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Sean Croft

De Trafford Estates Group
City Gardens

Phoenix House

Ellesmere Street
Manchester

M15 4)Y

20t December 2021
Dear Sean,
VERIFICATION REPORT — CHURCHGATE BLOCK E — CITY GARDENS

Background and Objectives

Ensafe have been commissioned by DeTrafford to complete a validation report following completion of works
on the Churchgate Block D site.

The site has been developed for a residential end use (appartments), and is subject to conditions as presented
in Planning Application No 114961/FO/2017, condition 4(b)

b) When the development commences, the development shall be carried out in accordance with the previously
agreed Remediation Strategy and a Completion/Verification Report shall be submitted to and approved in writing
by the City Council as local planning authority. In the event that ground contamination, groundwater
contamination and/or ground gas, not previously identified, are found to be present on the site at any time before
the development is occupied, then development shall cease and/or the development shall not be occupied until,
a report outlining what measures, if any, are required to remediate the land (the Revised Remediation Strategy)
is submitted to and approved in writing by the City Council as local planning authority and the development shall
be carried out in accordance with the Revised Remediation Strategy, which shall take precedence over any
Remediation Strategy or earlier Revised Remediation Strategy.

Ensafe (Formerly REC) produced the following report detailing the findings of a site investigation undertaken to
assess the geotechnical and geo-environmental conditions at the site:

e Geo-Environmental Site Investigation, Churchgate Block D, Chester Road, Manchester. REC
Ref:100951p1rl, dated July 2016.

The above investigation did not indicate the requirement for any remedial activities to be undertaken, therefore
a site-specific remediation strategy has not been produced. In a letter of 22" May 2018 REC reappraised the
findings of the report based on a change in development plans which included for areas of soft landscaping. REC
recommended the following:

e  Should the Made Ground remain in situ, a clean cover system comprising of 150mm of topsoil with the
remainder comprising of subsoil underlain by granular break layer (total cover system depth of 450mm
as per Section 5.1.1 of the GDO1 (“Contaminated Land Information for Developers v.6”) should be
installed within soft landscaped areas to break the contamination pathway and reduce the risk to
Human Health.

In order to discharge the above conditions, the following will be included in this report:

1. Validation of imported materials; and
2. Validation of soft landscaping.
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1. Validation of Imported Materials

The following material were imported onto site to facilitate construction:

e Typel-158tonnes
e 6F2-11tonnes
e Topsoil 240 tonnes, (144m3)

The documentation supporting the import of the Type 1 and 6F2 materials show that these were virgin quarried
materials, and therefore did not require chemical analysis.

DEPTH REQUIREMENT FOR SOFT LANDSCAPING
The site requires a clean cover system comprising of 150mm of topsoil with the remainder comprising of subsaoil
underlain by granular break layer (total cover system depth of 450mm as per Section 5.1.1 of the GDO1
(“Contaminated Land Information for Developers v.6”).
VALIDATION REQUIREMENT

e Independent validation of works by Geo-Environmental Consultant;

e Visual inspection and chemical laboratory validation sampling; and

e  Production of validation letter reports for the clean cover system.

Required sample numbers for chemical validation are summarised in Table 1.

Table 1 - Chemical Validation Testing Requirement

Testing Frequency
Material Use
Greenfield Brownfield Remediated Unknown
Imported fill 1 Sample Per 1000m?
materials Minimum of 3 No. samples per source
Sub-Soil 1 Sample Per 200m? 1 Sample Per 150m3 1 Sample Per 150m?3 1 Sample Per 150m?3
Cover Minimum of 3 No. samples per source
Topsoil 1 Sample Per 200m? 1 Sample Per 150m? 1 Sample Per 150m? 1 Sample Per 150m?
Cover Minimum of 3 No. samples per source
Genseitgted 1 sample per 1000m?3
I\E:’!z:;llls Minimum of 3 No. samples per source

ORIGIN OF MATERIAL
A total of 240T (144m?3) Topsoil has been obtained from a site in Astley Manchester.
Freeland Horticultire Limited undertook testing of the topsoil in March 2021. They undertook a series of 10No

hand augered trial holes across a stockpile of the material, sampling at each locations. The aguering revealed a
consistant topsoil composition. The samples were combined to form one sample for analysis.
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The soils were analysed for a range of metals, polyaromatic hydrocarbons and banded petroleum hydrocarbons
(including BTEX) and Asbestos.

