:

e 5no. dynamically sampler boreholes with follow-on rotary drilled bo
bedrock to determine pile design parameters;

e 4no. dynamic sampler boreholes;

e 2no. trial pits;

e The positions were located to give broad coverage across th
on the active site;

with the response zone in the superficial and bedrog

Position | Provisional Depth | Existing Location
BHOO1 20m Front of garage o
BHO002

g, installations etc.
D, SV, HP, SPT
PID, SV, HP, SPT

BHOO03 Rear of garage o PID, SV, HP, SPT, MW
BHO004 ge of PID, SV, HP, SPT
BHOO05 PID, SV, HP, SPT
WS001 | 3m PID, SV, HP, SPT
WS002 ge off AUtUmn Street PID, SV, HP, SPT
WS003 arage off Carmoor Road PID, SV, HP, SPT
WS004 ageoff Autumn Street PID, SV, HP, SPT
TPOO1 r of garage off Autumn Street PID, SV, HP, FHST

TP002 of garage off Carmoor Road PID, SV, HP, FHST

Area of Concern | Investigation Position(s)
Shallow soil Shallow exploratory holes located in and around the proposed | WS001-
copditions development footprint WS004
inkable soils Plasticity index and particle size testing was scheduled to | BHOO1-
determine the shrinkability and percentage passing 425um sieve. | BHOO5
Sulphate Representative samples from relevant depths were scheduled for | BH001-
analysis of pH value and water soluble Sulphate. BHO05
Frost Samples were submitted for plasticity index (cohesive) or particle | BHOO1-
susceptibility size distribution (granular) to determine frost susceptibility. BHO05
Soakage A shallow exploratory hole was positioned in the indicated | TPOO1 and
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Area of Concern | Investigation Position(s)
potential soakaway location. TP002
Potential piled 20m deep cable percussive/rotary boreholes were sunk across the | BH001-
foundations site to provide deeper ground and groundwater information and | BHOQS
parameters for pile design.
Groundwater Observations on the occurrence of water and standing levels were

to be made during the fieldwork. A Standpipe WAS installed
enable return groundwater monitoring.

4.3 Contamination Strategy

Geo-environmental aspects were investigated based on the following strategy:

Area of Concern Investigation

Made Ground Representative samples of soil wg
for a broad industry
contaminants.
Superficial —Till Groundwater levels ang
(Diamicton) & Bedrock | required; a monitoring'v

— Collyhurst and into the natdra determine
Sandstone Formation
Waste classification

re to be scree

atieh, representative | BHO01-BHOO5,
for contaminants and | TP001-TP002 &
WS001-WS004

4.4 Enabling Works

Rotary drilling is used to form a deep observation borehole or for obtaining representative samples
of rock. The drilling method involves a powered rotary cutting head on the end of a shaft, driven into
the ground as it rotates. The system requires lubrication (air, water or drilling mud) to keep the
cutting head cool.

4.8 Field Shear Vane (SV)

Page 10 of 44



90 CARMOOR ROAD, MANCHESTER, M13 OFB LO n d :(?,

PHASE 1l CONTAMINATION AND GEOTECHNICAL ASSESSMENT

Whitby Wood Science

Field shear vane tests were performed on samples of cohesive materials recovered from the
boreholes. The test provides a direct estimate of undrained shear strength (in kN/m?), and in turn
may be used to give an indication of consistency as defined in BS5930.

4.9 Hand Penetrometer (HP)

Hand penetrometer tests were performed on samples of cohesive materials rec
boreholes. The test is used to approximate undrained shear strength and in t
give an indication of consistency as defined in BS5930.

4.10 Falling Head Soakage Testing (FHST)

A test bore is filled with water and the drop in water level over time ecorded, #e provide an
indication on the likely permeability of different strata.

4.11 Standard Penetration Test (SPT)

The Standard Penetration Test involved driving a ¢ n sampler (SPT(S)) with a
percussive hammer weight and recording the nu @ penetrate six consecutive intervals
of 75mm; the first two are discarded as ‘seating e final four are added together to
calculate an N-Value. The procedure is 1 standards including BS5930:2015.

4.12 Monitoring Wells (MW)

Diameter | Strata Objective
50mm Till Deposits and Collyhurst | Groundwater level
Sandstone Formation monitoring

itoring of groundwater levels was undertaken on one occasion on 22nd February

Soil Sampling

amples were recovered from the exploratory holes during the ground investigation and
red/transported in containers appropriate for the laboratory testing undertaken. Sample types
and depths are recorded on the relevant exploratory hole records.

4.14 Groundwater Sampling

A groundwater sample was recovered from the well using dedicated bailers and stored/transported
in containers appropriate for the laboratory testing undertaken.
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4.15 PID Screening (PID)

The samples of soil were screened for VOC'’s in headspace from all positions in shallow soils usi
Photo lonisation Detector (PID) broadly in accordance with the methodology set-out in CIR
Due to interference from humidity and other factors, Land Science adopts a method dete
of 1.0ppm to avoid reporting false positive readings.
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5.0 GROUND CONDITIONS

5.1 General

The expected ground conditions were anticipated to comprise Made Ground over Till Depg
Collyhurst Sandstone to depth. The investigation confirmed the anticipated ground conditio

capping of hardstanding was encountered at surface.

A summary of the encountered conditions is presented below.

Position | Strata Base Depth (mbgl)

Hard-standing Made Ground Till Deposits Collyhurst
BHOO1 0.10 0.70 16.50 20.10+
BHO002 0.10 0.70 15.00
BHOO03 0.10 0.80 19.50
BHO04 0.10 0.80 18.50
BHOO05 0.15 1.20 O
WS001 0.10 0.75
WS002 0.10 0.70
WS003 0.15 0.75 -
WS004 0.16 0.85 -
TPOO1 0.10 -

TP002

hardstanding, which was encountered to depths of between 0.10
mmary comprised: CONCRETE (positions BH002-003, WS001-004 and TP0O01-
E (position BHOO5) and ASPHALT (positions BH001, BH004).

as encountered to depths of between 0.70 and 1.20 mbgl and in summary comprised

greyibrown/black sandy, gravelly CLAY. Sands are fine to medium, gravels are fine to coarse,
subahgular to subrounded flints, bituminous material, concrete and red brick. Suspected
C mination was visually identified (black staining) at positions WS001-004, TP0O01-002.

5.4 Till Deposits

Till Deposits were encountered to depths of between 15.00 and 19.50 mbgl and in summary
comprised grey brown to red brown slightly gravelly CLAY, becoming red brown slightly clayey
gravelly SAND at approximately 12.00m depth.
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5.5 Collyhurst Sandstone (CS)

Collyhurst Sandstone was proved to a maximum depth of 21.00 mbgl and comprised red fine-grained
SANDSTONE.

5.6 Roots and Rootlets
No roots or rootlets were identified in the boreholes.
5.7 Field Evidence of Contamination

Soils at positions WS001-004, TP001-002 from approximately 0.20 to 0.75mbgl were"aoted ow

black staining.

Made Ground was identified 0.70 to 1.20 mbgl, and such materials m rted from an
unknown source or mixed with hazardous materials, an a wide range of
potential contaminants. All such materials should be treate ss proven otherwise.

5.8 Groundwater
Groundwater was not encountered duri e investigative positions.
5.9 Stability and Casing
Instability was noted at a

positions were noted to
summarised below:

bgl at position BHO02 due to sand collapse, all other
owever, casing was used in the rotary boreholes as

Position Casing depth (mbgl)

18.00

18.00

21.00

18.00

18.00
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6.0 FIELD TESTING

6.1 Standard Penetration Test (SPT)

The SPT results from the rotary cored boreholes are summarised below:

0 10 20 30 40 50 60 70 80 90 SPT NA/ALU
0.00 } }
Made Ground
1.00 =" === T e B e
2.00
3.00
| —4— BHO01
4.00
5.00 > L —fi— BH002
6.00 |
=== BHO003
7.00
=—d— BH004
8.00
9.00 BHO05
s 10.00 1 +— Very soft
T 11.00 - S 31 N<4
o
g | | —+— Soft
12.00 : - N<8
\\ ~—+—Firm
N<15
- Stiff
N<30
A et \/ery stiff
‘§ N<60
=
9.00 — cCollyhurst - 5
Sandstone \
.00 —
21.00 | | \

Note: gridlines shown are approximate and indicative only

There was an overall consistent trend of increasing results with depth. The tests refused at depths of
between 10.70 and 11.00m on dense gravels within the Till, and at 16.50, 18.00, 18.50 and 20.00m
on bedrock.
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6.2 Shear Vanes (SV)
The Shear Vane results are summarised below:
READING
KN/M2
20 40 60 80 100 120 140 160 180 200 220 240
0.00
0.50
1.00
A n
1.50 - —e—BHO01
2.00 > —
—— BHO02
/'—
2.50 A<\__\ ——
\
3.00 | === BHO003
3.50 | —&—BHO004
4.00
450 - . —>¢=BH005
g Pl
ES.OO < +— Very soft
% <50 <20kN/m?2
N~ —+— Soft
6.00 <40kN/m2
6.50 \ —+—Firm
/.l’ <75kN/m2
~ —— Stiff
~ <150kN/m2
</ et \ery stiff
\ <300kN/m2
\
A >
/
\\
\\‘ N

There was a particularly soft zone encountered from 9.00m within BHO02. It was assumed the clayey

ote: gridlines shown are approximate and indicative only

soils had weakened with the use of water flush from the rotary rig.
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6.3 Hand Penetrometers (HP)

The Hand Penetrometer results are summarised below:

READING
KN/M2
90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

N

0.50

1.00 \\
1.50 \ Very soft
s L <20kN/m2
T +— Soft
o <40kN/m?2
(a)]
2.00 +—Firm
<75kN/m?2
——t— Stiff
<150kN/m2
2.50 +—Very stiff
<300kN/m2
3.00
Note: gridlines shown pproxima d indicative only
6.4 Testing (FHST)
ing Head Soakage Tests are summarised below:
Strata Test depth | Result Notes
tested range
Till 0.36- Test Water level fell 0.29m in 90
Deposits 0.65m failed minutes, with the water level
remaining at 0.65m for 19 hours.
TP Test 1 0.38- Test Water level fell 0.28m in 180
0.66m failed minutes, with the water level
remaining at 0.66m for 17 hours.

6.5 PID Screening (PID)

None of the samples exhibited VOC'’s above the detection limit, with the exception of the following
tests.
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Position Depth (m) Strata Result (ppm)
TPOO1 0.20 Made Ground 1.8
TPOO1 0.50 1.1
WS001 0.60 3.8
WS002 0.50 13

Overall the readings were towards the lower end of the unit’s detection limit (0.

The purpose of the screening was to identify samples which may be im
contaminants (such as VOC’s, SVOC'’s, petroleum hydrocarbons, diesel, etc.)
prioritising samples for laboratory analysis.
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7.0 MONITORING DATA

7.1 Groundwater Monitoring

Groundwater was recorded in the single return monitoring visit, standing at a depth of 4.

Position | During drilling Return monitoring
BH003 Groundwater not encountered 4.40m

Groundwater was not encountered at any of the positions during site works. It s
boreholes BHO01 to BHOO5 were drilled using a water flush and could potentially
groundwater strikes.
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8.0 GEOTECHNICAL LABORATORY TESTING

8.1 Geotechnical Laboratory Testing

The client selected samples for geotechnical testing, including the following:

e For general classification purposes, representative cohesive natural samp,
analysed for 1pt Atterberg Limit (Plasticity Index) tests (PI).

e Moisture content (MC) determinations were carried out in associati
limit tests.

e For general classification purposes, representative samples of granular sol
for Particle Size Distribution by wet sieving (PSD).

e Given the fine-grained nature of the soils, the particle size distr
Hydrometer analysis on the silt and clay fractions (HYD).

e For general classification purposes, representative lected for Bulk
and Dry Density (BDD) testing.

e To determine the required concrete specificati
and water were tested for pH and soil solu

e Quick undrained unconsolidated triaxial (&
were scheduled on ‘undisturbed’ sampl
strengths.

e Toevaluate the load-settlemeg epresentative cohesive samples were

ressive Strength (UCS) tests
her evidence of undrained shear

e laboratory CBR compa aken to assist with design parameters for
pavements.

e Point Load Tests on samples to characterise rock materials in terms of
strength.

e Direct Shea e scheduled on samples, to provide shear strength of the soil

materials.

ed is given below:

Test
<
8 (o) (=] (o] g = (7)) (o] -
S| |2 |z |8|E|3|5|8 |7 |8
X
X X
X
X
BHO01 4.25m X X
BHO1 5.00m X
BHO01 6.00m X
BHO01 8.00m X X
BHO1 8.50m X
BHO01 9.00m X
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Sample Strata Test

pH/SO4

mMC
Pl
PSD
HYD
BDD
uuT
ucs
OED
LT

BHO001 10.00m X X
BHO0O1 12.00m X
BHOO01 18.00m CS X
BHO001 19.00m
BH002 2.20m Till X X
BH002 2.70m
BH002 3.20m X
BH002 4.20m
BH002 4.70m
BH002 5.20m
BH002 6.20m
BH002 7.20m
BH002 8.70m
BH002 9.20m
BH002 10.20m
BH002 13.50m
BH002 15.00m CS
BH002 16.00m
BH002 17.00m
BHO03 2.00m Till
BHO003 2.70m
BHO03 3.00m
BHOO03 4.00m X
BHO03 4.50m X
BHO03 5.0 X X
BHO003 6.00 X
BHO X
B 8.0 X X
03 8.60m X
03 9.00m X
B 10.00 X X
BHO X
BHEO3 12.00m X
BH 13.50m X
BHO03 15.00m X
003 16.50m X
BHO03 18.00m X
BHO03 19.50m CS X X
BH004 2.20m Till X X
BH004 2.70m X
BHO004 3.20m X

>

>
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Sample Strata Test

pH/SO4
uuT
uUcs
OED

LT

McC
PI
PSD
HYD

= | BDD

BH004 4.20m
BHO004 4.70m Till X
BH004 5.20m X X
BH004 6.00m X
BH004 7.00m X
BHO004 8.00m X
BHO004 9.00m X X X
BH004 10.00m
BHO004 11.00m
BH004 14.00m
BH004 15.50m
BH004 19.50m CS
BHOO5 2.00m Till
BHO05 2.50m
BHO05 3.00m
BHOO5 4.00m
BHOO5 4.50m
BHO05 5.00m
BHO05 6.00m
BHOO5 7.00m
BHO05 7.50m
BHO05 9.00m
BHOO5 11.00m X
BHOO5 13.50m Ti X
BHOO5 15. X
BHO05 16.50 X
BHO m X X X

Theresults are ussed in the relevant sections.
Particle'Size Distribution

Thegesults of the Particle Size Distribution analysis are summarised below.

St No. of tests % Clay/Silt % Sand % Gravel % Cobbles
5 5-11 27-95 0-63 0

8.3 Hydrometer

The results of the Hydrometer Sedimentation analysis are summarised below.
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Strata No. of tests % Clay % Silt % Sand % Gravel % Cobbles
Till 8 42-77 6-15 12-40 2-24 0

8.4 Plasticity Indexes (Atterberg Limits)

The results of the Atterberg Limit tests are summarised below.

