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DISCLAIMER

This report has been prepared by LKR who have exercised such professional skill, care and
diligence as may reasonably be expected of a properly qualified and competent consultant
experienced in preparing reports of a similar scope. However, to the extent that the report is
based on or relies upon information contained in records, reports or other materials provided
to LKR which have not been independently produced or verified, LKR gives no warranty,
representation or assurance as to the accuracy or completeness of such information.

This report is issued on the condition that LKR will not be held liable for any loss arising from
ground conditions between sampling points (i.e. boreholes/trial pits/hand augers/surface
samples) which have not been shown by the sampling points or related testing carried out
during the investigation, nor for any loss arising from conditions below the maximum depth
of the investigation. Opinions on such conditions, where given, are for general guidance
only.

This report is prepared solely for the benefit of Bradshaw Gass & Hope LLP. It may not be
relied upon by, or submitted to a third party for their reliance for the purposes of valuation,
mortgage, insurance and regulatory approval, until all invoices have been settled in full.

Those using this information in subsequent assessments or evaluations do so at their own
risk.
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1.1

1.2

1.2.1

Introduction

Background

LK Remediate Ltd (LKR) has been commissioned by Bradshaw Gass & Hope LLP to
provide a Completion Report for the development at Wolverton Street, Manchester.

The site is approximately 1.4ha and centred on NGR 387130E 397425N (Figure 1).
The development comprises a warehouse with integral offices. Figure 2 shows the
development plan.

Previous Reports

The following reports have been undertaken and should be read in conjunction with
this report:

‘Ground Investigation at Ashton Old Road, Manchester for PP Plasma Limited’

by Sub Surface North West Ltd (reference 5637B, dated January 2013).

e ‘Walkover Survey and Desk Study at Ashton Old Road, Manchester for Little
Greene Paint Company’ by Sub Surface North West Ltd (reference NW5957,
dated November 2014).

¢ ‘Remediation Strategy’ produced by LK Consult (Reference CL-602-LKR 17
1058-01, dated March 2017).

e ‘Completion Report for the Site Enabling and Remediation Works at LGPC,

Wolverton Street, Manchester’ by LK Remediate (Reference CLR161020_CR1,

dated 27" March 2017).

It is understood that all reports to date have been submitted to and approved by
Manchester City Council.

Previous validation work and recommendations detailed in the LKC Remediation
Strategy are summarised below.

Pre-Construction Validation Work

Based on previous work by Sub Surface North West Ltd and the Remediation Strategy
undertaken by LKR the following ‘pre-construction’ remediation and validation work
was recommended for the site:

i. Processing of in-ground structures, hardstanding and oversize material.
ii. Chemical validation testing of any site won material for re-use.
iii. United Utilities water pipeline risk assessment.
iv. Watching brief for unexpected contamination.

The pre-construction remediation and validation works were undertaken by LK
Remediate (LKR), as detailed in the Completion Report for the Site Enabling and
Remediation Works undertaken by LKR (Ref: CLR161020_CR1, dated 27th March
2017).

The LK Group 4 May 2022
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1.3 Summary of Required ‘On-Construction’ Validation Work

As detailed in LKC’s Remediation Strategy report, the following ‘on construction’
remediation and validation work was required at the site:

i. Chemical validation testing of all imported topsoil and subsoil, as required.

ii. Provision of a nominal 150mm depth environmental capping layer for soft
landscaped areas for use as a growing medium. No soil contamination was
identified onsite that required remediation.

iii. Installation and validation of CS2 gas protection measures.

iv. Details of consultation with United Ultilities regarding protective pipe for
potable water supplies.

v. Watching brief for unexpected contamination.

2 Validation of Imported Soil

To make up the required nominal clean capping layers in soft landscaping areas
approximately 500m? of topsoil was imported to site. The topsoil imported to site was
supplied by Freeland Horticulture Ltd and sourced from a site off Nook Lane, Astley,
Manchester, M29 7LW.