Ensafe have reviewed the results and compared them against the criteria for a residential development without
plant uptake. All determinands were below the required GAC value.

Ensafe attended site on 6" December and took an additional 3No. samples for analysis for testing in accordance
with the determindands above. All determinands were below the required GAC value.

VALIDATION VISIT — 6™ DECEMBER 2021

Ensafe attended site on 6" December 2021 to confirm the correct thickness of topsoil and subsoil has been used
in soft landscaped areas.

Ensafe’s independent inspection shows that on completion of the works the required 450mm of total clean
cover was installed within soft landscaped areas as per the Remediation Strategy. A visual inspection of the
topsoil and subsoil confirmed them to be free of potentially deleterious or unsuitable materials discernible by
the naked eye such as ceramic materials, metal objects, plastics, treated wood or textiles.

SUMMARY

Ensafe can confirm that the topsoil and subsoil installed in the softlandscaping areas meet the specified
requirements as a suitable growing medium and is suitable for its intended use.

Yours Sincerely,

For and on Ensafe Consultants

Philip Thompson
Deputy Operations Director - North

Enclosed:

Location Plan of Exploratory Locations

Plot Inspection Records (including photographs and description)
Chemical Analysis Certificates
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PLOT INSPECTION RECORDS
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PIT NUMBER: HP101

Developer: DeTrafford Estates Group
Pit Location: Garden Block D

Date: 12/11/2020
Consultant: MD

. . Required Total Cappin
Capping Requirements 9 Depth 0bspe’:'vegd Total Depth
Topsoil >150 mm bgl Topsoil 450 mm bgl
Subsoil >300 mm bgl Subsoil N /A
TOTAL DEPTH > 450mm bgl TOTAL DEPTH 450 mm bgl

Validation Photograph

Locational Photograph

Additional Comments:

Sampled at 0.20m bgl
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PIT NUMBER: HP102

Developer: DeTrafford Estates Group
Pit Location: City Gardens

Date: 12/11/2020
Consultant: MD

. . Required Total Cappin
Capping Requirements 9 Depth 0b:e’:'vegd Total Depth
Topsoil > 150 mm bgl Topsoil 450 mm bgl
Subsoil >300 mm bgl Subsoil N /A
TOTAL DEPTH > 600mm bgl TOTAL DEPTH 450 mm bgl

Validation Photograph

Locational Photograph

Additional Comments:

Sampled at 0.20m bgl
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PIT NUMBER:
Developer: DeTrafford Estates Group Date: 12/11/2020
Pit Location: Garden Block D Consultant: MD
. . Required Total Capping
Capping Requirements Depth Observed Total Depth
Topsoil > 150 mm bgl Topsoil 450 mm bgl
Subsoil >300 mm bgl Subsoil N /A
TOTAL DEPTH > 600mm bgl TOTAL DEPTH 450 mm bgl
Validation Photograph Locational Photograph
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Additional Comments:

Sampled at 0.20m bgl
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CHEMICAL TESTING SUMMARY
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Table 2 — Chemical testing summary

Screening Value for Concentration within Screening Value
Determinand Units Residential without .
Freeland Topsoil Source
plant uptake
Arsenic mg/kg 40 4.8 (i)
Cadmium mg/kg 11 0.3 (i)
Chromium VI mg/kg 6.0 <1.2 (i)
Lead mg/kg 200 42 (iv)
Inorganic Mercury mg/kg 40 <0.3 (i)
Nickel mg/kg 180 11 (i)
Selenium mg/kg 250 <1.0 (i)
Copper mg/kg 2400 18 (i)
Zinc mg/kg 3700 57 (i)
Cyanide mg/kg 530 <1.0 (v)
Asbestos % None Detected N.D. N/A
Phenol mg/kg 1300 <1.0 (ii)
Naphthalene mg/kg 6 <0.005 (ii)
Acenaphthylene mg/kg 4600 <0.005 (i)
Acenaphthene mg/kg 4700 <0.005 (i)
Fluorene mg/kg 3800 <0.005 (i)
Phenanthrene mg/kg 1500 <0.005 (i)
Anthracene mg/kg 35000 <0.005 (i)
Fluoranthene mg/kg 1600 <0.005 (i)
Pyrene mg/kg 3800 <0.005 (i)
Benzo(a)Anthracene mg/kg 14 <0.005 (i)
Chrysene mg/kg 31 <0.005 (i)
Benzo(b)Fluoranthene mg/kg 3.9 <0.005 (ii)
Benzo(k)Fluoranthene mg/kg 110 <0.005 (ii)
Benzo(a)Pyrene mg/kg 3.2 <0.005 (ii)
Indeno(123-cd) Pyrene mg/kg 46 <0.005 (ii)
Dibenzo(a,h)Anthracene mg/kg 0.32 <0.005 (ii)
Benzo(ghi)Perylene mg/kg 360 <0.005 (ii)
TPH Cs-Cs mg/kg 78 <0.001 (iii)
TPH Cs-Cs mg/kg 230 <0.001 (iii)
TPH Cs-C1o mg/kg 65 <0.001 (iii)
TPH C10-C12 mg/kg 590 <1.0 (iii)
TPH C12-C1s mg/kg 2300 <2.0 (iii)
TPH C16-C21 mg/kg 1900 <10 (iii)
TPH C21-Css mg/kg 1900 <10 (iii)
Screening Value Source
(i) LQM/CIEH Suitable For Use Level (S4UL) (2015);
(ii) S4UL —Assessment Approach of 2.5% SOM;
(iii) S4UL —2.5% SOM and assumed worst case aliphatic / aromatic compound;
(iv) Defra Category 4 Screening Level (2014);
(v) CLEA v1.06 Derived Value.