Strata No. of Plasticity Index %
tests Minimum Maximum
Till 17 18.0 39.0
A modified plasticity index (PI’) was calculated following the NHBC m ology, to account for any

non-shrinkable percentage not passing the 425um sieve:

Strata No. of Modified Plasticity Index %
tests Minimum
Till 17 16.0

0 5 10 35 40 45
0.00
2.00 '
__4.00
£
£ 6.00 °®
[)
[a)
8.00 ° °
° [ [ )
10.00 ° °
12.00
@ Till
8. Content
he water content (or moisture content) tests are summarised below.
No. of Moisture content %
tests Minimum Maximum Average
34 12.0 62.0 23.5

8.6 pH and Sulphate

The results of the pH and water-soluble Sulphate tests are summarised on the following table.

| Strata | No. of tests | Water soluble Sulphate (SO, g/l) | pH (value) |
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Made Ground | 9 0.0557-0.234 7.0-8.8
Till 5 0.0471-0.0713 8.4-8.6
Groundwater 1 0.0323 7.4

8.7 Triaxial Testing

The results of the quick undrained single stage triaxial tests are summarised below.

Strata No. of tests Bulk density | Dry density Shear
(Mg/m?3) (Mg/m?3) strength
(kPa)
Till 8 1.94-2.48 1.52-2.22 19-217
8.8 Bulk and Dry Density

The results of the bulk and dry density tests are sum

Strata No. of tests Dry density (Mg/m?3)
Till 10 1.04-1.98
8.9 Oedometer Consolidation

Strata No. of t Coefficient of Coefficient of
Volume Consolidation
Compressibility | (m?/yr)
(m?/MN)
Till 0.32-0.96 1.7-53
0.16-0.36 0.7-5.8
100 -200 0.11-0.29 0.71-2.6
200-400 0.065-0.19 1.5-34
400 - 800 0.030-0.10 1.7-6.6

ults of the point load tests on the samples of rock are summarised below.

No. of tests Failure Load (kN) | Point Load (kPa) | Point Load Index
(kPa)
Collyhurst 1 0.09 30 30
Sandstone
8.11 Direct Shear Tests

The results of the shear box tests are summarised below.
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Strata No. of Bulk density | Dry density | Angle of Shearing Effective
tests (Mg/m?3) (Mg/m?3) Resistance Cohesion (kPa)
Till 7 1.94-2.13 1.58-191 | 30.5-38.5 0.0-28.0
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9.0 GEOTECHNICAL ASSESSMENT

9.1 General

The proposed development was understood to comprise the demolition of the existing
followed by the construction of three- to six-storey purpose-built student accommodation:

such as foundations, and may also occur from leaking drains and water mains et

Cohesive soils were identified, which are susceptible to heave and
moisture content, such as seasonally or trees.

Given the proposed height of the structure up to 6 storeys, i
be given to the use of piled foundations. Shallow foundations
with lighter loadings.

The final foundation scheme will depend on othet
with the design team.

9.2 Volume Change Potential

imilar guidance for designing and constructing
dgerows that currently exist, are to be planted,

Reference may be given to the N
foundations in the zone of inf
or have recently been felle

Strata
Devensian Till

Shrinkability classification
Medium volume change potential

s will be required in the influence of trees; it will be necessary to
nd height in relation to the proposed building footprints.

Medium
Against side of ground beams etc. 25mm
Beneath ground beam and suspended in-situ 100mm

concrete ground floors etc.
Beneath suspended precast concrete or timber 250mm
floors etc.
inimum allowance for potential ground movement for new drains 100mm

All foundations should extend below any major root zones or desiccated soil encountered, and
trenches should be carefully inspected accordingly.
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9.3 Piled Foundations

The construction of piled foundations is a specialist job and the advice of a reputable contractor
should be sought prior to finalising the design.

Pile working loads will depend on the ground and groundwater conditions, the installation ¢
the dimensions of the individual piles, and any pile grouping.

Whilst driven piles may give a higher working load compared to a bored pi
prevented due to the proximity of adjacent structures. Preliminary working loa
calculated for varying diameters of bored piles taken into the Devensian Till or Co
below:

Depth (m) 300mm diameter 450mm diameter 00mm eter
12 180 310
15 260 430
18 380
20 450

These working loads have been calculated on th

elihood of excavation instability through different strata has been assessed as summarised
. It should be noted that all open unsupported excavations have the potential to collapse.

Strata Stability

Topsoil/Made Generally unstable. May be battered back to a safe angle. Deeper
Ground excavations may require trench support.

Devensian Till Generally stable in the short to medium term.
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Excavations which are to remain open for prolonged periods will require trench support. It is
considered that normal-rated plant and machinery will be sufficient for undertaking excavations.
Breakers will be required for removing any former foundations, retaining walls etc. Care sho
taken so as not to undermine existing structures, services, or adjacent property.

Adjacent excavations should generally be tackled in order of depth with the deepes
and spoil heaps etc. should not surcharge excavations, and edge protection and
used as appropriate. Frozen materials should generally not be used as backfill.

9.5 Pavements
The design of pavements will depend on the performance requireme

the ground conditions and finished levels etc. The suitability of shal
formation level for pavements is summarised as follows:

Strata Base Depth | Suitability

(m)
Made 0.70-1.20 Only suitable for p ormance requirements.
Ground CBR values for ese  materials® will not reflect the possible

settlements that ma terials will be frost susceptible so

occur. The

O a suitable programme of treatment
ppropriately engineered.

generally a suitable formation level. The
non-frost susceptible and therefore no minimum

Till 10.50 -
12.00

The formatio refully inspected, and any soft or loose zones should be removed

ineering fill, well-compacted in layers to a suitable specification. Consideration

alling geotextiles. All engineering fill should be granular and non-frost
material passing 425um sieve).

Il sub surface concrete should be designed and specified in accordance with BS8500-
1:2015+A1:2016. The results of the Sulphate and pH analyses fell into Class DS-1 and an ACEC class
AC-1 is appropriate.
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Buried plastics used for potable water supplies should not require any special specification in order
to resist chemical contamination. No pipework should be laid where there is evidence of
hydrocarbons.

9.7 Surface Water Drainage

appropriate given that the sandstone is saturated (below the water table) a
positioned 10m away from structures (and in sufficient room is available).

Evidence of contamination was identified within the shallow soils. D
off to ground at sites affected by land contamination may not be accep
use of SUDs such as permeable surfacing.
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10.0 CONTAMINATION LABORATORY TESTING

10.1 Scheduled Testing

The client selected samples for geochemical (contamination) analysis, as detailed below:

handling.

e Made Ground was encountered, which may contain a wide range of ¢
samples from the trial pits and dynamic sampling from depths ranging
0.60m were tested for a routine screening suite (LS1) screened for Asbest
TPH7.

e Further soil samples from the trial pits and dynamic sampling
2.70m were tested for TPH1.

e Further soil samples from the trial pits and dynami
0.60m were tested for TPH7.

e A sample of groundwater was obtained fromt

Sample / Strata LS1-

Depth (m) Water
TP001 0.20 Made Ground X - -
TP0O1 0.50 Made Grou X X -
TP0OO1 0.60 - - - -
TP0OO1 1.00 - - X -
TP002 0.50 X X X -
TP002 0.60 - - - -
TP002 0.90 - - X -
X X - -
X X X -
- - X -
X X - -
X X X -
Made Ground | - X - - - -
I Till - - - - X -
Till - X - - - -
Till - X - - - -
Till - X - - - -
Made Ground | - X - - - -
Made Ground | X - X X X -
WS004 0.30 Made Ground X - - - -
WS004 0.40 Made Ground - - - X -
WS004 0.60 Made Ground - X X - -
BHOO01 1.20 Till - - - X -
BH002 1.20 Till - - - X -
BHO0O03 1.20 Till - - - X -
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BH004 1.20 Till - - - - X -
BHOO5 1.20 Till - - - - X -
BHO03 Groundwater | - - - - - X

The relevant screening suites are defined below. Where duplicate analysis
each test is performed only once:

Suite Definition
LS1 (soil) Screening suite: pH, fraction of organic carbon, Metals and
soluble Sulphate, Sulphide, total Cyanide, total Phenols, speciat
TPH1 TPH screen: Total petroleum hydrocarbons EC10-EC40.
TPH7 Speciated TPH: Total petroleum hydrocarbons CW
aromatic split plus BTEX and MTBE.
Asbestos Asbestos screen: Laboratory screening for fibres and Asbe

described in HSG 248, HSE Contract Research
1996.

LS2 Waste Acceptance Criteria: Total O

LS1 (water) | Screening suite: pH, Metals 2
total Phenols, speciatedd

The results are discussed in the rele

Page 31 of 44



90 CARMOOR ROAD, MANCHESTER, M13 OFB Lan d &0 )
PHASE Il CONTAMINATION AND GEOTECHNICAL ASSESSMENT

Whitby Wood Scie n ce

11.0 HUMAN HEALTH SCREENING

11.1 Screening Values

As the basis of a generic tier 1 screening assessment, the results have been compared direc
published standards for human health.

Several different partly overlapping schemes are currently in use in the UK, based
Agency’s CLEA Model but with differing toxicological parameters. For this repor.
and have been applied in the following hierarchy:

Where no standard exists, th is either not considered a priority in terms of human
ed), or no screening value has been published.

\| Scre ening value | Results exceeding the screening value (mg/kg)
| (mg/kg)
310 WS001 0.40m (380), WS001 0.60m (320), WS002 0.50m
(340), WS003 0.50m (320)
Mefeury 1.2 TP0O1 0.50m (1.4)
(elemental)
B lium 1.7 TP0O01 0.50m (1.9), WS001 0.40m (1.8), WS001 0.60m
(2.2), WS002 0.20m (2.2), WS002 0.50m (2.3)
Naphthalene 5.6 WS003 0.50m (5.7)
Benzo(a) 14 WS002 0.20m (15), WS003 0.50m (62), WS004 0.60m (14)
anthracene
Chrysene 31 WS003 0.50m (58)
Benzo(b) 4 TP002 0.50m (11), WS001 0.40m (11), WS002 0.20m (16),
fluoranthene WS003 0.50m (57), WS004 0.60m (17)
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Determinand Screening value | Results exceeding the screening value (mg/kg)
(mg/kg)
Benzo(a)pyrene 3.2 TP0O1 0.20m (3.4), TP002 0.50m (8.7), WS001 0.40m (9.2),
WS002 0.20m (14), WS003 0.50m (56), WS004 0.60m
Di-benzo(a,h) 0.32 TP001 0.20m (0.4), TPO02 0.50m (1.2), WS001 0.40mm

anthracene WS001 0.60m (0.39), WS002 0.20m (2), WS003 0.
(7.9), WS004 0.60m (1.8)

11.3 Elemental Mercury

The screening value for Mercury was based on the assessment for elemental Merc
most conservative (lowest) value for the different species of Mercury However, ele

ercury

d above the individual screening values
ises the revised screening assessment:

Determinand GA Results above GAC value

TP002 0.50m (8.7), WS001 0.40m (9.2),
WS002 0.20m (14), WS003 0.50m (56),
WS004 0.60m (13)

Benzo(a)Pyrene (as
surrogate marker)

Lead and Beryllium assumes all ingested contaminant will be fully soluble in
re available to enter the body. However, this seldom the case in practice,
ed through Physiological Based Extraction Testing (PBET). The method in current
e Unified BARGE Method (UBM) as devised by Bio-Accessibility Research Group
which was led by the UK. This data can then be applied as part of a detailed
quaatitative risk assessment.

11. Speciated TPH

The risks from TPH’s are assessed differently from other contaminants. The ratio of an individual
group of carbon bands to the respective GAC is calculated (a Hazard Quotient) and these are totalled
to derive a sample specific Hazard Index. A Hazard Index exceeding 1.0 suggests a potential significant
risk to human health in the exposure scenario considered. The calculated Hazard Indexes are
summarised below.
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Sample & Depth Total TPH Hazard Index Notes
(mg/ke)

TP0O01 0.20m 104 0.05

TP0OO1 0.50m 326 0.08

TP002 0.50m 210 0.10

WS001 0.40m 240 0.08 No exceedances identifi
WS001 0.60m 305 0.07

WS002 0.20m 1720 0.27

WS0020.50m 1970 0.32

WS003 0.50m 587 0.30

WS004 0.60m 217 0.10

A large part of the TPH split is in the heavy end of the classification and latile. TPH1
tests were undertaken and based on a ratio the hazard inde

11.7 Asbestos

There are no published screening values for asbes
and asbhestos was not detected.

11.8 Groundwater Vapour Screen

Although VOCs were detected wit
sampling boreholes, VOCs w,
guidance for assessing t
significantly low enoug

aken from the shallow trial pits and dynamic
ded when monitoring BH003. Using the SOBRA 2017
aur risk from groundwater the concentrations were
om vapours would be present.
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12.0 BUILT ENVIRONMENT SCREENING

12.1 Soft Landscaping

A number of documentsinclude guidance on screening levels of phytotoxic contaminants wi
including:

o BS3882:2015 “Specification for topsoil and requirements for use” (although
be used in contaminated land risk assessment).
o ICRCLin publication 70/90 1990 'Notes on the Restoration and Aftercare of

plant growth are summarised on the following table, togethe
values for plant growth. The results of the chemical anz
use of statistical tools.

Element | Phytotoxicity Value (mg/kg) Results exceeding
pH<6.0 | pH6.0-7.0 screening value

Zinc 200 200 WS002 0.20m (310mg/kg)

Copper 100 None

Nickel 60 None

Cadmium None

Arsenic None

Structural

12.2

al attack on water supply pipework has been assessed following the general
1 the joint Water UK/HBF Contaminated Land Assessment Guidance dated January
of the main chemical criteria is reproduced below.

Poly- Polyvinyl Metal or Results exceeding
ethylene (PE) | Chloride (PVC) | Barrier pipe
0.5 0.125 No limit -
OC's + BTEX & | 0.1 0.03 No limit -

MTBE

SVOC's (excl. 2.0 1.4 No limit -

PAH’s etc.)

SVOC's + 2.0 0.4 No limit -

Phenols
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Test group Poly- Polyvinyl Metal or Results exceeding
(in mg/kg) ethylene (PE) | Chloride (PVC) | Barrier pipe
SVOC's + 2.0 0.04 No limit -

Cresols &

Chlorinated

Phenols

Mineral oil 10 No limit No limit
EC11-20

Mineral oil 500 No limit No limit
EC21-40

Redox potential and conductivity should be checked where metal
aluminium barrier pipework is acceptable under all conditions. no p

there is evidence of petrol, diesel etc.
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13.0 CONTROLLED WATERS SCREENING

13.1 General

The relevant analytical results have been compared directly against the standard set out in 4
framework directive for surface waters, and the current UK potable water supply regulatio

13.2 Soil leachate screening

In comparison to the adopted surface water standards, the following determi ceeded
respective thresholds:

Determinand EQS Units

Chromium 0.0047 mg/|

Copper 0.001 mg/|

Lead 0.0012 mg/|

Zinc 0.0109 mg/| (0.018), WS002 0.50m (0.02),
0.026), WS004 0.40m (0.022),

In comparison to the adopted drinking lowing determinands exceeded the

respective thresholds:

WS004 0.40m
0.018

Determinand
Lead

urface water standards, the following determinands exceeded the

Units BHO003 4.40m
ug/| 3.2

the adopted drinking water standards, none were found to exceed the respective

standards.
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14.0 TIER 1 SOIL CONTAMINATION ASSESSMENT

14.1 End Users

The chemical results identified elevated heavy metals in the north-western half of site ang
all shallow locations tested.

Consideration should be given to either conducting further investig
remediation measures which would include either source removal
ventilation and/or membrane).

14.2 Adjacent Land Users
The site has not been identified as a risk of ongoinggelliutio g land. Measures should

always be taken to prevent and control any dust, ran-off and m rated during groundworks,
as part of good site management.