For topsoil validation and sampling, standard sampling protocol and preservation of
samples was undertaken as described in the EA guidance on site investigation'. Soil
samples of approximately 500g were recovered in amber jars, amber vials for volatile
analysis and plastic tubs. All the samples were labelled and stored in cool boxes prior
to being collected by courier at the end of the day for delivery to the Chemtest
laboratory in Newmarket for chemical testing. If collection was not possible the same
day, then samples were stored in the sample storage fridge at the LK Group offices
below 4°C. Samples were tracked using appropriate Chain of Custody forms provided
by Chemtest.

LKR collected 3no. samples of imported material from a stockpile held on site on 26th
March 2018 (sample refs TS101-TS103).

Following a visual inspection of the material, which indicated the absence of any
anthropogenic materials and visual / olfactory evidence of contamination, the samples
were submitted for the following testing suite:

e Arsenic, cadmium, chromium (total and hexavalent), copper, lead, mercury,
nickel, selenium, vanadium, zinc, soil organic matter (SOM), asbestos, pH,
sulphate, phenol, TPHCWG, BTEX and speciated PAHs.

Certificates of analysis are provided in Appendix A.

In addition, the soil suppliers carried out chemical validation testing for the following
contaminants:

e Arsenic, cadmium, chromium, copper, lead, mercury, nickel, selenium, zinc,
boron, nitrogen, phosphorus, potassium, magnesium, soil organic matter
(SOM), pH, conductivity, sulphate, sulphur, sulphide, total cyanide, total
phenols, TPHCWG and speciated PAHSs.

" EA (2000). “Technical Aspects of Site Investigation. Volumes 1 & 2 Text Supplements Research and Development
Technical Report.” P5-065/Tr.

The LK Group 5 May 2022
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Certificates of analysis provided by the client are provided in Appendix B.

Soil Risk Assessment

With regards to the soil risk assessment LKR will use the following hierarchy:

e Category 4 Screening Levels (C4SLs).

e LQM Suitable 4 Use Levels (S4ULs).

e ATRISK Soil Screening Values (SSVs) and CL:AIRE Generic Assessment
Criteria (GACs).

C4SLs were published in 201323, The recent change to the contaminated land
guidance has changed the evaluation of risk from ‘minimal’ (referred to as Health
Criteria values (HCVs))* used to generate Soil Guideline Values (SGVs) to ‘low’
(referred to as Lowest Level of Toxicological Concern (LLTCs)). The policy companion
document and supporting letter by Defra, dated 3 September 2014, states that C4SLs
‘could be used under the planning regime, as well as within Part 2A’. Based on these
comments LKR considers the justifications and assumptions used to generate ‘low’ risk
are suitable for the planning regime.

Where no C4SLs have been generated LKR will use the LQM S4ULs®. Similar
assumptions and land uses to C4SLs have been used. However, toxicological
information has been based on ‘minimal risk’ as per previous guidelines and
assumptions® 789,

If contaminants are not present as C4SLs and S4ULs then LKR will use ATRISK SSVs
or CL:AIRE GACs'". These follow the ‘minimal’ risk principle and more stringent
exposure parameters and will be conservative.

LKR consider the main risk drivers for PAHs are benzo(a)pyrene (B(a)P) and
naphthalene. This is due to B(a)P possibly being a carcinogen and most toxic of the
PAHs'"12 and naphthalene the most volatile and soluble'®. The new C4SLs indicate
B(a)P as a surrogate marker for carcinogenic PAHSs, if it falls within appropriate limits,
since the risk from other non-carcinogenic PAHs are considered negligible'¢. For B(a)P
to be used as a surrogate marker it should follow the profile described by the HPA

2 Defra (2014). “SP1010: Development of Category 4 Screening Levels and Assessment of Land Affected by
Contamination — Policy Companion Document.”

3 CL:AIRE (2013). “SP1010: Development of Category 4 Screening Levels and Assessment of Land Affected by
Contamination — Final project Report.”

4 EA (2008). “Human Health Toxicological Assessment of Contaminants in Soils.” Science Report — SC050021/SR2.
5LQM (2014). “The LQM/CIEH S4ULs for Human Health Risk Assessment.”