10
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CHEMICAL ANALYSIS
CERTIFICATES
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Phil Thompson
Ensafe Consultants
105 Bothwell Road

i2 Analytical Ltd.
7 Woodshots Meadow,

Hamilton Croxley Green
ML3 ODW Business Park,
Watford,
Herts,
WD18 8YS

t: 01698539460

e: pthompson@ensafe.co.uk

t: 01923 225404
f: 01923 237404
e: reception@i2analytical.com

Analytical Report Number : 21-27857

Project / Site name: City Gardens Samples received on: 09/12/2021

Your job number: G72924 Samples instructed on/ 09/12/2021
Analysis started on:

Your order number: PO-460 Analysis completed by: 20/12/2021

Report Issue Number: 1 Report issued on: 20/12/2021

Samples Analysed:

3 soil samples

Science

M L’ﬂ/ {%L/I[MH'!'}-/L U

Agnieszka Czerwinska

Technical Reviewer (Reporting Team)
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionieréw 39, 41 -711 Ruda Slgska, Poland.
Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of measurement.
Application of uncertainty of measurement would provide a range within which the true result lies.
An estimate of measurement uncertaintv can be provided on reauest.

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Iss No 21-27857-1 City Gardens G72924
Page 1 of 6
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Analytical Report Number: 21-27857
Project / Site name: City Gardens
Your Order No: PO-460

Lab Sample Number 2109811 2109812 2109813

le Reference HPO1 HP02 HPO3
Sample Number None Supplied None Supplied None Supplied
Depth (m) 0.20 0.20 0.20
Date Sampled 06/12/2021 06/12/2021 06/12/2021
Time Taken None Supplied None Supplied None Supplied

=
Analytical Parameter EC, i § g
(Soil Analysis) @ % g g

2 ]

S
Stone Content % 0.1 NONE <0.1 <0.1 <0.1
Moisture Content % 0.01 NONE 25 24 25
Total mass of sample received kg 0.001 NONE 0.80 0.80 0.80
Asbestos in Soil Type N/A 1S0 17025 Not-detected Not-detected Not-detected
Asbestos Analyst ID N/A N/A N/A SFS SFS SFS
General Inorganics
pH - Automated pH Units|  N/A MCERTS 8.1 8.0 8.1
Total Cyanide mg/kg 1 MCERTS <1.0 <1.0 <1.0
Water Soluble Sulphate as SO4 16hr extraction (2:1) mg/kg 2.5 MCERTS 72 70 60
[Water Soluble SO4 1bhr extraction (Z:1 Leachate
Equivalent) g/l | 0.00125 | MCERTS 0.036 0.035 0.030

ater Soluple T extraction (2:1 Leachate

Equivalent) mg/I 1.25 MCERTS 35.8 34.8 29.8
Organic Matter (automated) % 0.1 MCERTS 5.4 5.1 5.6
Fraction Organic Carbon (FOC) Automated N/A 0.001 MCERTS 0.032 0.029 0.033
Total Phenols
|Total Phenols (monohydric) | makg |1 | MmcERTS | <1.0 <1.0 <1.0
Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05
Acenaphthylene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05
Acenaphthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05
Fluorene ma/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05
Phenanthrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05
Anthracene ma/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05
Fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05
Pyrene ma/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05
Benzo(a)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05
Chrysene ma/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05
Benzo(b)fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05
Benzo(k)fluoranthene ma/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05
Benzo(a)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05
Indeno(1,2,3-cd)pyrene ma/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05
Benzo(ghi)perylene mg/kg | 0.05 MCERTS < 0.05 < 0.05 < 0.05
Total PAH
|speciated Total EPA-16 PAHS | moka | 08 ] MCERTS | <080 < 0.80 < 0.80

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.