14.3 Soft Landscaping

The physical compositio,
was such that it was

No @figanic contaminants exceeding the screening values were identified. Subject to confirmation
fro e water utility, it appears there is no restriction on pipework material selection.

Ground Water Protection

The preliminary conceptual site model identified possible source pathway-receptor-linkages with
respect to groundwater. The site overlies a Secondary aquifer over a Principal aquifer, but no
groundwater Source Protection Zones were identified on site or in the vicinity. Contamination may
be mobilised through the infiltration and percolation of water downwards through the soil column
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and into the water table. This may then in turn migrate with the water table and impact directly on
potential abstraction points.

Comparing the soil-leachate data directly to drinking water standards, Lead exceeded the resp
standards (WS004 0.4m 0.018mg/I).

Overall, the screening does not suggest a significant risk of impact on groundwater q

14.7 Surface Water Protection

No surface water bodies were identified in the local area, and therefore no source-
linkages exist in this regard.

14.8 Conclusions

The updated conceptual site model has identified the follo

e End users; inhalation of vapours.
e Soft landscaping; risk of phytotoxicity and iti andscaping and planting.

Further investigation may be considered in orde e distribution of PAHs across the
site and their variance with depth. This wi antitative risk assessment including
use of statistical evaluation.. Furtheg duce or even eliminate the need for
remediation.

Alternatively, if remediatio idered this should comprise an organic vapour resistant

membrane within the flo
given the expected pile
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15.0 PRELIMINARY WASTE ASSESSMENT

15.1 General

Waste may be defined as any substance or object in Annex 1 of the Waste Framework Directi
the holder discards, intends to discard, or is required to discard. Subject to compliance
regulations, soils may either be handled as either:

o Non-Waste, and re-used (either on-site or on another site), or
o Waste, and disposed of (to a waste management facility).

regulators. Inspection, testing, segregatlon etc will be requlr
qualified consultant should be sought; therefore, the a

15.2 Waste Disposal

Where materials are not re-used they must.be h3 aste, and must be sent to a licenced

or Non-Hazardous Waste; Hazardous may be sub-classified
ay be sub-classified as Inert.

The results of t i e been classified as follows:

Waste Details
designation
Made Ground | Inert The soil analysis was not identified as

hazardous and the WAC test met the
requirements for Inert. Interpretation:
Inert Waste.

2 0.50m Made Ground | Non-hazardous The soil analysis was not identified as
hazardous but the WAC test did not meet
the requirements for Inert waste.
Interpretation: Non Hazardous waste. The
test failing the criteria was Total PAH
(Limit: 100mg/kg, Result: 119mg/kg).
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WS003 0.50m The soil analysis was not identified as
hazardous but the WAC test did not meet
the requirements for Inert waste.
Interpretation: Non Hazardous waste.
test failing the criteria was: Total P

(Limit: 100mg/kg, Result: 810mg/

WS004 0.40m The soil analysis was not identified a

test failing the criteria was:
(Limit: 100mg/kg, Result: 46

WS002 0.50m | Made Ground | SNRHW

Soil Soil Waste
designation
Inert

BHO01 1.20m | Till
BH002 1.20m
BHO03 1.20m
BH004 1.20m
BHOO5 1.20m
TP0OO1 1.00m
TP002 0.90m
WS001 1.20m
WS002 1.20m

ert Waste.

Further testing be co ed for soils identified as Non-Hazardous, as the tests may enable
re-classified as Inert and therefore represent a potential saving on disposal

he current List of Wastes (formerly European Waste Catalogue), waste soils and
from construction and demolition sites may be disposed of under either of the
as appropriate:

Code Description
17 05 03* soil and stones containing dangerous substances
on-Hazardous 17 05 04 soil and stones other than those mentioned in 17 05 03

(Note, the asterix is a Mirror Entry, as defined in the List of Wastes, conferring the relationship with
the non-hazardous code 17-05-04).
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The Waste (England and Wales) Regulations 2011]
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o Guidance on the classification and assessment of waste
publication (1st edition 2015)

O

Page 42 of 44



whitby wood

Appendix B: 2026 Supplementary Phase Il Contamination Assessment (Land Science)

CARMOOR ROAD | P452204 | REMIDATION STRATEGY | LO74-WTW-11-XX.XX-T-G-000005 | P04



% 90 CARMOOR ROAD, MANCHESTER,
5 M13 OFB

SUPPLEMENTARY PHASE ||

CONTAMINATION ASSESSMENT

TIGER DEVELOPMENTS LTD

11™ MARCH 2026

159115.1



90 CARMOOR ROAD, MANCHESTER, M13 OFB LO n d gg,

Supplementary Phase Il Contamination Assessment

Tiger Developments Ltd SC I e ﬂ C e
Site: 90 CARMOOR ROAD, MANCHESTER, M13 OFB
Title: SUPPLEMENTARY PHASE ||l CONTAMINATION ASSESSMENT
Project: PURPOSE-BUILT STUDENT ACCOMMODATION
Client: TIGER DEVELOPMENTS LTD
Agent: WHITBY WOOD (AGENT/ENGINEER)
Date: 11™ MARCH 2026
Reference: LS9115.1
Version: A —final for issue
Prepared b
By: Alex [ intern
Checked ; B IDDLETON MGeol FGS
By: e M incipal Geo-Environmental Consultant
Review & MR MICHAEL ROSE M.Sc., B.Sc., FGS, AIEMA
Authorised By: Principal Geo-Environmental Consultant

ngineering and Contaminated Land specialists for construction,
wnership, and due diligence. By understanding our client’s needs and
t ground issues play within a wider context, we provide a reliable
ass expertise tailored to specific requirements. For more information on how
ir project, please visit www.landscience.co.uk

C) @ WAGS S E

Page 2 of 27



90 CARMOOR ROAD, MANCHESTER, M13 OFB [_o N d &
Supplementary Phase Il Contamination Assessment

Tiger Developments Ltd SC | e n C e
CONTENTS

1.0 EXECUTIVE SUMMARY ..ttt ittt s aae e 4

2.0 INTRODUCTION ..ceiiiiiittie ettt ettt ettt ettt e s s beee e e s sib e e s st e ee s ennbeeeessannbeeeesnrraeeens 5

3.0 SUMMARY OF CONTAMINATION FROM PREVIOUS REPORT (LS7347)

4.0 INTRUSIVE INVESTIGATION. ..ciiiiiitie ettt ettt ettt e e s e e e e e s

5.0 GROUND CONDITIONS. ..ottt st

6.0 CONTAMINATION LABORATORY TESTING

7.0 HUMAN HEALTH SCREENING........otiiiiiiiiieeiiiiie e

8.0 ENVIRONMENTAL SCREENING.......cciiiiiiiiiiiiiin et

9.0 CONTROLLED WATERS SCREENING .......oeiiiiiiiiieiiiiiieeeeeeee e

10.0 TIER 1 CONTAMINATION ASSESSMENT

11.0 PRELIMINARY WASTE ASSESSMENT ....coviiiiiiiiieeeiiieeen et

REFERENCES ...ttt

REPORT CONDITIONS

GLOSSARY OF TERMS

FIGURE 1:
FIGURE 2:
FIGURE 3:

APPENDIX A:
APPENDIX B:

Page 3 of 27



90 CARMOOR ROAD, MANCHESTER, M13 OFB LO n d ga,

Supplementary Phase Il Contamination Assessment

Tiger Developments Ltd SC I e ﬂ C e

1.0 EXECUTIVE SUMMARY

This summary is a brief precis of the main findings and conclusions of the investigation. For detailed
information, the reader is referred to the main report.

included four mechanically excavated trial pits.

Strata Base Depth | Summary

range (m)
Hardstanding | 0.08-0.40 Concrete, locally with brick (All exc
Made 0.50-1.20 Sandy Clay / Sand, with occasional bri
Ground pebbles. TP102 with possib

possible bituminous mate
Gravel with brick, cop
noted to 1.20mbg
Reworked 0.90+ Sandy Clay wit
Ground throughout, and
Till Deposits | 1.50+

4m, with brick fragments
at 0.90m. (Only TP103)

Groundwater was only recorded dugiing avation of position TP103 at the base of the trial pit
at 0.90m, with a short-term stangi

site. If Made Ground remains in situ, particularly in
n ACEC class AC-2 is appropriate.

of writing this assessment ground gas monitoring is currently underway at site. This report
should be submitted to relevant authorities etc. in good time for consideration and approval.
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2.0 INTRODUCTION

2.1 General

Land Science was instructed to undertake a Supplementary Phase Il Contamination Asse <
relation to the proposed development at 90 Carmoor Road, Manchester, M13 OFB. Theflo
shown on Figure 1, which is centred at grid reference SJ 85509 95942.

2.2 Client

During the first visit the area under investigation cg S g shop with front and rear
ant. By the second visit all
ated on Figure 2. Photographs are

structures had been demolished. The investigatic
i 0.21 hectares.

presented in Appendix A. The area was ap
2.4 Proposed Development

The proposed development

d to comprise the demolition of the existing buildings
followed by the constructi i

student accommodation. This included three to six-
and cluster units alongside ancillary facilities and

shared amenity spacegwith si and other associated works. The proposed development was
covered under plannin er 135576/F0/2022. Figure 3 illustrates the layout of the
proposed deve dings of this report may be not valid if the proposed development is
altered.

The i 10us investigations relevant to the site were made available:

sk Study P451205-DOC-S-001, 18™ November 2022. A-squared Studi Engineers Ltd.
hase Il Contamination and Geotechnical Assessment, L57347, 2" April 2024. Land Science.
echnical Note on Revised Conceptual Site Model for Land Contamination, P451205 revision
01, dated 17" May 2024. Whitby Wood.

Remediation Strategy P451205-WW-XX-XX-RP-G-0001, 6" September 2024. Whitby Wood.

The phase Il ground investigation has been carried out in accordance with the recommendations of
the previous report and the Client’s scope request. This revision includes a further trial pit (TP105) as
requested by the Client. All reports must be read in conjunction with each other.

At the time of writing ground gas monitoring was underway at site and this will be assessed in a
further report once completed.
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2.6 Scope of Work
The work carried out is described in detail in the following sections but in summary included:

o An intrusive investigation comprising mechanical trial pits.
o Preliminary chemical testing of selected soil samples in the field and laboratory.

The fieldwork was conducted on 3™ and 26™ February 2026, under the guida
Since the previous site investigation by Land Science in 2024, the site was va
site contractor GMI, with some of the garage roofing stripped by 3" February
2026 the site had been demolished and was undergoing clearance.

ed byt
ary

2.7 Geo-Environmental Objectives

A phase Il intrusive investigation was required, to provid risk assessment

(GQRA).

generic quan

The report was required to assess risks associatel
adjacent land uses, and the wider environment, i

2.8 Standards

Where practicable, the investigati
standards and guidance:
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3.0 SUMMARY OF CONTAMINATION FROM PREVIOUS REPORT (LS7347)

This summary is a brief precis of the main findings and conclusions of the investigation. For detailed
information, the reader is referred to the main report.

The site included a garage workshop, an abandoned residential building, and a b
previously as a private day nursery which is now vacant. The development was_ to

rotary follow on, 4no dynamic sampler holes and 2no trial pits.

Strata Base Depth range (m) Summary
Made Ground 0.70-1.20 Grey brown/black sa
Till Deposits 16.50 - 19.50

Collyhurst 20.00+
Sandstone

Groundwater was recorded during the return mo

Excavations are generally likely to re
highly unstable.
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4.0 INTRUSIVE INVESTIGATION

4.1 Investigation Rationale

The scope and layout of the investigation was specified by Whitby Wood Ltd. In sum
comprised:

e 5no. mechanically trial pits (excavated by others).
e The positions were located to give broad coverage across the site whe
on the vacant site.

Position | Provisional Existing Location ting
Depth / Strata

TP101 1.20m (or Inside garage — north of yard

TP102 refusal) Inside garage — off Carmoor Road

TP103

TP104 Inside garage — south of yard

TP105 Demolished/cleared n

TP105 was excavated to 1.50m by others to prove
4.2 Contamination Strategy

Geo-environmental aspects were inV ¢ p,the following strategy:

Area of Concern Positions

Made Ground f soil were to be screened for a | TP101, TP102,
standard screening contaminants. TP104 and TP105

Superficial - Till TP103 and TP105

(locally reworked)

iminary waste classification, representative | All

pits are open excavations using a mechanical excavator to inspect a larger volume of soils and
in turn provide a better understanding of variability water ingress, instability, etc.

4.5 Soil Sampling
Soil samples were recovered from the exploratory holes during the ground investigation and

stored/transported in containers appropriate for the laboratory testing undertaken. Sample types
and depths are recorded on the relevant exploratory hole records.
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4.6 PID Screening (PID)
Soil samples were screened for VOCs in headspace using a Photo lonisation Detector (PID) broadly in

accordance with the methodology set-out in CIRIA C682. Due to interference from humidity and
other factors, Land Science adopts a method detection limit of 1.0ppm to avoid reporti

positive readings.
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5.0 GROUND CONDITIONS

5.1 General

The expected ground conditions were anticipated to comprise Made Ground over Till Depg V
Collyhurst Sandstone to depth. The shallow investigation confirmed the anticipated
over Till Deposits. A thin capping of hardstanding was encountered at surface.

A summary of the encountered conditions is presented below.

Strata Base Depth m
TP101 TP102

Hardstanding 0.08 0.10

Made Ground 0.50 0.80

Reworked Ground - -

Till Deposits 1.20+ 1.20+

The naming of geological strata is tentative and s
below investigation points should be treated wit
accordance with BS5930.

5.2 Hardstandings and Subbas

with the base ranging between 0.08 and
ised concrete. TP102 was also reinforced, whilst TP104

TP101-104 positions were loca

5.4 eworked Ground

Rewogked Ground was encountered in TP103. The full thickness was not proven, with the position
ated at 0.90m. In summary, the Reworked Ground comprised black sandy Clay with brown
bands at 0.4m, with brick fragments throughout, and a ceramic pipe at 0.90m.

5.5 Till Deposits

The Till Deposits were encountered in all positions except TP103, with the positions terminated in
this strata at depths of 1.20m and 1.50m. In summary, the Till Deposits comprised dark
grey/blue/brown/black sandy Clay. Sand was fine and medium.
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5.6 Roots and Rootlets

No roots or rootlets were identified in the boreholes.

5.7 Field Evidence of Contamination

noted in TP102 0.10-0.80m.

Made Ground/Reworked Ground was identified to 0.50-1.20m, and such mate
from an unknown source or mixed with hazardous materials, and as such may co
of potential contaminants. All such materials should be treated as suspect unless pr
Preliminary testing has been carried out, as described in section 6.

5.8 Groundwater

Groundwater was struck during the excavation of positi
with a short-term standing water depth also at 0.9

he bage of the trial pit at 0.90m,

The level of water in a trial pit can be affected by the excavatignh process and speed of infiltration;

short-term rest levels should be used wi on.
5.9 Stability and Casing
The excavations were noted table throughout with no shoring used.
5.10 PID Screening (PID)

None of the samples exhi ve the detection limit:

Result

0.08-0.50m (0.1ppm)
0.50-1.20m (0.7ppm)
0.20-0.90m (0.1ppm)
0.70-1.20m (1.2ppm)

Position
TP10

inants (such as VOCs, SVOCs, petroleum hydrocarbons, diesel, etc.) and to assist in prioritising
samples for laboratory analysis.
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6.0 CONTAMINATION LABORATORY TESTING

6.1 Scheduled Testing

Samples were selected for geochemical (contamination) analysis, based on the following ra

e Made Ground /Reworked Ground was encountered, which may contain a
contaminants. Selected samples from all positions between 0.20-0.80m
routine screening suite (S1) and were screened for asbestos.

e Due to the site’s history all samples were tested for speciated Total P
(TPH7), and Volatile/Semi Volatile Organic Compounds (VOC/SVOC).

e Waste classification testing (S3) on four samples was included in the s
provide a preliminary assessment for waste handling. R
Ground /Reworked Ground and Till were selected for testing.