5 EA (2008). “Updated Technical Background to the CLEA Model.” Science Report — SC050021/SR3.

" EA (2008). “Human Health Toxicological Assessment of Contaminants in Soils.” Science Report — SC050021/SR2.
8 EA (2008). “A Review of Body Weight and Height Data used within the Contaminated Land Exposure Assessment
Model (CLEA).” Project SC050021/Technical Review 1.

9 EA (2009). “Compilation of Data for Priority Organic Pollutants for Derivation of Soil Guideline Values.” Science report
SC050021/SR7.

0 CL:AIRE (2009). “The Soil Generic Assessment Criteria for Human Health Risk Assessment.”

" EA (2002). “Contaminants in Soils: Collation of Toxicological Data and Intake Values for Humans. Benzo[a]pyrene.”
R&D Publication TOX2.

2 USEPA (1984). “Health Effects Assessment of Polycyclic Aromatic Hydrocarbons (PAHs). EPA 540/1-86-013.”

3 EA (2003). “Review of the Fate and Transport of Selected Contaminants in the Soil Environment.” Draft technical
report P5- 079/TR1.

4 CL:AIRE (2013). “SP1010: Development of Category 4 Screening Levels and Assessment of Land Affected by
Contamination — Final project Report.”

The LK Group 6 May 2022
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(2008)" and CL:AIRE (2013). Naphthalene will be treated separately using the LQM
S4ULs.

An assessment of the data should be undertaken to confirm B(a)P is a suitable
surrogate marker by assessing the ratios of carcinogenic PAHs to BaP. However, as
the maijority of the PAHs were recorded as less than detection limits, the assessment
could not be undertaken.

The proposed development is for a commercial development with soft landscaping
therefore the assessment criteria for commercial developments have been used as a
conservative measure.

All criteria have been generated using the CLEA V1.06 model'® based either on 1%,
2.5% and 6% Soil Organic matter (SOM). Results will be compared to the nearest
appropriate SOM.

A summary of the generic assessment criteria is provided in Appendix C.

When compared to the relevant screening values no exceedances were recorded in
the replacement topsoil and this was deemed suitable for use in the capping layer.

All certificates of analysis are presented in Appendices A and B.
3 Environmental Capping Layer in Landscaped Areas

The requirements for the capping layer in soft landscaped areas were that it was to
comprise a nominal 150mm clean topsoil as a growing medium.

LKR validated the soft landscaping cover system at the site on 17t May 2018.

Photographs of the capping layer depth validation work for the soft landscaping are
presented in Appendix D (photographs 1-10).

LKR consider that at the points of inspection soft landscaping areas at Wolverton
Street, Manchester to have a capping layer of suitable cover thickness.

4 Validation of Gas Protection

Precautionary CS2 gas protection measures were recommended for the site based on
slightly elevated carbon dioxide in monitoring boreholes.

The gas protection details were submitted to the Regulators for their approval and were
agreed prior to installation. The foundation design and membrane specification is
presented in Appendix E.

5 HPA (2010). “HPA Contaminated Land Information Sheet: Risk Assessment Approaches for Polycyclic Aromatic
Hydrocarbons (PAHs).” Version 3.
6 EA (2008). “CLEA Software (Version 1.05) Handbook.” Science Report — SC050021/SR4.

The LK Group 7 May 2022
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Gas protection required at the site comprised the following:

Ventilation of confined spaces within the building.

Well constructed reinforced suspended, raft or cast in-situ ground slab.
Minimum 2000g gas (CO2) resistant membrane suitably lapped.
Minimum penetration of ground slab by services.

All joints and penetrations sealed.

The gas protection measures were independently verified by LKR on the 21st, 22" and
27" March and 17t and 20%" July 2017.

Photographic evidence of gas protection measures is provided in Appendix D
(photographs 11-24).

Following an inspection of the membrane, it was observed that all joints and service
penetrations were sealed with appropriate tape and top hats and that there were no
visible rips or tears.
LKR considers that the gas protection has been installed correctly.