Science

Iss No 21-27857-1 City Gardens G72924
Page 2 of 6
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Analytical Report Number: 21-27857
Project / Site name: City Gardens
Your Order No: PO-460

Lab Sample Number 2109811 2109812 2109813
le Reference HPO1 HP02 HPO3

Sample Number None Supplied None Supplied None Supplied
Depth (m) 0.20 0.20 0.20
Date Sampled 06/12/2021 06/12/2021 06/12/2021
Time Taken None Supplied None Supplied None Supplied

-
Analytical Parameter EC, i § g
(Soil Analysis) @ % g g

2 ]

S
Heavy Metals / Metalloids
Antimony (aqua regia extractable) mg/kg 1 1S0 17025 2.4 2.8 4.0
Arsenic (aqua regia extractable) mg/kg 1 MCERTS 4.3 4.4 4.8
Barium (aqua regia extractable) mg/kg 1 MCERTS 54 51 47
Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS 0.49 0.49 0.47
Boron (water soluble) mg/kg 0.2 MCERTS 1.1 0.9 0.8
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS 0.3 0.2 0.3
Chromium (hexavalent) mg/kg 1.2 MCERTS <12 <12 <1.2
Chromium (aqua regia extractable) mg/kg 1 MCERTS 12 16 30
Copper (aqua regia extractable) mg/kg 1 MCERTS 19 17 18
Lead (aqua regia extractable) mg/kg 1 MCERTS 24 22 42
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS <03 <0.3 <03
Nickel (aqua regia extractable) mg/kg 1 MCERTS 11 11 11
Selenium (aqua regia extractable) mg/kg 1 MCERTS <1.0 <1.0 <1.0
Vanadium (aqua regia extractable) mg/kg 1 MCERTS 15 16 17
Zinc (aqua regia extractable) mg/kg 1 MCERTS 56 57 55
Monoaromatics & Oxygenates
Benzene ug/kg 1 MCERTS <1.0 <1.0 <1.0
Toluene ug/kg 1 MCERTS < 1.0 < 1.0 <1.0
Ethylbenzene Hg/kg 1 MCERTS <1.0 <1.0 <1.0
p & m-xylene ug/kg 1 MCERTS <1.0 <1.0 <1.0
o-xylene Hg/kg 1 MCERTS <1.0 <1.0 <1.0
MTBE (Methyl Tertiary Butyl Ether) Ha/kg 1 MCERTS <1.0 <1.0 <1.0
Petroleum Hydrocarbons
[TPH-CWG - Aliphatic >EC5 - EC6 s 1p a_ mg/kg | 0.001 | MCERTS < 0.001 < 0.001 < 0.001
'TPH-CWG - Aliphatic >EC6 - EC8 s 1p a mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001
[ TPH-CWG - Aliphatic >EC8 - EC10 ys_1p a. mg/kg | 0.001 | MCERTS < 0.001 < 0.001 < 0.001
'TPH-CWG - Aliphatic >EC10 - EC12 gy oy 1p A mg/kg 1 MCERTS <1.0 <1.0 <1.0
[ TPH-CWG - Aliphatic >EC12 - EC16 g oy 1p mg/kg 2 MCERTS <20 <20 <2.0
'TPH-CWG - Aliphatic >EC16 - EC21 gy cy 1p A mg/kg 8 MCERTS <8.0 < 8.0 < 8.0
[ TPH-CWG - Aliphatic >EC21 - EC35 gy qy_1p mg/kg 8 MCERTS <8.0 <80 <80
[TPH-CWG - Aliphatic > EC35 - EC44 gy oy 1p oL mo/kg | 84 NONE <84 <84 <84
[TPH-CWG - Aliphatic (EC5 - EC35) gy custs 10 AL ma/kg 10 MCERTS <10 <10 <10
[TPH-CWG - Aliphatic (EC5 - EC44) gy cusis 1oL mo/kg | 10 NONE <10 <10 <10
TPH-CWG - Aromatic >EC5 - EC7 ys 1p ar mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001
[TPH-CWG - Aromatic >EC7 - EC8 ys 1p ar mg/kg | 0.001 | MCERTS < 0.001 < 0.001 < 0.001
TPH-CWG - Aromatic >EC8 - EC10 s 1p ar mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001
[TPH-CWG - Aromatic >EC10 - EC12 gy oy 1p_ar mg/kg 1 MCERTS <1.0 <1.0 <1.0
' TPH-CWG - Aromatic >EC12 - EC16 g cy 1p AR mg/kg 2 MCERTS <20 <20 <20
[TPH-CWG - Aromatic >EC16 - EC21 gy oy 1p_ar mg/kg 10 MCERTS <10 <10 <10
TPH-CWG - Aromatic >EC21 - EC35 g4 cy 10 AR mg/kg 10 MCERTS <10 <10 <10
[ TPH-CWG - Aromatic > EC35 - EC44 g4y 1p_ar ma/kg | 8.4 NONE < 8.4 <84 <84
TPH-CWG - Aromatic (EC5 - EC35) gy cu+s_1p_aR mg/kg 10 MCERTS <10 <10 <10
TPH-CWG - Aromatic (EC5 - EC44) ey cusHs_1p AR mg/kg 10 NONE <10 <10 <10