Sample Strata S1 Asbestos TPH7 S3

TP101 0.30m Made Ground X

TP101 0.60m Till X X

TP101 1.00m X

TP102 0.30m Made Ground X X

TP102 0.80m X

TP102 1.20m Till X

TP103 0.20m Reworked X X X

TP103 0.60m Ground X X

TP103 0.90m X X

TP104 0.40m Made Gr X X X

TP104 0.70m X X

TP104 1.20m X X

TP105 0.20m X X X

TP105 0.80m X X X X
X X

eening suite: pH, fraction of organic carbon, metals and non-metals, water
soluble sulphate, sulphide, total cyanide, total phenols, speciated PAHs.

Asbestos screen: Laboratory screening for fibres and Asbestos Containing Materials
(ACM); identification where identified. Using polarising light and dispersion staining
as described in HSG 248, HSE Contract Research Report No 83/1996 and in Davies et
al, 1996.

TPH7 Speciated TPH: Total petroleum hydrocarbons CWG banding incl. aliphatic and
aromatic split plus BTEX and MTBE.

VOC/SVOC | VOCs: Determination of volatile organic compounds in soil by headspace GC-MS.
SVOCs: Determination of semi-volatile organic compounds in soil by extraction in
dichloromethane and hexane followed by GC-MS.
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Suite Definition
S3 Waste Acceptance Criteria (WAC): Total Organic Carbon (TOC), Loss on Ignition (Lol),

BTEX, speciated PCBs, mineral oil (EC10 — EC40), pH, acid neutralisation capacity,
speciated PAHs, 10:1 leachable metals and non-metals.

O
4

The results are discussed in the relevant sections.
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7.0 HUMAN HEALTH SCREENING

7.1 Screening Values

As the basis of a generic tier 1 screening assessment, the results have been compared direc
published standards for human health.

residential land uses without plant uptake (i.e. re
produce is unlikely to be homegrown for consum

For contaminants where the respective g valuei endent on Soil Organic Matter (SOM),
arithmetic mean SOM value for the soil was 2.90%).

is either not considered a priority in terms of human

health (at least in the scen ing considered), or no screening value has been published.

7.2 Screening ReSults

None of the results excee he screening criteria, with the exception of the following:
Determin Screening value | Results Exceeding the Screening Value
(mg/kg)
Naphthalene .6 TP102 0.30m (5.87mg/kg)
Benzo(a)anthrace 14 TP102 0.30m (251mg/kg), TP102 0.80m (70.80mg/kg),

TP103 0.20m (34.8mg/kg), TP104 0.40m (55.4mg/kg),
TP104 0.70m (19.40mg/kg)

Chrysene 31 TP102 0.30m (296mg/kg), TP102 0.80m (61.80mg/kg),
TP104 0.40m (43.70mg/kg)
Benzg(b)fluoranthene 4 TP101 0.30m (7mg/kg), TP101 0.60m (6.24mg/kg),

TP102 0.30m (388mg/kg), TP102 0.80m (78.10mg/kg),
TP103 0.20m (54.50mg/kg), TP103 0.60m (8.26mg/kg),
TP104 0.40m (90.90mg/kg), TP104 0.70m (32.00mg/kg)
Benzo(k)fluoranthene 110 TP102 0.30m (341mg/kg)

Benzo(a)pyrene 3.2 TP101 0.30m (9.67mg/kg), TP101 0.60m (7.86mg/kg),
TP102 0.30m (430mg/kg), TP102 0.80m (107mg/kg),
TP103 0.20m (68.00mg/kg), TP103 0.60m (8.70mg/kg),
TP104 0.40m (109mg/kg), TP104 0.70m (37.80mg/kg)
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Determinand Screening value | Results Exceeding the Screening Value
(mg/kg)
Indeno(1,2,3-cd)pyrene | 46 TP102 0.30m (570mg/kg), TP102 0.80m (78mg/kg),
TP103 0.20m (51mg/kg), TP104 0.40m (94.20mg/kg)
Di- 0.32 TP101 0.30m (4.48mg/kg), TP101 0.60m (2.40mg

benzo(a,h)anthracene TP102 0.30m (126mg/kg), TP102 0.80m (27.3Q
TP103 0.20m (18.80mg/kg), TP103 0.60m (1
TP104 0.40m (23.00mg/kg), TP104 0.70
Lead 310 TP101 0.30m (355mg/kg), TP101 0.6
TP102 0.30m (886mg/kg), TP102
TP104 0.40m (471mg/kg), TP105
Mercury 1.2 TP103 0.20m (2.54mg/kg)

Nickel 180 TP101 0.60m (231mg/k

7.3 Elemental Mercury

The screening value for mercury was based on the assessm ury as this was the
most conservative (lowest) value for the different species of

usage at the site. Consequently, the less cons i eeni ues for inorganic mercury
(40mg/kg) or methyl mercury (11mg/kg) are mo this instance. None of the results
exceeded the higher thresholds. Specialist i ting is not warranted.

representative compou i s. This approach was used as benzo(a)pyrene was
detected in the samp r PAHs identified above the individual screening values were

Results Above GAC Value

TP101 0.30m (9.67mg/kg), TP101 0.60m (7.86mg/kg),
TP102 0.30m (430mg/kg), TP102 0.80m (107mg/kg),
TP103 0.20m (68.00mg/kg), TP103 0.60m (8.70mg/kg),
TP104 0.40m (109mg/kg), TP104 0.70m (37.80mg/kg)

of carbon bands to the respective GAC is calculated (a hazard quotient) and these are totalled
to derive a sample specific hazard index. A hazard index exceeding 1.0 suggests a potential significant
risk to human health in the exposure scenario considered. The calculated hazard indexes are
summarised below.

Sample Total TPH Hazard Index Notes
mg/kg
TP101 0.30m 62.66 0.03 No significant risk to human health
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Sample Total TPH Hazard Index Notes
mg/kg
TP101 0.60m 306.473 0.09
TP101 1.00m 209.1875 0.07
TP102 0.30m 6643 2.63 Potential significant risk to human h
TP102 0.80m 664.4 0.80 No significant risk to human healt
TP102 1.20m 325.642 0.14
TP103 0.20m 188.47 0.07
TP103 0.60m 1052.009 0.26
TP103 0.90m 631.124 0.08
TP104 0.40m 1648.359 0.63
TP104 0.70m 472.947 0.19
TP104 1.20m 218.69 0.10
TP105 0.20m 112 0.07
TP105 0.80m 28.2 0.02
TP105 1.30m <10 0.02

7.6 Volatile and Semi-Volatile Compounds

The table below identifies volatile compounds AVOCs/SVOGCs) fou
detection limits, but where no screening values hagd

to exceed their respective
been set.

Determinant

he Screening Value

1,1-Dichloroethane

Cis-1,2-dichloroethene

9.24ug/kg), TP105 0.80m (57.9ug/kg),

[P]
" x 30m (36.9ug/kg)

2! TP105 0.80m (101pg/kg), TP105 1.30m (4.25ug/kg)

2-Methylnaphthalene

P101 0.60m (0.20mg/kg), TP101 1.00m (0.51mg/kg),
102 0.30m (14.40mg/kg), TP102 0.80m (1.06mg/kg),
TP102 1.20m (0.69mg/kg), TP103 0.60m (0.13mg/kg),
TP103 0.90m (0.57mg/kg), TP104 0.40m (1.44mg/kg),
TP104 0.70m (0.36mg/kg), TP104 1.20m (0.10mg/kg)

Carbazole

Asbestos

TP102 0.30m (16.50mg/kg), TP102 0.80m (1.31mg/kg),
TP102 1.20m (0.81mg/kg), TP103 0.90m (0.38mg/kg),
TP104 0.40m (2.77mg/kg), TP104 0.70m (0.36mg/kg)

TP101 0.60m (0.40mg/kg), TP102 0.30m (23.90mg/kg),
TP102 0.80m (1.96mg/kg), TP102 1.20m (1.71mg/kg),
TP103 0.20m (3.99mg/kg), TP103 0.90m (0.40mg/kg),
TP104 0.40m (2.19mg/kg), TP104 0.70m (0.38mg/kg)

re no published screening values for asbestos in soil. From the 12no. samples tested no
tos was detected.

7.8 Polychlorinated Biphenyls (PCBs)

Five soil samples were tested within the waste criteria testing which included PCB testing. There are
no published screening values for PCBs in soil, however, from the five samples screened for PCBs,
none of the results exceeded their respective detection limits.
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8.0 ENVIRONMENTAL SCREENING

8.1 Soft Landscaping

A number of documentsinclude guidance on screening levels of phytotoxic contaminants wi
including:

o BS3882:2015 “Specification for topsoil and requirements for use” (although s
be used in contaminated land risk assessment).
o ICRCLin publication 70/90 1990 'Notes on the Restoration and Aftercare

plant growth are summarised on the following table, togeth
values for plant growth. The results of the chemical analysis
use of statistical tools.

Element | Phytotoxicity Value (mg/kg) its Exceeding Screening Value

pH <6.0 | pH 6.0-7.0 | pH

TP101 0.30m (3300mg/kg), TP101 0.60m
(6760mg/kg), TP102 0.30m (1950mg/kg),
TP102 0.80m (5040mg/kg), TP104 0.40m
(391mg/kg)

TP101 0.30m (1820mg/kg), TP101 0.60m
Copper 100 135 200 200 (330) | (2010mg/kg), TP102 0.30m (845mg/kg),
TP102 0.80m (2050mg/kg)

TP101 0.30m (170mg/kg), TP101 0.60m

Zinc 200 200

Nickel 110 110 (180) | (231mg/kg), TP102 0.30m (108mg/kg),
TP102 0.80m (265mg/kg)
3.0(3.0) | TP101 0.30m (16.70mg/kg), TP101 0.60m
Cad 50* (42.70mg/kg), TP102 0.30m
(13.30mg/kg), TP102 0.80m (13.40mg/kg)
Ars 1,000* 50 (50) None
8.2 p ulphate

The regults of the pH and water-soluble sulphate tests are summarised on the following table.

ata No. of Tests Water Soluble Sulphate (SO, mg/l) | pH (value)
Made Ground 7 28.7-1530 7.78-8.99
Reworked Ground 2 96-186 8.02-9.09
Till 1 34.4 8.16

The high level of water soluble sulphate (1530mg/l) was only noted in TP105 0.80m within the Made
Ground, likely due to the waste building materials within the sample tested. Recommendations with
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respect to sulphate and buried concrete are made in section 10.4. It is noted that precautions may
be warranted when founding in Made Ground.

8.3

The risk of chemical attack on water supply pipework has been assessed following
principles set out in the joint Water UK/HBF (Home Builders Federation) Conta

Potable Water Supplies

below.
Test Poly- Polyvinyl Metal or
Group ethylene | Chloride Barrier
(PE) (PVC) pipe
VOCs 0.5 0.125 No limit
VOCs + 0.1 0.03 No limit 0.05mg/kg),
BTEX & (0.04mg/kg)
MTBE
SVOCs 2.0 1.4 No limit 02 0.80m (4.33mg/kg),
(excl. 103 0.20m (3.99mg/kg),
PAH’s etc.)
SVOCs + 2.0 0.4 No limit Dmg/kg), TP101 1.00m (0.64mg/kg),
Phenols 80mg/kg), TP102 0.80m (4.33mg/kg),
1mg/kg), TP103 0.20m (3.99mg/kg),
1.35mg/kg), TP104 0.40m (6.40mg/kg),
04 0.70m (1.10mg/kg)
SVOCs + 2.0 0.04 .30m (0.07mg/kg), TP101 0.60m (0.70mg/kg),
Cresols & TP101 1.00m (0.64mg/kg), TP102 0.30m (54.80mg/kg),
Chlorinate TP102 0.80m (4.33mg/kg), TP102 1.20m (3.21mg/kg),
d Phenols TP103 0.20m (3.99mg/kg), TP103 0.60m (0.30mg/kg),
TP103 0.90m (1.35mg/kg), TP104 0.40m (6.40mg/kg),
TP104 0.70m (1.10mg/kg), TP104 1.20m (0.37mg/kg)
Mineral oil No limit TP101 0.30m (14.26mg/kg), TP101 0.60m (160.90mg/kg),
EC11-20 TP101 1.00m (144.10mg/kg), TP102 0.30m
(3609.60mg/kg), TP102 0.80m (224.60mg/kg), TP102
1.20m (77.33mg/kg), TP103 0.20m (33.11mg/kg),
TP103 0.60m (195.23mg/kg), TP103 0.90m (48.04mg/kg),
TP104 0.40m (489.54mg/kg), TP104 0.70m
(111.44mg/kg), TP104 1.20m (60.02mg/kg), TP105 0.20m
(378.40mg/kg), TP105 0.80m (52.1mg/kg)
No limit No limit TP102 0.30m (2996.70mg/kg), TP103 0.60m
(856.00mg/kg),
TP104 0.40m (1157.60mg/kg)

potential and conductivity should be checked where metal pipework is to be installed.

aluminium barrier pipework is acceptable under all conditions. No pipework should be laid where
there is evidence of petrol, diesel etc.
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9.0 CONTROLLED WATERS SCREENING

The relevant analytical results have been compared directly against the standard set out in the water
framework directive for surface waters, and the current UK potable water supply regulations.

9.1 Soil Leachate Screening

In comparison to the adopted surface water standards, the following determin
respective thresholds:

respective thresholds:

. . TP101 TP102 TP103
Determinand EQS Units 0.60m 0.30m 0.20m
Copper 0.001 mg/| 0.0048 0.0093 2 . .
0.001 0.0 <0.0 0.0062
Lead 2 mg/| <0.0005 0.0057
In comparison to the adopted drinking water standards, the wing de inands exceeded the

. TP103 | TP104 | TP105
Dets Dl andy o 0.20m | 0.40m | 0.80m
Fluoride 1.5 2.57 2.60 <0.5
Arsenic 0.01 0.0293 | 0.0156 | 0.0032
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10.0 TIER 1 CONTAMINATION ASSESSMENT

10.1 End Users

The chemical results identified the following:

criteria.
e Both samples of Made Ground at TP101 and TP102 as well as the shall
and the deeper sample from TP105 had exceedances for lead.

possible remediation measures.
10.2 Adjacent Land Users

The site has not been identified as a

ade Ground which contained concrete, brick, concrete, rebar and
it was unlikely to be a suitable medium for landscaping and planting. Clean

urfa concrete should be designed and specified in accordance with BS8500-
1:2016. The general results of the sulphate and pH analyses fell into Class DS-1 and an ACEC
1is appropriate.

assumes that all Made Ground is excavated from site. If Made Ground remains in situ,
particularly in the area of TP105 then Class DS-2 and an ACEC class AC-2 is appropriate.

10.5 Potable Water Supplies

The recorded concentrations of volatiles and hydrocarbons exceeded the respective standards for
PVC and PE pipe in all the samples. Suitable types of pipework materials may include metal or
aluminium barrier pipe.
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Evidence of possible soil contamination (such as staining, malodours, or brightly coloured soils) was
identified in the field. Black staining was noted in TP101 0.08-0.50m, and a hydrocarbon odour was
noted in TP102 0.10-0.80m - no potable water supplies should be laid in contaminated ground.

10.6 Ground Water Protection

The preliminary conceptual site model identified possible source pathway-receptor-I

and into the water table. This may then in turn migrate with the water table a
potential abstraction points.

Comparing the soil-leachate data directly to drinking water standards,
the respective standards (fluoride: TP101 0.60m 2.89mg/l, TP102 0.
2.57mg/l, and TP104 0.40m 2.60mg/l; arsenic: TP103 Om 0.0293
0.0156mg/I).

Removal of the Made Ground during constructiogfv L i f impact on groundwater
quality.

10.7 Surface Water Protection

No surface water bodies were identifi
linkages exist in this regard.

cal area, and therefore no source-pathway-receptor

10.8 Conclusions

of contamination in Made Ground migrating into the water table and
background quality; impact on local receptor points such as abstractions.

etals, PAHs, TPHs and volatile results exceeded the thresholds, the number of samples in
as detected, and the composition and consistency of soils.

n a preliminary remediation options appraisal, it was considered that the risks would most
cost effectively mitigated by:

e Complete removal of Made Ground from any landscaping areas and reinstating with
topsoil/subsoil as required by the landscape designer (minimum 150mm topsoil).

e Excavating and disposing of contaminated soils and replacement with a capping system.

e Provision of upgraded or protected water supply pipework to a specification agreed with the
local utility.
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e An organic vapour resistant membrane within the floor slab construction. A ventilated
subfloor void is unlikely to be appropriate given the expected piled foundation solution.

The Remediation Strategy produced in 2024 should be revised by Whitby Wood appropriately.

A copy of this report should be submitted to the relevant authorities for approval in suffi
prior to commencement on site.

An appropriate level of supervision and testing will be required, to form part of mal Verifie
Report.
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11.0 PRELIMINARY WASTE ASSESSMENT

11.1 General

Waste may be defined as any substance or object in Annex 1 of the Waste Framework Directi
the holder discards, intends to discard, or is required to discard. Subject to compliance
regulations, soils may either be handled as either:

o Non-Waste, and re-used (either on-site or on another site), or
o Waste, and disposed of (to a waste management facility).

Given the confines of the site, it was anticipated that all materials would be dispos f frai site as
waste.

The waste producer has a legal duty of care to ensure that waste materials d properly and

11.2 Waste Disposal

Where materials are not re-used they

Soil Step 1: Hazardous Step 2: Waste Acceptance Waste
Waste Designation
TP101 0.30m Hazardous - elevated | The soil analysis was identified as | Hazardous
(Made Ground) copper and zinc hazardous waste — no WAC test | waste
undertaken
TP101 0.60m Hazardous — elevated | The soil analysis was identified as | Stable non-
(Till Deposits) copper and zinc hazardous waste, although the WAC test | reactive
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Soil Step 1: Hazardous Step 2: Waste Acceptance Waste
Waste Designation
met the criteria for stable non-reactive | hazardous
hazardous waste. waste
TP102 0.30m Hazardous - elevated | The soil analysis was identified as | Stable i

(Made Ground) TPH hazardous waste, although the WAC test
met the criteria for stable non-reactive | h
hazardous waste.

TP102 0.80m Hazardous - elevated | The soil analysis was identified
(Made Ground) copper and zinc hazardous waste — no WAC

undertaken
TP103 0.20m Non-hazardous The soil analysis was identified as no
(Reworked hazardous waste, and the, WAC test also
Ground) met the criteria for

waste.
TP103 0.60m Hazardous - elevated | The soil analysis was Hazardous
(Reworked TPH and BTEX hazardous wa waste
Ground) undertaken
TP104 0.40m Hazardous - elevated i . ied as | Hazardous
(Made Ground) TPH : AC test also | waste

met Nazardous waste.
TP104 0.70m Non-hazardous identified as non- | *Non-
(Made Ground) no WAC test | hazardous

waste
analysis was identified as | Hazardous
waste — no WAC test

TP105 0.20m Hazardous — eleV
(Made Ground)
ndertaken.
soil analysis was identified as | Stable non-
hazardous waste, although the WAC test | reactive
met the criteria for stable non-reactive | hazardous
hazardous waste. waste

TP105 0.80m
Made Ground

It should be note les tested above were also screened for asbestos and no asbestos

was dete

arked * was classified as non-hazardous, WAC testing was not carried out and
als could not be sub-classified as inert, further testing may represent a potential

Waste Code Description
Hazardous 17 05 03* soil and stones containing dangerous substances
Non-Hazardous 17 05 04 soil and stones other than those mentioned in 17 05 03

(Note, the asterix is a Mirror Entry, as defined in the List of Wastes, conferring the relationship with
the non-hazardous code 17-05-04).
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REPORT CONDITIONS

The Client

This report may only be used by the client named in section 1 and their appointed project t
the purpose of design, obtaining planning, building regulations approval, and in conng
finance. This report must not be used by any other persons or for other purposes with@
written agreement of Land Science.

General

related to the extent of investigation and no site is ever free of risk. Th
their risks and liabilities. We accept no liability whatsoever spect of:

¢ The scope, extent or design of an investigation.
¢ Any conditions not directly revealed by the inv,

This report relates solely to
representation on other ma
of buildings and structur
of boundaries, unexp

matters as set out in the objectives and makes no
gy, arboriculture, invasive plant species, the condition

nd recommendations made in this report; this should be verified by the client prior to
al project milestones. Where this information is used in design, the designer should verify
nformation is appropriate and has been used correctly.

ariations with Time

The report relates to conditions revealed at the time of the investigation and any monitoring visits.
Some parameters may vary over time or seasonally; groundwater levels, ground gas compositions,
or concentrations of contaminants are particularly variable in this respect. Further monitoring or
verification should be considered as appropriate.
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GLOSSARY OF TERMS

ACM Asbestos Containing Material

BGS British Geological Survey

BRE Building Research Establishment

BS British Standard

C4sL Category 4 Screening Level

CBR California Bearing Ratio

CDM Construction Design and Management regulations
CIRIA Construction Industry Research and Information Associati
CL:AIRE Contaminated Land: Applications in Real Environments
CLEA Contaminated Land Exposure Assessment model
CSM Conceptual Site Model

EA Environment Agency

EQS Environmental Quality Standards

FOC Fraction of Organic Carbon

GAC Generic Assessment Criterion

GQRA Generic Quantitative Risk Asses

mbgl Meters Below Ground Level

NHBC National House Building Coun

mOD Metres above Ordnanc

PAHs

PHE

PID

PQRA

PSD

RMS

S4UL

SOM

SPZ

SPT

SSSI

ST-W

tal Petroleum Hydrocarbons
ransport Road Research Laboratory

Time Weighted Average Workplace Exposure Limit
United Kingdom House Building Federation
Volatile Organic Compounds

Waste Acceptance Criteria
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1.0 EXECUTIVE SUMMARY

This summary is a brief precis of the main findings and conclusions of the investigation. For det
information, the reader is referred to the main report.

The site initially included a garage workshop, a residential building, and a day nurser
were vacant. By the second monitoring visit these had all been demolished
development was to include the demolition of the existing buildings and t
new three-to six-storeys of purpose-built student accommodation. The intr
included four windowless sample boreholes.

Strata Base Depth | Summary
range (m)

Hardstanding | 0.20-0.30 Concrete and crushed gravel (MWO001 &
Made Ground | 0.90 Sandy Clay/Silt with local bl

glass.
Till Deposits 2.00 Clay with gey veini

hydrocarbon odg

sheen were no

No issues with respec een identified, however an organic vapour resistant

membrane should be i in the ground floor construction.
No immediate require s for furtheFground investigation have been identified. This report should
be submit orities etc. in good time for consideration and approval
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2.0 INTRODUCTION

2.1 General

Land Science was instructed to undertake a Ground Gas Assessment report in relatio
proposed development at 90 Carmoor Road, Manchester M13 OFB. The location is sh
1, which is centred at grid reference SJ 85509 95942.

2.2 Client

2.3 Area Under Investigation

ear yards, a residential
ation 1ayout is indicated on Figure
nately 2100m? or 0.21 hectares.

The area under investigation comprised a garage
building, and a day nursery, all of which were vacant.

The proposed development was U prise the demolition of the existing buildings
followed by the construction esedbuilt student accommodation. This included three to six-
storeys, forming 172 bed i udio and cluster units alongside ancillary facilities and
er associated works. The proposed development was
5576/FO/2022. Figure 3 illustrates the layout of the
f this report may be not valid if the proposed development is

ical Note on Revised Conceptual Site Model for Land Contamination, P451205 revision
PO1, dated 17" May 2024. Whitby Wood.
Remediation Strategy P451205-WW-XX-XX-RP-G-0001, 6" September 2024. Whitby Wood.
e Supplementary Phase Il Contamination Assessment, LS9115.1, 11" March 2026. Land
Science.

The ground gas assessment report has been carried outin accordance with the
Client’s scope request, and all reports must be read in conjunction with each other.

2.6 Scope of Work
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The work carried out is described in detail in the following sections but in summary included:

o An intrusive investigation comprising dynamic sampler boreholes.
o Installation of gas and water monitoring wells, with return visits.

The fieldwork was conducted on 3™ February 2026, under the guidance of Land Sci
remained vacant and secured by the site contractor GMI. Some of the garage
stripped. The six return monitoring visits were conducted between 20" Febr
2026, during which site demolition occurred.

2.7 Geo-Environmental Objectives

2.8 Standards

Where practicable, the investigation was unde ance with the following primary
standards and guidance:

Land Contamination Risk Mahag RIM) Environment Agency June 2025.
BS10175:2011+A2:2017 1
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3.0 SUMMARIES OF PREVIOUS REPORTS (LS7347 AND LS9115.1)

The summaries are a brief precis of the main findings and conclusions of the investigations
detailed information, the reader is referred to the main reports.

The site included a garage workshop, an abandoned residential building, and a
previously as a private day nursery which is now vacant. The development wa
demolition of the existing buildings and the construction of new three to six- stor:
student accommodation.

3.1 LS7347

The intrusive investigation included 5no dynamically sampled holes otary fol on, 4no
dynamic sampler holes and 2no trial pits.

Strata Base Depth range (m) Summary
Made Ground 0.70-1.20 : avelly CLAY
Till Deposits 16.50 - 19.50 [ . slightly gravelly CLAY,

Collyhurst Sandstone |20.00+

Groundwater was recorded during nonitoring standing at a level of 4.40m.

ort of clean subsoil and topsoil.

e Ground corresponded to inert, and some non-hazardous, for most of the
the rear yard. Natural soils tested resulted with inert waste classification.

LS9115.1

intrusive investigation included five mechanically excavated trial pits.

Strata Base Depth range (m) |Summary

Hardstanding 0.08-0.40 Concrete, locally with brick (All except TP105)

Made Ground 0.50-1.20 Sandy Clay / Sand, with occasional brick fragments
and rounded pebbles. TP102 with possible
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hydrocarbon odour. TP104 with possible
bituminous material. TP105 with clayey silty sandy

Gravel with brick, concrete, Styrofoam, slate, gla
and rebar noted to 1.20mbgl. (All except TP103

Reworked Ground |0.90+ Sandy Clay with brown bands at 0.4m, wit
fragments throughout, and a ceramic pip
(Only TP103)

Till Deposits 1.50+ Sandy Clay. (All except TP103)

Groundwater was only recorded during the excavation of position TP103 at the base
0.90m, with a short-term standing water depth also at 0.90m.

Soil testing has identified elevated levels of conta
Requirements for remediation have been identifi

ne shallow Till Deposits corresponded to
al soils at depth are anticipated to generally
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4.0 INTRUSIVE INVESTIGATION

4.1 Investigation Rationale

The scope and layout of the investigation was specified by Whitby Wood Ltd. In sUmg
this comprised:

e 4no. dynamic sampler boreholes were used to minimise disruption to th
monitoring wells to be installed.

e The positions were located to give broad coverage across the site
was feasible on the vacant site.

e Monitoring wells were installed in each location to a depth

Position | Provisional Depth / | Existing Location | Pr
Strata Installations etc.
MWO001 | 2.00m (or refusal) Inside garage — PID
north of yard

MWO002

MWO003 ootprint

MWO004 ilding footprint
MWO001 was origi o the rear of the nursery along the site’s northern border.
However, due to li sition was relocated to within the garage building to the

northwest of the site,

Area of Conce
ade Ground

Investigation Positions
Made Ground may be a source of ground gases; | All
monitoring wells were installed into the made Ground to
determine gas levels and flow rates.

Enabling Works

All positions were located within the hardstanding and a concrete corer was used to proceed through
at MW001 and MW004.

4.4 Dynamic (Windowless) Sampling (DS)
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90 CARMOOR ROAD, MANCHESTER, M13 OFB LQ N d :{y’

GROUND GAS ASSESSMENT

Tiger Developments Ltd SC | e n C e

Dynamic Sampling entails 1m long hollow tubes with liners driven into the ground and retracted to
obtain samples. The liners are split, logged, tested, and subsampled as required.

4.5 Monitoring Wells (MW)
Monitoring wells are installations within boreholes that enable return monitoring to bearri

The pipework was 50mm diameter HDPE, with the cased section sealed with ben
slotted response zone packed with a shingle filter pack.

Monitoring installations are summarised below, including the previous positio
shown on the relevant logs in the appendix.

Position | Response zone Diameter | Strata
(m)
Top Bottom

MWO001 | 0.30 1.00 50mm Made Ground
MWO002 | 0.30 1.00
MWO003 | 0.20 1.00
MWO004 | 0.20 1.00
BHO03 2.00 20.00 Nat

Post-fieldwork monitoring of ground g undwater levels were undertaken

on six occasions between 20" Febr
4.6 Soil Sampling

Soil samples were rec oratory holes during the ground investigation and

4.7 PID,

OCs in headspace using a Photo lonisation Detector (PID) broadly in
methodology set-out in CIRIA C682. Due to interference from humidity and
nce adopts a method detection limit of 1.0ppm to avoid reporting false
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5.0 GROUND CONDITIONS

5.1 General
The expected ground conditions were anticipated to comprise Made Ground over Till Depos
Collyhurst Sandstone to depth. The shallow investigation confirmed the antici

Ground over Till Deposits. A thin capping of hardstanding was encountered at surfa

A summary of the encountered conditions is presented below.

Strata Base Depth m
MWO001 MWO002 MWO0
Hardstanding 0.30 0.30
Made Ground 0.90 0.90
Till Deposits 2.00 2.00

The naming of geological strata is tentative and sho
below investigation points should be treated with,
accordance with BS5930.

5.2 Hardstandings

within the hardstanding comprising concrete and
S veen 0.20m and 0.30m. Concrete was cored
and 0.15m respectively.

sitions, and the full thickness was proved in all to a depth of
omprised brown locally grey mottled orange sandy Clay/Silt
are clinker, coal and glass.

Made Ground was e
0.90m. In summary, th
with local

countered in all positions, and the boreholes terminated in this strata at a
3|, In summary, the Till Deposits comprised dark brown Clay with gey veining, with
rodules. A strong hydrocarbon odour with fine pockets/fissures of hydrocarbon

Roots and Rootlets

urrences of roots and rootlets were noted as follows:

Position Roots Rootlets

MWO001 0.30-0.90m: rare partially decomposed root 1.5mm dia. None
0.90-2.00m: rare partially decomposed roots 8mm dia.