U/S = Unsuitable Sample  I/S = Insufficient Sample

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.

Science

Iss No 21-27857-1 City Gardens G72924
Page 3 of 6
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Analytical Report Number : 21-27857

Project / Site name: City Gardens

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation.
The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care.

Stone content of a sample is calculated as the % weight of the stones not passing a 10 mm sieve. Results are not corrected for stone content.

Lab pl I I P
Number Reference Number Depth (m) |Sample Description
2109811 HPO1 None Supplied 0.2 Brown clay and sand with gravel.
2109812 HP02 None Supplied 0.2 Brown clay and sand with gravel and vegetation.
2109813 HPO3 None Supplied 0.2 Brown clay and sand with gravel and vegetation.

Iss No 21-27857-1 City Gardens G72924
Page 4 of 6
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Analytical Report Number : 21-27857
Project / Site name: City Gardens

Water matrix abbreviations:

Science

Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Waters (PrW) Final Sewage Effluent (FSE) Landfill Leachate (LL)

- . P - Method Wet / Dry | Accreditation
Analytical Test Name Analytical Method Description Analytical Method Reference number Analysis Status
Sulphate, water soluble, in soil (16hr Determination of water soluble sulphate by ICP-OES. In house method. L038-PL D MCERTS
extraction) Results reported directly (leachate equivalent) and
corrected for extraction ratio (soil equivalent).

Metals in soil by ICP-OES Determination of metals in soil by aqua-regia digestion  |In-house method based on MEWAM 2006 L038-PL D MCERTS
followed by ICP-OES. Methods for the Determination of Metals in Soil.

Asbestos identification in soil Asbestos Identification with the use of polarised light In house method based on HSG 248 A001-PL D 1SO 17025
microscopy in conjunction with disperion staining
techniques.

Boron, water soluble, in soil Determination of water soluble boron in soil by hot water |In-house method based on Second Site Properties L038-PL D MCERTS
extract followed by ICP-OES. version 3

Hexavalent chromium in soil (Lower Level) |Determination of hexavalent chromium in soil by In-house method L080-PL w MCERTS
extraction in water then by acidification, addition of 1,5
diphenylcarbazide followed by colorimetry.

Moisture Content Moisture content, determined gravimetrically. (30 oC) In house method. L019-UK/PL w NONE
Monohydric phenols in soil Determination of phenols in soil by extraction with sodiumjIn-house method based on Examination of Water L080-PL w MCERTS
hydroxide followed by distillation followed by colorimetry. Jand Wastewater 20th Edition: Clesceri, Greenberg

& Eaton (skalar)
Speciated EPA-16 PAHSs in soil Determination of PAH compounds in soil by extraction in |In-house method based on USEPA 8270 LO64-PL D MCERTS
dichloromethane and hexane followed by GC-MS with the
use of surrogate and internal standards.
pH in soil (automated) Determination of pH in soil by addition of water followed |In house method. L099-PL D MCERTS
by automated electrometric measurement.
Stones content of soil Standard preparation for all samples unless otherwise In-house method based on British Standard L019-UK/PL D NONE
detailed. Gravimetric determination of stone > 10 mm as |Methods and MCERTS requirements.
% dry weight.
Total cyanide in soil Determination of total cyanide by distillation followed by |In-house method based on Examination of Water L080-PL w MCERTS
colorimetry. and Wastewater 20th Edition: Clesceri, Greenberg
& Eaton (Skalar)
BTEX and MTBE in soil (Monoaromatics) |Determination of BTEX in soil by headspace GC-MS. In-house method based on USEPA8260 L073B-PL w MCERTS
[TPHCWG (Soil) Determination of hexane extractable hydrocarbons in soil |In-house method with silica gel split/clean up. L088/76-PL w MCERTS
by GC-MS/GC-FID.
TPH in (Soil) Determination of TPH bands by HS-GC-MS/GC-FID In-house method, TPH with carbon banding and L076-PL D NONE
silica gel split/cleanup.
Organic matter (Automated) in soil Determination of organic matter in soil by oxidising with |In house method. L009-PL D MCERTS
potassium dichromate followed by titration with iron (II)
sulphate.
Fraction Organic Carbon FOC Automated | Determination of fraction of organic carbon in soil by In house method L009 D MCERTS
oxidising with potassium dichromate followed by titration
with iron (II) sulphate.
Sulphate, water soluble, in soil Determination of water soluble sulphate by ICP-OES. In house method. L038-PL D MCERTS
Results reported directly (leachate equivalent) and
corrected for extraction ratio (soil equivalent).

Iss No 21-27857-1 City Gardens G72924
Page 5 of 6
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Analytical Report Number : 21-27857
Project / Site name: City Gardens

Water matrix abbreviations:
Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Waters (PrW) Final Sewage Effluent (FSE) Landfill Leachate (LL)

Analytical Test Name

Analytical Method Description

Analytical Method Reference

Method
number

Wet / Dry
Analysis

Accreditation
Status

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.
Soil analytical results are expressed on a dry weight basis. Where analysis is carried out on as-received the results obtained are multiplied by a moisture
correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 300C.

Unless otherwise indicated, site information, order number, project number, sampling date, time, sample reference and depth are provided by
the client. The instructed on date indicates the date on which this information was provided to the laboratory.

Information in Support of Analytical Results

HS
MS
FID
GC
EH
cu
1D
2D
Total
AL
AR
#1
#2

+

List of HWOL Acronyms and Operators

Acronym Descriptions

Headspace Analysis

Mass spectrometry
Flame lonisation Detector
Gas Chromatography

Extractable Hydrocarbons (i.e. everything extracted by the solvent(s))

Clean-up - e.g. by Florisil®, silica gel
GC - Single coil/column gas chromatography

GC-GC - Double coil/column gas chromatography

Aliphatics & Aromatics
Aliphatics
Aromatics

EH_2D_Total but with humics mathematically subtracted
EH_2D_Total but with fatty acids mathematically subtracted
Operator - understore to separate acronyms (exception for +)
Operator to indicate cumulative e.g. EH+HS_Total or EH_CU+HS_Total

Science

Iss No 21-27857-1 City Gardens G72924
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Freeland Horticulture Ltd
Rosedale Nursery
College Road

Hextable

Kent BR87LT

Attention: Philippa Lambourne

Our Ref: SLC-972-SA

27 October 2021

Dear Philippa
Topsoil Analysis Report: Astley, Greater Manchester Topsoil — October 2021

We have completed the analysis of the topsoil sample recently taken from the above site and it has been
forwarded to an approved laboratory for analysis and have the pleasure of reporting our findings. The
purpose of the analysis was to determine the suitability of the topsoil for general landscaping purposes and
its compliance with the current British Standard for topsoil (BS3882).

SOIL SAMPLING & EXAMINATION

At the time of our sampling visit the topsoil was stored in a stockpile. A series of 10 hand augered trial
holes were constructed across the stockpile for the purpose of soil examination and sample collection. As
the soil examination confirmed a consistent topsoil composition, the ten samples were combined together
to form one composite sample for analysis purposes. The soil was described as dark brown, slightly moist
and friable with a well-developed, fine to medium granular structure. The soil contained a low fraction of
small stones and no deleterious materials (eg. building waste materials, glass, roots or rhizomes of
pernicious weeds) or unusual odours (eg. hydrocarbons) were recorded.