MWO002 None
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Position Roots Rootlets
MWO003 1.00-1.20m: occasional partially decomposed roots 8mm dia.
MWO004 None

5.6 Field Evidence of Contamination

Made Ground soils were noted to contain rare clinker, coal and glass fragments.

Within the Till Deposits a strong hydrocarbon odour with fine pockets/fissures o
were noted in MWO0O01, with a slight odour note din MWO003.

Made Ground was identified in all positions to a depth of 0.90m, and s
from an unknown source or mixed with hazardous materials, and as su

of potential contaminants. All such materials should be treated as suspect

5.7 Groundwater

Groundwater was not encountered during excavatig ive positions.

The level of water in a borehole can be affected by ss and speed of infiltration; short-

term rest levels should be used with caution.
5.8 Stability and Casing

The excavations were noted t ughout;"and the boreholes were not cased.

5.9 PID Screening

None of the samplésiexhibited bove the detection limit, with the exception of the following

Result

1.00-2.00m (9.4ppm)
1.00-2.00m (0.1ppm)
1.00-2.00m (0.1ppm)

se of the screening was to identify samples which may be impacted by organic
cafitaminants (such as VOCs, SVOCs, petroleum hydrocarbons, diesel, etc.). These could have been
used to assist in prioritising samples for laboratory analysis.
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6.0 MONITORING DATA

Recent positions MWO001 to MWO04 were monitored including an historic well BHOO3 located i
garage rear yard.

6.1 Groundwater Monitoring

Groundwater was recorded in the six return monitoring visits, standing at depths idithe ran 0.32
—6.32m and locally dry.

Position | During Drilling Return Monitoring (m)

MWO001 | Dry Dry

MW002 Dry - 0.55

MW003 0.70 - 0.94

MW004 Dry-0.32 V

BHO0O03 3.17-6.32

6.2 Ground Gas Monitoring

The results of the ground gas monitoring are summarised below:

Measurement MWO001 MWwWO004 BH003
Carbon Dioxide 0.0>0.7 0.0>0.1 0.0>0.4
% N

Methane % 0.0 0.0 0.0
Oxygen % 20.9<17.3 18.4>21.1 19.8>21.0
VOCs ppm * 0.0-0.7 0.0-0.7 0.0-0.2
Flow rate |/hr 0.0-0.3 0.0-0.8 0.0-0.5

Published Pressure Trend

on site)
012-1010mB Fluctuating high to intermediate pressure (Manc.)
1006-1005mB Fluctuating high-intermediate high pressure (Manc.)

1013mB Fluctuating high pressure (Manc.)
1012mB Rising high pressure (Manc.)
fch2026 1019mB Fluctuating high pressure (Manc.)
h March 2026 1008-1006mB Fluctuating high to intermediate pressure (Manc.)
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7.0 GROUND GAS ASSESSMENT

7.1 General

Risks Posed by Hazardous Ground Gases to Buildings.

Due to the Made Ground and possible vapours the Client requested ground gas mo

Source
Ground gases arising
from: Made Ground

Pathway
Inhalation, explosion

Receptor
d users

7.2 Gas Monitoring Rounds

It should be noted that the presence of a gas
contaminated or that there is any unacceptable ri

ply that a site or area is

monitoring visits u
present at the site.

Very Low Low Moderate High Very High
Inert Alluvium Shallow Post ‘60's
Made or dock Pre—l9§0 mine domestic
Ground silt landfill workings landfill
4/1 6/2 6/3 12/6 12/12
Moderate 6/2 6/3 9/6 12/12 24/24
High 6/3 9/6 12/6 24/123 24/243

First digit is number of visits and second digit is number of months, e.g. 9/6 means nine visits
tal over a period of 6 months

3 - High sensitivity development on high gas hazard land is not normally acceptable unless the
source is removed or otherwise treated.

7.3 Monitoring Data
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BS8485:2015+A1:2019 categorises sites into one of six characteristic situations based on gas
concentrations, flow rates and a calculated gas screening value, as summarised on the following
table:

CS Hazard Potential CHa CO; Flow Gas Scre

Very low <5.0% -
Low - - <70l/hr
Moderate - - -
Moderate to high - - -
High - - -
Very high - - -

NP WIN|E-

The monitoring data has been appraised as follows:

£ v
> 2 < 9 g
S 5 r S >
=
ke 2 o] S < @209
2 | x| 3 26 | wo | 888
X 2 < s | s 68 | 88 | =g
MWO001 | Made 0.0 7 I 0.001 1 No
MWO002 | Ground 1 0.007 1 No
MWO003 1 0.002 1 No
MWO004 . 1 0.001 1 No
BHOO03 Natural 0.000 1 0.001 1 No
GSV = Gas Situation Value;

The results obtaine
protection required.

ciated risks posed are difficult predict using such a measurement. Different
vight variously pose an odour nuisance and a possible carcinogenic risk, and in some
risk of explosion.

With reference to section 7.3, the source of gases was identified as not posing a significant risk to the
ite development and therefore, no significant risk is posed to adjacent land users.

No ground gas protection is required on site, however, VOCs have been recorded within the Made
Ground through field testing, previous laboratory testing, and monitoring on site. It is understood
that although some Made Ground will be removed from site during the construction phase some will
remain on site. Therefore, remediation is necessary and it is recommended that an organic vapour
resistant membrane is installed within the floor slab construction of the proposed buildings to
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protect the residents. A ventilated subfloor void is unlikely to be appropriate given the expected piled
foundation solution.

A copy of this report should be submitted to the relevant authorities for approval in sufficien
prior to commencement on site.
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REPORT CONDITIONS

The Client

This report may only be used by the client named in section 1 and their appointed project
the purpose of design, obtaining planning, building regulations approval, and in con
finance. This report must not be used by any other persons or for other purposes
written agreement of Land Science.

General

¢ Any conditions not directly revealed by the invi
¢ Published standards or methodologies used or
¢ The opinion of any other party includin

This report relates solely to s set out in the objectives and makes no
logy, arboriculture, invasive plant species, the condition

uld be submitted to relevant authorities for their own assessments
approval or comments accordingly. This should be in good time before
se additional work is to be carried out.

thdt the information is appropriate and has been used correctly.
Variations with Time

The report relates to conditions revealed at the time of the investigation and any monitoring visits.
Some parameters may vary over time or seasonally; groundwater levels, ground gas compositions,
or concentrations of contaminants are particularly variable in this respect. Further monitoring or
verification should be considered as appropriate.
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GLOSSARY OF TERMS

ACM Asbestos Containing Material

BGS British Geological Survey

BRE Building Research Establishment

BS British Standard

C4sL Category 4 Screening Level

CBR California Bearing Ratio

CDM Construction Design and Management regulations

CIRIA Construction Industry Research and Information Association
CL:AIRE Contaminated Land: Applications in Real Environments

CLEA Contaminated Land Exposure Assessment model
CSM Conceptual Site Model

EA Environment Agency

EQS Environmental Quality Standards

FOC Fraction of Organic Carbon

GAC Generic Assessment Criterion

GQRA Generic Quantitative Risk Asse

mbgl Meters Below Ground Level

NHBC National House Building Coun
mOD Metres above OrdnancggBatu
PAHs
PHE
PID
PQRA
PSD
RMS
S4UL

ial Scientific Interest
Short Term Workplace Exposure Limit
i-Volatile Organic Compounds
Petroleum Hydrocarbons
Transport Road Research Laboratory
Time Weighted Average Workplace Exposure Limit
United Kingdom House Building Federation
Volatile Organic Compounds
Waste Acceptance Criteria
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2ND FLOOR, 25-28 FIELD STREET, LONDON, WC1X 9DA

0345 604 6494
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Legend

=== Site Boundaries
<" Rotary Borehole
" Trial Pit

« Window Sample
Recent Trial Pit

TITLE: Proposed Development REF: LS9064
LO n d @) PROJECT: 90 Carmoor Road, Manchester, M13 OFB FIGURE 3
S C i e n C e CLIENT: Tiger Developments Ltd DATE: 23.03.2026
CHECK: ™ CHECK: MR VERSION Vi SHEET: 10F1
WWW.LANDSCIENCE.CO.UK UNIT 10, 19 ALBERT DRIVE BURGESS HILL, WEST SUSSEX, RH15 9TN

0345 604 6494 2ND FLOOR, 25-28 FIELD STREET, LONDON, WC1X 9DA
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REF: PREPARED:
* LS9064 M
L d &
QNO g SHEET, CHECKED:
S . 90 Carmoor Road, Manchester M13 OFB 1 MR
C l e n e DATE: VERSION
Tiger Developments Ltd 23/03/2026 V1

WWW.LANDSCIENCE.CO.UK
0345 604 6494

UNIT 10, 19 ALBERT DRIVE BURGESS HILL, WEST SUSSEX, RH15 STN







# Brighton | London | Bristol | Site
L d ,S i 0845604 6494 | 90 C Road, Manchester M13 OFB Number
O n GO C | e n C e : armoor Road, Manchester MWO001
www.landscience.co.uk
Excavation Method Dimensions Ground Level (mOD) | Client Job
. ) ] Number
Drive-in Windowless Sampler Tiger Developments Ltd LS9064
Location Dates Engineer Sheet
03/02/2026
Land Science 7
Depth Water ) Level Depth e §
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ® | Instr
(m) (Thickness) =
0.00-1.00 L C Concrete over mixed demolition crushed GRAV
C (0.30) (MADE GROUND)
030 yk
L Brown locally grey, mottled orange sa g;f;:g
— CLAY/SILT, with local black pockets, e fine e
r clinker, coal and glass fragments partially B
L decomposed root 1.5mm dia. GROUND) ;:'-?:f
—  (0.60) g
C e
L s
- 090 = : ! D
- Stiff dark brown CLAY, with grey vein ar —_ n )
— weak off-whit fine sandstone no e — — n
1.00-2.00 L 1.00-2.00m: PID=9.4ppm - partially decol roots 8mm dia. Stro —
(maximum) r hydrocarbon odol rare fine pockets/fissures [ ___ |
— with hydrocarbon s| ILL) N
- (0 [ —
at 2.00m
Remarks
GROUNDWATER: None encountered. (aﬁgﬂ,ex) ga9ed
CASING: None used.
INSTALLATION: 50mm dia HDPE standpipe to 1.00m: GL-0.30m plain . 0.30-1.00m slotted.
BACKFILL: Bentonite 1.00-2.00m. 1:25 JM
STABILITY: Generally stable.
NOTES: Cored to 0.13m and borehole completed at target depth. Figure No.
LS9064.MW001

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



* Brighton | London | Bristol | Site Borehole
ey H Number
LO n d ‘,', C | e n C e 0845 604 6494 | 90 Carmoor Road, Manchester, M13 OFB BH003
~ www.landscience.co.uk
Machine : Casing Diameter Ground Level (mOD) | Client Job
Flush Tiger Devel ts Ltd Number
us iger Developments LS7347
Core Dia: mm
Location Dates Project Contractor Sheet
Method : Rotary Cored 31/01/2024-
02/02/2024 Land Science 1/2
Depth TCR SCR RQD Fi Field R d Le(\)/%I Depth D it L d § Inst
(m) (%) (%) (%) iel ecords (mOD) (Thi émess) escription egen g nstr
= 015 [ CONCRETE (HARDSTANDING)
E— (0.85) | Grey black silty, gravelly CLAY. Gravels are fi
E 0.80 | coarse flints, concrete, red brick. (MADE
E : "‘ GROUND)
1.20 IV(P) 96 kPa 1,0/0,0,0,1 = Brown, silty CLAY with occasional
1.20-1.65 SPT N=1 E are fine to cobbles flints, sandsto,
1.20-2.00 D E mudstones. (DEVENSIAN TIL
2.00 IV(P) 120 kPa 1,22,2,2,2 E e
2.00-2.45 SPT N=8 E £
2.00-2.50 D B
2.50 IV(P) 48 kPa 1,0/2,1,3,3 E i
2.70-3.00 uTt E =
3.00-3.45 SPT N=9 E 5
3.00-4.00 D E Cf
3.10 IV(P) 168 kPa = el
3.50 IV(P) 192 kPa E- x g;-:osg
E L] B
4.00 IV(P) 168 kPa E x ;:,3,%
4.00-4.50 UT 73 blows E . — g@,"g?:%
2]
4.50 IV(P) 168 kPa 3,4/6,4,7,7 x s
4.50-4.95 SPT N=24 x bt
4.50-5.00 D * . LS
5.00 IV(P) 168 kPa 5,4/4,5,7,8 w g
5.00-5.45 SPT N=24 x aZn“ by
5.00-6.00 D =
5.50 IV(P) 144 kPa o
6.00 IV(P) 96 kPa 7,7/6,7,8,8 L —
6.00-6.45 SPT N=29 *
6.00-7.00 D .
3 .
7.00-7.45 x
7.00-8.00 * iy
8.00 IV(P) 120 kPa * )
8.00-8.45 e
8.00-8.50 x
8.40 IV(P) 120 kPa %
8.60-9.00 =
9.00-9.45 * «
9.00-10.00 x
9.10 IV(P) 120 kPa .
10.00-10.45 : «
10.00-11.00 e
7.9/12,10,9.9 -
11.00-11.45 SPT N= 11.00 Red yellow, slightly clayey, gravelly SAND. Sands lrad
11.00-12.00 are fine to coarse. Gravels are fine to cobbles, Shge

13.50-13.
13.50-15.00

6,4/12,11,14,12
SPT N=49
B

8,12/50,20,0,0
SPT N=70

(2.50)

13.50

sandstones. (DEVENSIAN TILL)

Red SAND. Sands are fine to coarse.
(COLLYHURST SANDSTONE)

=7
e
e

=5
o

00 0 Gt © 0 ho%e 0 ey

nﬁézgg;

o

Fraa”|
3":;:5
i
el
7,9/10,40,15,0 Bacet
15.00-15.45 SPT N=65 e
Remarks

GROUNDWATER: No groundwater encountered. (a%ﬁ?&) ngged

CASING: Casing from 4 to 21m.

INSTALLATION: 50mm diameter HDPE standpipe to 20.00; plain casing to 2.00m, slotted response zone 2.00m to 20.00m.

BACKFILLED: Backfilled with clean arisings. 1:75 BM

SLOW PROGRESS: Progress was slow.

NOTES: Borehole completed at 21.0m Figure No.

LS7347.BH003

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



& Brighton | London | Bristol | Site Borehole
LO n d ,SC i e n C e 0845 604 6494 | 90 Carmoor Road, Manchester, M13 OFB Number
e' www.landscience.co.uk BH003
Machine : Casing Diameter Ground Level (mOD) | Client Job
Flush : Ti Devel ts Ltd Number
us : iger Developments LS7347
Core Dia: mm
Location Dates Project Contractor Sheet
Method : Rotary Cored 31/01/2024-
02/02/2024 Land Science 2/2
Depth TCR SCR RQD Fi Field R d Leé%l Depth D . L d g Inst
(m) (%) (%) (%) iel ecords (mOD) (Thi émess) escription egen s nstr
15.00-16.50 B ; ?.ngg:, s
= %58
E- ] [Pt
E v
= e
E £
E CREe
25,60/50,40,0,0 = o
16.50-16.95 SPT N=90 E %f"’gg
16.50-18.00 B E B
== e
= o
= B
E s
25,60/50,30,0,0 3{%:%
18.00-18.45 SPT N=80 é;fg‘?oc?
18.00-19.50 B °°§=:
B
s
P
25,40/50,36,0,0 R
19.50-19.95 SPT N=86 NE (COLLYHURST EE
19.50-21.00 B E}"'E:g
25,30/50,40,0,0
21.00-21.45 SPT N=90 : die at 21.00m
Remarks Scale | Logged
(approx) | By
1:75 BM
Figure No.
LS7347.BH003

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved






Lond@t
Science

GROUND GAS AND GROUNDWATER MONITORING

Project: 90 Carmoor Road Ref: LS9064 1020, T T
1015
Date: 20.02.2026 Visit:
1010
Engineer:  Ryan Chau Check: 1005
Weather:  Light Rain Page: lofl 60
X before: 1012 mB Time 08:55 995
Atmospheric Pressure w50
after: 1010 mB Time 10:40
985
Published pressure trend: Fluctuating high to intermediate pressure (Manc.) w50
Remarks:  Equipment used: GFM 435, PhoCheck Tiger PID, Dipmeter 575
1
05 Feb 26 F
Flow (I/hr) Common Gases (%) VOC's Groundwater (m)
Position Remarks
High Low Time co2 CH4 02 (ppm) LNAPL Water DNAPL
15s 0.2 0.0 209
Calibration
0.0 0.0 30s 0.2 0.0 209 0.0 - - -
Check
60s 0.2 0.0 209
15s 0.1 0.0 209
30s 0.1 0.0 209
60s 0.1 0.0 209
End-2.2 Lid and 50 b ith
MWO001 0.3 03 120s 0.2 0.0 20.8 " Dry - 0.95 e an mm .u?g W
Peak - 6.2 gas valve missing.
180s 0.2 0.0 20.8
240s 0.2 0.0 20.8
300s 0.2 0.0
15s 0.2 0.0
30s 0.2 0.0
60s 0.2
13 ket ded f
MW002 03 03 120s 0.2 0.55 - 1.03 mim socket needed for
opening lid.
0.94 - 1.08
Dry - 1.09 Lid missing.
60s 0.4 0.0 20.7
003 0.3 0.3 120s 0.4 0.0 20.7 0.0 - 3.25 - 13.29
180s 0.5 0.0 20.7
240s 0.4 0.0 20.7
300s 0.4 0.0 20.8
15s 0.0 0.0 19.6
Calibrati
allbration 0.0 0.0 30s 0.0 0.0 19.7 0.0 - - - - Calibration check passed
Check
60s 0.0 0.0 19.7

UNIT 10, 19 ALBERT DRIVE BURGESS HILL, WEST SUSSEX, RH15 9TN

T: 0845 604 6494 E: brighton@landscience.co.uk



Lond@)
Science

GROUND GAS AND GROUNDWATER MONITORING

Project: 90 Carmoor Road Ref: LS9064 1020 T T T T
Date: 26.02.2026 Visit: 2 o
1010
Engineer:  Alex Lintern Check: ™M 1005
Weather:  Overcast Page: lof1l 1000
before: 1006 mB Time 09:15] o
Atmospheric Pressure -
after: 1005 mB Time 12:15
985
Published pressure trend: Fluctuating high-intermediate high pressure (Manc.) -
Remarks:  Equipment used: GFM 435, PhoCheck Tiger PID, Dipmeter o
Il 1
05 Feb 12 Feb
Flow (I/hr) Common Gases (%) VOC's Groundwater (m)
Position
High Low Time co2 CH4 02 (ppm) LNAPL Water DNAPL
15s 0.0 0.0 19.9
Calibration
0.0 0.0 30s 0.0 0.0 19.9 0.0 - - -
Check
60s 0.0 0.0 19.9
15s 0.0 0.0 20.0
30s 0.0 0.0 19.9
60s 0.0 0.0 19.9
St hyd b
MW001 0.0 0.0 120s 0.0 0.0 199 2100 ory - 0.79 rong nvarocarbon
odour
180s 0.0 0.0 19.9
240s 0.0 0.0 199
300s 0.0 0.0
15s 0.0 0.0
30s 0.0 0.0
60s 0.0
MWO002 0.1 0.0 120s 0.0 Dry - 0.95
0.80 - 0.93
0.90 } 0.93 No cover - replacement
left
60s 0.0 0.0 19.9
003 0.0 0.0 120s 0.0 0.0 19.9 0.2 - 3.17 - 133
180s 0.0 0.0 19.9
240s 0.0 0.0 199
300s 0.0 0.0 19.9
15s 0.0 0.0 19.9
Calibrati
alibration 0.0 0.0 30s 0.0 0.0 19.9 0.0 - - - - Calibration check passed
Check
60s 0.0 0.0 19.9

UNIT 10, 19 ALBERT DRIVE BURGESS HILL, WEST SUSSEX, RH15 9TN
T: 0845 604 6494 E: brighton@landscience.co.uk



Lond@t
Science

GROUND GAS AND GROUNDWATER M

ONITORING

Project: 90 Carmoor Road Ref: LS9064 1030 £ T T =
Date: 05.03.2026 Visit:
1020
Engineer:  Siobhan Mullen Check:
Weather:  Sunny Page: lofl il
. before: 1013 mB Time 11:40| 1000
Atmospheric Pressure
after: 1013 mB Time 12:551
Published pressure trend: Fluctuating high pressure (Manc.)
Remarks:  Equipment used: GFM 435, PhoCheck Tiger PID, Dipmeter =
Il 1
12 Feb 19 Feb
Flow (I/hr) Common Gases (%) VOCs Groundwater (m)
Position
High Low Time co2 CH4 02 (ppm) LNAPL Water DNAPL
15s 0.2 0.0 20.6
Calibration
0.0 0.0 30s 0.0 0.0 20.6 0.0 - - -
Check
60s 0.0 0.0 20.6
15s 0.7 0.0 20.7
30s 0.7 0.0 20.1
60s 0.6 0.0 20.1
Lid and 50mm b ith
Mwool | -0:8 0.8 1205 05 0.0 202 20 Dry - 095 |- and>nmm bune Wi
gas valve missing
180s 0.4 0.0 20.3
240s 0.3 0.0 20.5
300s 0.2 0.0
15s 0.6 0.0
30s 0.1 0.0
60s 0.1
MWO002 0.8 03 120s 01 0.73 R 1.03 13mm sock?t néeded for
opening lid.
Borehole casing
0.70 ) 0.96 detached.
Lid missing & no
D - 1.05
v bung/gas tap.
60s NR NR NR No record: Technician
003 NR NR 120s NR NR NR NR R NR R NR cou.lq not Io_cate well;
position buried under
180s NR NR NR stockpile of bricks.
240s NR NR NR
300s NR NR NR
15s 0.1 0.0 209
Calibration 0.0 0.0 30s 0.1 0.0 20.9 0.0 - - - - Calibration check passed
Check
60s 0.1 0.0 20.9

UNIT 10, 19 ALBERT DRIVE BURGESS HILL, WEST SUSSEX, RH15 9TN
T: 0845 604 6494 E: brighton@landscience.co.uk




GROUND GAS AND GROUNDWATER MONITORING
Project: 90 Carmoor Road Ref: LS9064 T T T T
1030 o
Date: 16.03.2026 Visit: 4 wal
Engineer:  Siobhan Mullen Check: MR 55 L
Weather:  Cloudy Page: lof1 1015 »r\
. before: 1012 mB Time 09:50| 10 \\/\')
Atmospheric Pressure
after: 1012 mB Time 11:05| '
Published pressure trend: Rising high pressure (Manc.) bt
Remarks:  Equipment used: GFM 435, PhoCheck Tiger PID, Dipmeter =
290 ! -
19 Feb 26 Feb
Flow (I/hr) Common Gases (%) VOC's Groundwater (m)
Position Remarks
High Low Time co2 CH4 02 (ppm) LNAPL Water DNAPL
15s 0.1 0.0 19.9
Calibration
0.0 0.0 30s 0.1 0.0 19.9 0.0
Check
60s 0.1 0.0 19.9
15s 0.1 0.0 20.2
30s 0.1 0.0 20.2
60s 0.1 0.0 20.2
Lid and 50 b ith
MWO001 0.3 0.1 120s 0.1 0.0 20.2 0.1 Dry 0.95 e an mm -ulilg W
gas valve missing.
180s 0.1 0.0 20.3
240s 0.1 0.0 20.3
300s 0.1 0.0
15s 0.2 0.0
30s 0.2 0.0
60s 0.6
13 ket ded f
MW002 03 01 120s 15 077 098 mim socket needed for
opening lid.
0.85 1.02 Gas tap blocked
Lid missing & no
0.32 0.88
bung/gas tap.
60s 0.1 0.0 20.8
003 0.5 0.2 120s 0.1 0.0 20.8 0.0 339 13.24 No gas tap
180s 0.1 0.0 20.8
240s 0.1 0.0 20.9
300s 0.1 0.0 209
15s 0.1 0.0 211
Calibration 0.0 0.0 30s 0.1 0.0 21.1 0.0 Calibration check passed
Check
60s 0.1 0.0 211

&

Land&®

SO ﬂ & UNIT 10, 19 ALBERT DRIVE BURGESS HILL, WEST SUSSEX, RH15 9TN
clence T: 0845 604 6494  E: brighton@landscience.co.uk



Lond@t
Science

GROUND GAS AND GROUNDWATER MONITORING

Project: 90 Carmoor Road Ref: LS9064 1030 |21 T T T ]
Date: 20.03.2026 Visit: 5 4605
Engineer:  lan Sidgwick Check: M 1020
Weather:  Sunny Page: lofl 1015
X before: 1019 mB Time 08:00 to10
Atmospheric Pressure
after: 1019 mB Time 08:40 1005
Published pressure trend: Fluctuating high pressure (Manc.) 1000
Remarks:  Equipment used: GFM 435, PhoCheck Tiger PID, Dipmeter 999
990 1
26 Feb 05 Mar
Flow (I/hr) Common Gases (%) VOC's Groundwater (m)
Position Remarks
High Low Time co2 CH4 02 (ppm) LNAPL Water DNAPL
15s 0.1 0.0 20.8
Calibration
0.0 0.0 30s 0.1 0.0 20.8 0.0 - - -
Check
60s 0.1 0.0 20.8
15s 0.5 0.0 19.7
30s 0.5 0.0 19.7
60s 0.5 0.0 19.7
Lid and 50 b ith
MWO001 0.0 0.0 120s 0.5 0.0 19.7 0.4 Dry - 0.82 e an mm -ur'lg W
gas valve missing
180s 0.5 0.0 19.7
240s 0.5 0.0 19.7
300s 0.5 0.0
15s 0.9 0.1
30s 0.9 0.1
60s 0.9 0.
13 ket ded f
MW002 0.0 0.0 120s 0.9 090 - 098 mim socket needed for
opening lid
0.86 - 1.02 Gas tap blocked
Lid missing & no
D - 0.67
i bung/gas tap
60s 0.1 0.0 20.3
I t dip fi
003 0.0 0.0 120s 0.1 0.0 20.3 0.0 - NR - NR neorred . I.p rom
technician
180s 0.1 0.0 20.3
240s 0.1 0.0 20.3
300s 0.1 0.0 203
15s 0.1 0.0 211
Calibration
0.0 0.0 30s 0.1 0.0 211 0.0 - - - -
Check
60s 0.1 0.0 211

UNIT 10, 19 ALBERT DRIVE BURGESS HILL, WEST SUSSEX, RH15 9TN
T: 0845 604 6494 E: brighton@landscience.co.uk



Lond@t
Science

GROUND GAS AND GROUNDWATER MONITORING

Project: 90 Carmoor Road Ref: LS9064 1030 T T T T .
Date: 24.03.2026 Visit: 6 1025
Engineer:  Ryan Chau Check: M 1020
Weather:  Cloudy Page: 1of1l 1015
X before: 1008 mB Time 11:36 1010
Atmospheric Pressure
after: 1006 mB Time 13:.05] '
Published pressure trend: Fluctuating high to intermediate pressure (Manc.) S
Remarks:  Equipment used: GFM 435, PhoCheck Tiger PID, Dipmeter 99
990 L
26 Feb 05 Mar
Flow (I/hr) Common Gases (%) VOC's Groundwater (m)
Position Remarks
High Low Time co2 CH4 02 (ppm) LNAPL Water DNAPL
15s 0.2 0.0 209
Calibration
0.0 0.0 30s 0.2 0.0 209 0.0 - - -
Check
60s 0.2 0.0 209
15s 0.6 0.0 211
30s 0.7 0.0 204
60s 0.7 0.0 20.4
MWO001 0.1 -0.6 120s 0.6 0.0 204 0.0 Dry - 0.86 BH covering missing
180s 0.5 0.0 20.6
240s 0.4 0.0 20.8
300s 0.3 0.0
15s 0.2 0.0
30s 0.2 0.0
60s 0.2
MWO002 0.3 0.0 120s 0.2 Dry - 0.96 BH casing missing
Technician could not
NR - NR locate; buried under
stockpile of bricks
Lid missing & no
D - 0.67
v bung/gas tap
60s 0.1 0.0 21.0
BH casil issing &
003 0.1 0.7 120s 0.1 0.0 211 0.0 - 6.32 - 13.24 €asing Missing & gas
tap missing
180s 0.1 0.0 211
240s 0.1 0.0 211
300s 0.1 0.0 211
15s 0.2 0.0 209
Calibration
Check 0.0 0.0 30s 0.2 0.0 20.9 - - - - -
60s 0.2 0.0 20.9

UNIT 10, 19 ALBERT DRIVE BURGESS HILL, WEST SUSSEX, RH15 9TN
T: 0845 604 6494 E: brighton@landscience.co.uk
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Appendix D: Composition Testing Results of Cover Layer Material
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lab

Hattersley Science & Technology Park
Stockport Road, Hattersley, SK14 3QU

FINAL ANALYTICAL TEST REPORT

Envirolab Job Number:
Issue Number:

Client:

Project Manager:
Project Name:

Project Ref:

Order No:

Date Samples Received:

Date Instructions Received:

Date Analysis Completed:

Approved by:

A

Gemma Berrisford

25/05653
1 Date: 16 July, 2025

W Maher & Sons Ltd
Soapstone Way,

off Fairhills Road
Irlam

Manchester

M44 6RA

Alex Clifford
MRE Port Salford
MRE WP
MRE2C WAC
30/05/25
30/05/25
13/06/25

Deputy Client Services Supervisor

772CERTS

MONTORING CERTIHCATION SCHIME 1247

Page 1 of 9



Envirolab Job Number: 25/05653

Client Project Name: MRE Port Salford

Client Project Ref: MRE WP

lab

Lab Sample ID 25/05653/1 25/05653/2 25/05653/4 25/05653/5 25/05653/6 25/05653/7 25/05653/8
Client Sample No 1 1 1 1 1 1 1
Client Sample ID Clay Sand 0/4 6F5 40/80mm 20/40mm 10/20mm 4/10mm
Depth to Top
Depth To Bottom .5
Date Sampled 28-May-25 28-May-25 28-May-25 28-May-25 28-May-25 28-May-25 28-May-25 g -
Sample Type SOIL SOIL SOIL SOLID SOLID SOLID SOLID % -‘é
2 = £
Sample Matrix Code 6A 4A 4AB 7 7 7 7 5 E %
% Stones >10mma <0.1 <0.1 <0.1 - - - - % wiw 0.1 AT-044
pHo"* - - 11.61 - - - - pH 0.01 A-T-031s
Cyanide (total)a"* 3 <1 - - - - - mg/kg 1 A-T-042sTCN
Arsenicp™* 24 6 5 - - - - mglkg 1 A-T-024s
Cadmiump™* 1.7 <1.0 <1.0 - - - . mglkg 1 AT-0245
Copperp"* 124 19 19 - - - - mglkg 1 AT-0245
Chromiump™* 40 10 13 - - - - mglkg 1 AT-0245
Leadp™* 256 102 39 - - - - mg/kg 1 A-T-024s
Mercuryp 0.72 <0.17 <0.17 - - - - mgl/kg 0.17 A-T-024s
Nickelp"* 35 7 13 - - - - malkg 1 AT-024s
Seleniump™"* 1 <1 <1 - - - . mglkg 1 AT-0245
Zinco™* 254 57 57 - - - R mglkg 1 AT-0285
TPH total (>C6-C40)a"* 456 694 - - - - - mglkg 10 AT-007s