LABORATORY ANALYSIS

The topsoil sample was submitted to a UKAS and MCERTS accredited laboratory for routine physical and
chemical parameters to confirm the composition and fertility of the soil. The following parameters were
determined:

pH & electrical conductivity values;

major plant nutrients (N, P, K, Mg) & organic matter content;

particle size distribution and stone content;

heavy metals & potentially toxic elements (As, Cd, Cr, Cu, Pb, Hg, Ni, Se, Zn, B);
sulphate, sulphur, sulphide;

total cyanide and total (mono) phenols;

speciated PAHs (US EPA16)

banded aromatic and aliphatic petroleum hydrocarbons (Cs-Cas).

Asbestos

R R R

The results are presented on the attached Certificate of Analysis and an interpretation of the results is
given below.

Phone: 01322 619161:

Freeland horticulture Ltd, Registered in England: Rosedale Nursery, College Road, Hextable, Kent BR8 7LT
Company Registration No: 04015968



Freeland Horticulture, — Astley, Greater Manchester - Topsoil Analysis — October 2021

COMMENTS
PH & Electrical Conductivity (salinity) Values

The sample was alkaline in nature (pH 8.5) with a pH value that would be considered suitable for
general landscaping purposes.

The electrical conductivity (salinity) value using the soil:water extract was (1 040uS/cm) indicating that
soluble salts are not present at levels that would be harmful to plants.

The electrical conductivity values by CaSO4 extract (BS3882 requirement) fell below the maximum
specified value (3300uS/cm) given in BS3882:2015.

Organic Matter & Nutrient Status

The sample was rich in organic matter and all major plant nutrients. No further additions of compost or
fertiliser are required, or indeed recommended, for at least the first growing season.

The C:N ratio of the sample was acceptable for general landscape purposes
Particle Size Distribution & Stone Content

The sample contained 61% sand and fell into the sandy loam texture class. This particle size distribution
is considered suitable for a broad range of landscape applications, including tree and shrub planting,
turfing and seeding.

The sample was Virtually free from stones of 50 mm and upwards in diameter and only contained a
slight fraction of smaller stones (2.5%). As such, stones will not restrict the use of the soil for
landscaping purposes.

Potential Contaminants

We are not aware of any specified contaminant levels set for the proposed end-use of this topsoil. This
includes human health, environmental protection and metals considered toxic to plants. In the absence
of any site-specific assessment criteria, the concentrations that affect human health have been compare
with the ‘residential with homegrown produce’ land use in the Suitable For Use Levels presented in.
‘The LQM/CIEH S4Uls’ for Human Health Risk Assessmet (2015) and DEFRA SP1010: ‘Development
of Category 4 Screening Levels' for Assessment of Land Affected by Contamination — Policy
Companion Document (2014).

Of the potential contaminants determined, none was found at levels that would exceed their respective
guideline values.

CONCLUSION

The purpose of the analysis was to determine the suitability of the topsoil for general landscaping
purposes. From the soil examination and laboratory analysis, the soil is described as an alkaline, non-
saline, sandy loam. The organic matter and nutrient levels are acceptable, and no significant
contamination was found with respect to the parameters determined. This soil would adhere to the
current BS3882 specification for ‘multipurpose grade’.

To conclude, based on our findings, the topsoil would be considered well-suited to general landscaping
purposes provided the physical condition of the soil is maintained.

We hope this report meets with your approval and provides the necessary information. Please do not
hesitate to contact the undersigned if you have any queries or comments.