Page 2 of 9



Envirolab Job Number: 25/05653

Client Project Name: MRE Port Salford

Client Project Ref: MRE WP

lab

Lab Sample ID 25/05653/1 25/05653/2 25/05653/4 25/05653/5 25/05653/6 25/05653/7 25/05653/8

Client Sample No 1 1 1 1 1 1 1

Client Sample ID Clay Sand 0/4 6F5 40/80mm 20/40mm 10/20mm 4/10mm

Depth to Top

Depth To Bottom .5

Date Sampled 28-May-25 28-May-25 28-May-25 28-May-25 28-May-25 28-May-25 28-May-25 g -

Sample Type SoIL SoIL SoIL SOLID SOLID SOLID SOLID % -‘é
2 = £

Sample Matrix Code 6A 4A 4AB 7 7 7 7 S E %

Asbestos in Soil (inc. matrix)

Asbestos in soilo* NAD NAD NAD NADY NADY NADY NADY AT-045

Asbestos Matrix (visual)p - - - - - - - A-T-045

Asbestos Matrix (microscope)o - - - - - - - A-T-045

Asbestos ACM - Suitable for Water N/A N/A N/A N/A N/A N/A N/A A-T-045

Absorption Test?p

Page 3 of 9



Envirolab Job Number: 25/05653

Client Project Name: MRE Port Salford

Client Project Ref: MRE WP

lab

Lab Sample ID 25/05653/1 | 25/05653/2 | 25/05653/4 | 25/05653/5 | 25/05653/6 | 25/05653/7 | 25/05653/8
Client Sample No 1 1 1 1 1 1 1
Client Sample ID Clay Sand 0/4 6F5 40/80mm 20/40mm 10/20mm 4/10mm
Depth to Top
Depth To Bottom .5
Date Sampled 28-May-25 | 28-May-25 | 28-May-25 | 28-May-25 | 28-May-25 | 28-May-25 | 28-May-25 g .
Sample Type SOIL SOIL SoIL SOLID SOLID SOLID SOLID % -‘é
2 = £
Sample Matrix Code 6A aA 4AB 7 7 7 7 5 E 2
PAH-16MS
Acenaphthenea™* 0.53 0.58 0.77 - - - - mg/kg | 0.01 AT-019s
Acenaphthylenea™* 0.04 0.04 <0.03 - - - - mg/kg 0.01 A-T-019s
Anthracenea"* 1.06 0.95 0.95 - - - - mglkg 0.02 AT-019s
Benzo(a)anthracenea™* 2.51 1.47 1.61 - - - - malkg 0.04 AT-019s
Benzo(a)pyrenea"* 2.33 1.38 1.48 - - - - mglkg | 0.04 AT-019s
Benzo(b)fluoranthenea"* 2.60 1.22 1.39 - - - - mglkg | 0.05 AT-019s
Benzo(ghi)perylenea"* 1.7 0.91 1.11 - - - - mglkg | 0.05 AT019s
Benzo(k)fluoranthenea"* 0.96 0.45 0.49 - - - - malkg 0.07 AT-019s
Chrysenea™ 2.92 1.61 1.64 - - - - mglkg | 0.06 AT-019s
Dibenzo(ah)anthracenea™* 0.44 0.22 0.20 - - - - mglkg 0.04 AT-019s
Fluoranthenea"* 5.72 4.09 4.02 - - - - mglkg 0.08 AT-019s
Fluorenea"* 0.44 0.47 0.60 - - - - mg/kg | 0.01 AT-0195
Indeno(123-cd)pyrenea™ 2.05 1.09 1.30 - - - - mglkg 0.03 AT-019s
Naphthalene A" 0.34 0.14 0.54 - - - - malkg 0.03 AT-019s
Phenanthrene,"* 3.53 3.22 4.25 - - - - malkg 0.03 AT-019s
Pyrenea"* 5.35 3.61 3.46 - - - - malkg 0.07 AT-019s
Total PAH-16MS,"* 32,5 21.4 23.8 - - - - mg/kg | 0.01 AT-0195
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Envirolab Job Number: 25/05653

Client Project Name: MRE Port Salford

Client Project Ref: MRE WP

lab

Lab Sample ID 25/05653/1 25/05653/2 25/05653/4 25/05653/5 25/05653/6 25/05653/7 25/05653/8
Client Sample No 1 1 1 1 1 1 1
Client Sample ID Clay Sand 0/4 6F5 40/80mm 20/40mm 10/20mm 4/10mm
Depth to Top
Depth To Bottom S
Date Sampled 28-May-25 28-May-25 28-May-25 28-May-25 28-May-25 28-May-25 28-May-25 g -
Sample Type soIL soIL SOIL SOLID SOLID SOLID SOLID % -‘é
2 = £
Sample Matrix Code 6A 4A 4AB 7 7 7 7 S E g
TPH CWG with Clean Up
Ali >C5-C6a - - <0.01 - - - - mg/kg 0.01 A-T-022s
Ali >C6-C8a - - <0.01 - - - - mg/kg 0.01 A-T-0225
Ali >C8-C10a - - <1 - - - - mg/kg 1 A-T-0555
Ali >C10-C12,"* - - <1 - - - - mglkg 1 A-T-0555
Ali >C12-C16,"* - - 3 - - - . mglkg 1 AT-0855
Ali >C16-C21,"* - - 7 - - - . mglkg 1 AT-0855
Ali >C21-C35,"* - - 64 - - - . mglkg 1 AT-0855
Total Aliphaticsa - - 74 - - - - mg/kg 1 Calc-As Recd
Aro >C5-C7a* - - <0.01 - - - - mg/kg 0.01 A-T-0225
Aro >C7-C8x* - - <0.01 - - - - mg/kg 0.01 A-T-0225
Aro >C8-C10a - - 3 - - - - malkg 1 A-T-0555
Aro >C10-C12a - - 2 - - - - malkg 1 A-T-0555
Aro >C12-C16a - - 12 - - - - malkg 1 A-T-0555
Aro >C16-C21,."* - - 37 - - - - mg/kg 1 A-T-055s
Aro >C21-C35,"* - - 95 - - - - mg/kg 1 A-T-055s
Total Aromaticsa - - 149 - - - - mgl/kg 1 Calc-As Recd
TPH (Ali & Aro >C5-C35)a - - 223 - - - . mglkg 1 Cale-As Recd
BTEX - Benzenen® - - <0.01 - . . N mglkg 0.01 A-T-0225
BTEX - Toluenea* - - <0.01 - . . N mglkg 0.01 A-T-0225
BTEX - Ethyl Benzenea® - - <0.01 - - - . mglkg 0.01 AT-022s
BTEX - m & p Xylenea® - - <0.01 - - - . mglkg 0.01 AT-022s
BTEX - o Xylenea® - - <0.01 - - - . mglkg 0.01 AT-022s
MTBEA* - - <0.01 - - - - mg/kg | 0.01 AT-0228
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Envirolab Job Number: 25/05653

Client Project Ref: MRE WP

Client Project Name: MRE Port Salford

lab

Lab Sample ID 25/05653/1 25/05653/2 25/05653/4 25/05653/5 25/05653/6 25/05653/7 25/05653/8

Client Sample No 1 1 1 1 1 1 1

Client Sample ID Clay Sand 0/4 6F5 40/80mm 20/40mm 10/20mm 4/10mm

Depth to Top

Depth To Bottom S

Date Sampled 28-May-25 28-May-25 28-May-25 28-May-25 28-May-25 28-May-25 28-May-25 g -
Sample Type soIL soIL soIL SOLID SOLID SOLID SOLID " % g
Sample Matrix Code 6A 4A 4AB 7 7 7 7 E E é
Leachate Prep BS EN 12457-2 (10:1) a * * - - - - - A-T-001
Cyanide (total) (leachable)a 0.021 0.008 - - - - - mg/l 0.005 | AT-042wTCN
Arsenic (leachable)a 8 16 - - - - - ugll 1 A-T-025w
Cadmium (leachable)a <1 <1 - - - - - ugll 1 A-T-025w
Copper (leachable)a 12 7 - - - - - ugll 4 A-T-025w
Chromium (leachable)a 1 4 - - - - - ugll 1 A-T-025w
Lead (leachable)a <1 1 - - - - - ugll 1 A-T-025w
Mercury (leachable)a <0.1 <0.1 - - - - - ugll 0.1 A-T-025w
Nickel (leachable)a 3 <2 - - - - - ugll 2 AT-025w
Selenium (leachable)a 1 <1 - - - - - ugll 1 AT-025w
Zinc (leachable)a 12 5 - - - - - ug/l 2 A-T-025w
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Report Notes

General

This report shall not be reproduced, except in full, without written approval from Envirolab.

*The client Sample No, Client Sample 1D, Depth to top, Depth to Bottom and Date Sampled are all provided by the client and can affect the validity of results.
*The results reported herein relate only to the material supplied to the laboratory.

*The residue of any samples contained within this report, and any received within the same delivery, will be disposed of four weeks after the initial
scheduling. For samples tested for Asbestos we will retain a portion of the dried sample for a minimum of six months after the initial Asbestos testing is
completed.

*Analytical results reflect the quality of the sample at the time of analysis only.

*Opinions and Interpretations expressed are outside our scope of accreditation.

A deviating sample report is appended and will indicate if samples or tests have been found to be deviating. Any test results affected may not be an accurate
record of the concentration at the time of sampling and, as a result, may be invalid.

«If a sample is outside of the calibration range or affected by interferences then it may need diluting. This will result in the limit of detection (LOD) being
raised.

*Subcontracted Analysis: Please see the appended report for any deviations, current LODs and accreditation status of the test.

Key
Superscript “#” Accredited to ISO 17025
Superscript “M” Accredited to MCertS
Superscript “U” Individual result not accredited
None of the above symbols | Analysis unaccredited
Subscript “A” Analysis performed on as-received Sample
Subscript “D” Analysis performed on the dried sample, crushed to pass 2mm sieve.
Subscript “D” on Asbestos Analysis performed on a dried aliquot of sample provided.
Subscript “*” Analysis has dependant options against results. Details appear in the comments of your Sample receipt
1S Insufficient Sample for analysis
uUs Unsuitable Sample for analysis
NDP No Determination Possible
NAD No Asbestos Detected
Trace Asbestos found not suitable for Gravimetric Quantification — not enough to accurately weigh.
N/A Not applicable
Asbestos

Identification: Asbestos in soil analysis is performed on a dried aliquot of the submitted sample and cannot guarantee to identify asbestos if only present in
small numbers as discrete fibres/fragments in the original sample.

Stones etc. are not removed from the sample prior to analysis

“Trace Asbestos Identified” will be reported if there is not enough present to verify the type.

Assigned Matrix Codes

1 SAND 6 CLAY/LOAM A Contains Stones

2 LOAM 7 OTHER B Contains Construction Rubble
3 CLAY 8 Asbestos Bulk (Only Asbestos ID accredited) C Contains visible hydrocarbons
4 LOAM/SAND | 9 Incinerator Ash (some Metals accredited) D Contains glass / metal

5 SAND/CLAY E Contains roots / twigs

Note: 7,8,9 matrices are not covered by our ISO 17025 or MCertS accreditation, unless stated above.

Soil Chemical Analysis:

All results are reported as dry weight (<40°C).

For samples with Matrix Codes 1 - 6 natural stones, brick and concrete fragments >10mm and any extraneous material (visible glass, metal or twigs) are
removed and excluded from the sample prior to analysis and reported results corrected to a whole sample basis. This is reported as '% stones >10mm'.

For samples with Matrix Code 7 the whole sample is dried and crushed prior to analysis and this supersedes any “A” subscripts

All analysis is performed on the sample as received for soil samples which are positive for asbestos or the client has informed asbestos may be present

and/or if they are from outside the European Union and this supersedes any "D" subscripts.

TPH by method A-T-007:
For waters, free and visible oils are excluded from the sample used for analysis, so the reported result represents the dissolved phase only.
Results “with Clean up” indicates samples cleaned up with Silica during extraction.

EPH CWG (method A-T-055) from TPH CWG:

EPH CWG results have humics mathematically subtracted through instrument calculation.

Where these humic substances have been identified in any IDs from “TPH CWG with clean up” please note that the concentration is NOT included in the
quantified results but present in the ID for information.

Electrical Conductivity of water by method A-T-037:
Results greater than 12900pS/cm @ 250C / 11550pS/cm @ 200C fall outside the calibration range and as such are unaccredited.

Please contact your client manager if you require any further information.
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Envirolab Deviating Samples Report
Hattersley Science & Technology Park, Stockport Road, Hattersley, SK14 3QU

Tel. 0161 368 4921 email. ask@envlab.co.uk
Client: W Maher & Sons Ltd, Soapstone Way,, off Fairhills Road, Irlam, Manchester, Project No: 25/05653
M44 6RA Date Received: 30/05/2025 (am)
Project: MRE Port Salford Cool Box Temperatures (°C): 15.3

Clients Project No: MRE WP

NO DEVIATIONS IDENTIFIED with respect to sampling dates or containers received.
Note: If, at any point before reaching the laboratory, the temperature of the samples has breached those set in published standards, e.g. BS-EN 5667-3 (for water samples 5 + 3°C), ISO 18400-
105:2017, then the concentration of any affected analytes may differ from that at the time of sampling.
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Envirolab Analysis Dates

Lab Sample ID| 25/05653/1 | 25/05653/2 | 25/05653/4 | 25/05653/5 | 25/05653/6 | 25/05653/7 | 25/05653/8
Client Sample No 1 1 1 1 1 1 1
Client Sample ID/Depth Clay Sand 0/4 6F5 40/80mm 20/40mm 10/20mm 4/10mm

Date Sampled| 28/05/25 28/05/25 28/05/25 28/05/25 28/05/25 28/05/25 28/05/25

A-T-007s 09/06/2025 | 09/06/2025

A-T-019s 11/06/2025 | 11/06/2025 | 11/06/2025

A-T-022s 09/06/2025

A-T-024s 13/06/2025 | 13/06/2025 | 13/06/2025

A-T-025w 09/06/2025 | 09/06/2025

A-T-031s 12/06/2025

A-T-042sTCN 09/06/2025 | 09/06/2025

A-T-042wTCN 09/06/2025 | 09/06/2025

A-T-044 12/06/2025 | 12/06/2025 | 12/06/2025

A-T-045 09/06/2025 | 09/06/2025 | 09/06/2025 | 09/06/2025 | 09/06/2025 | 09/06/2025 | 09/06/2025

A-T-054

A-T-055s 09/06/2025

Calc-As Recd 09/06/2025

The above dates are the analysis completion dates, please note that these are not necessarily the date that the analysis was weighed/extracted.

End of Report

lab

Page 9 of 9



END OF REPORT

whitby wood