George Longmuir MSc Soil Sci. M.I Soil Sci.
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Client Freeland Horticulture Ltd
Job Name Topsoil Analysis
Site Astley, Greater Manchester
Month/Year October 21
Our Ref 0972-SA
Date 27 October 2021
I Composite sample I
pH Value & Salinity
H value (1:2.5 soil/water ext) units 8.5
Electrical Conductivity (1:2.5 soil/water ext) uS/cm 1040
Electrical Conductivity (1:2.5 soil/CaS04 ext) uS/cm 2903
Neutralising Value (CaCO; equivalent) % 5.9
Organic Matter & Nutrient Status
Organic Matter (LOI) % 15.6
Organic Carbon (Derived) % 9.1
Total Nitrogen % 0.461
Carbon:Nitrogen Ratio 1 19.7
Available Phosphorus mgl/| 40.8
Available Potassium mg/l 1037
Available Magnesium mg/l 168 QJ
Particle Size Analysis & Stones \$
Clay (<0.002mm) % o)
Silt (0.063-0.002mm) % ~20V
Sand (2.0-0.063mm) % RS
Texture Class UK Class 5§ sﬁdx Loam
A
Stones 2-20mm % by DW '\ I 25
Stones 20-50mm % by DW;‘K\-o 0.0
Stones >50mm % by%) 0.0
Potential Contaminants §
Total Arsenic (As) kg 7.4
Total Cadmium (Cd) ~Q Imgikg 0.38
Total Chromium (Cr) ¢ X [mgikg 28.8
Hexavalent Chromium (CRV') AK N mg/kg 1.0
Total Copper (Cu) P O mg/kg 251
Total Lead (Pb) ,O‘:) mg/kg 29.9
Total Mercury (Hg) S\ mg/kg <0.2
Total Nickel (Ni) A\ mg/kg 21.4
Total Selenium (Se) O\ mg/kg 0.29
Total Zinc (Zn) \v mglkg 77.8
Total Beryllium (Be)  \~N\ malkg <1
Total Barium (Ba) AN\ ¥ mg/kg 117
Total Vanadium (VI \J mg/kg 20.4
Hot Water Solubi®yron (B) mg/kg 1.3
Total Cyanjdd (CN mg/kg <1
Elemental RulpMr (S) mg/kg <5
N
Easily LibSQted Sulphide () mglkg <1
Wa)g&fuble Sulphate (8042') mg/l 157
< henols Index mg/kg <1
Nudbestos Screen - N.D

Freeland Horticulture Ltd: Registered Address: Rosedale Nurery, College Road, Hextable, Kent BR8 7LT. Phone: 01322 619161
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Client Freeland Horticulture Ltd
Job Name Topsoil Analysis
Site Astley, Greater Manchester
Month/Year October 21
Our Ref 0972-SA
Date 27 October 2021
Polyaromatic Hydrocarbons
Naphthalene mg/kg <0.05
Acenaphthylene mg/kg <0.05
Acenaphthene mg/kg <0.05
Fluorene mg/kg <0.05
Phenanthrene mg/kg 0.2
Anthracene mg/kg <0.05
Fluoranthene mg/kg 0.4
Pyrene mg/kg 0.3
Benzo[a]anthracene mg/kg 0.3
Chrysene mg/kg 0.3
Benzo[b]fluoranthene mg/kg 0.3
Benzo[k]fluoranthene mg/kg 0.2
Benzo[a]pyrene mg/kg 0.2
Indeno[1,2,3-cd]pyrene mg/kg 0.2
Dibenzo[a,h]anthracene mg/kg <0.1
Benzo[g,h,i]perylene mg/kg 0.2
Total PAHs sum US EPA 16 mg/kg 2.5 Q
\\\\\
Banded Petroleum Hydrocarbons AQ,
Aliphatic TPH >Cs-Cq mglkg <09
Aliphatic TPH >Cg-Cq mglkg L o5
Aliphatic TPH >Cg-C1g mg/kg O OA\D¥X0.05
Aliphatic TPH >C44-C1, mglkg N\ <10
Aliphatic TPH >C1,-C1g malkg ,'\’\.;" <10
Aliphatic TPH >C44-C54 mg/kg. A <10
Aliphatic TPH >Cy;-Cas MK 44.0
Aliphatic TPH >Cy5-Cyy maey 16.0
5
Aromatic TPH >Cs-C; ~A\@/kg <0.05
Aromatic TPH >C;-Cq OV mglkg <0.05
Aromatic TPH >Cg-C,o N~ [mglkg <0.05
Aromatic TPH >C4¢-C, N malkg <10
Aromatic TPH >C5-C46 0‘3 mg/kg <10
Aromatic TPH >C4g-Cy; '\\V mg/kg <10
Aromatic TPH >C,-Cys AN ma/kg 41.0
Aromatic TPH >C35-Csy o QN ma/kg 27.0
o\
[Total Petroleum HydrackNONs (Cs-Ces) Imaka | [ 128 |
"N
BTEX ~ \\c')
Benzene ¢ _S N mg/kg <0.02
Toluene AN, mg/kg <0.2
Ethyl Benkghe mg/kg <0.04
m- &R\ Wlene mg/kg <0.2
o; e mglkg <0.1

(O
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