5 Potable Water Supply
Barrier pipes have been utilised on site in accordance with the recommendations of
the United Utilities Pipeline Risk Assessment undertaken for the site and consultation
with United Utilities. LKR understand UU have connected and verified the pipework on
site.

6 Unexpected Contamination
No unexpected contamination was reported to LKR during the development works.

7 Summary Conclusions and Recommendations

Based on the above information LKR considers the development at Wolverton Street,
Manchester is ‘suitable for use’ for a commercial development.

The work onsite has been validated in accordance to the agreed Remediation Strategy.

LKR considers there is sufficient information to discharge the outstanding
contaminated land planning conditions by Manchester City Council.

The LK Group 8 May 2022
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Figure 1: Site Location Plan, Wolverton, Manchester
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i Chemtest

The right chemistry to deliver results

Chemtest Ltd.

Depot Road
Newmarket
UXae | 72CERTS CB8 0AL
2183 LU Tel: 01638 606070
. Email: info@chemtest.co.uk
Final Report
Report No.: 18-08362-1
Initial Date of Issue: 03-Apr-2018
Client LK Consult

Client Address:

Contact(s):

Project

Quotation No.:

Order No.:

No. of Samples:
Turnaround (Wkdays):
Date Approved:

Approved By:

Details:

Unit 29 Eton Business Park[d
Eton Hill Road

Radcliffed

Manchester

Lancashired

M26 2ZS

Dave Anderson(
Contaminated Land

CLR 16 1020 Wolverton Street

Date Received:

CLR 16 1020 Date Instructed:
3

3 Results Due:
03-Apr-2018

Martin Dyer, Laboratory Manager(]

27-Mar-2018

27-Mar-2018

29-Mar-2018
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i Chemtest Results - Soi
The right chemistry to deliver results
Project: CLR 16 1020 Wolverton Street
Client: LK Consult Chemtest Job No.: 18-08362 18-08362 18-08362
Quotation No.: Chemtest Sample ID.: 598044 598045 598046
Client Sample ID.: TS01 TS02 TS03
Sample Type: SOIL SOIL SOIL
Date Sampled:| 26-Mar-2018 | 26-Mar-2018 | 26-Mar-2018
Asbestos Lab:] COVENTRY COVENTRY COVENTRY
Determinand Accred. | SOP | Units | LOD
ACM Type 2192 N/A - - -
I No Asbestos | No Asbestos | No Asbestos
Asbestos Identification U 21921 % |0.001 Detected Detected Detected
Moisture N 2030 % ] 0.020 13 13 12
Soil Colour N 2040 N/A Brown Brown Brown
Other Material N 2040 N/A | Stones, Roots Stones Stones, Roots
Soil Texture N 2040 N/A Sand Sand Sand
pH M 2010 N/A 6.7 6.6 6.7
Sulphate (2:1 Water Soluble) as SO4 M 2120| g/l |0.010 <0.010 <0.010 <0.010
Arsenic M 2450 | mg/kg| 1.0 4.3 4.8 5.4
Cadmium M 2450 | mg/kg | 0.10 <0.10 <0.10 <0.10
Chromium M 2450 | mg/kg| 1.0 7.7 8.7 9.6
Copper M 2450 | mg/kg [ 0.50 8.1 8.8 9.0
Mercury M 2450 | mg/kg | 0.10 <0.10 <0.10 <0.10
Nickel M 2450 | mg/kg [ 0.50 5.8 6.1 7.4
Lead M 2450 | mg/kg [ 0.50 21 22 20
Selenium M 2450 | mg/kg [ 0.20 <0.20 <0.20 <0.20
Vanadium U 2450 | mg/kg| 5.0 14 16 15
Zinc M 2450 | mg/kg | 0.50 23 24 25
Chromium (Hexavalent) N 2490 | mg/kg | 0.50 <0.50 <0.50 <0.50
Organic Matter M 26251 % 0.40 3.1 2.4 2.1
Naphthalene M 2800 | mg/kg | 0.10 <0.10 <0.10 0.15
Acenaphthylene N 2800 | mg/kg | 0.10 <0.10 <0.10 <0.10
Acenaphthene M 2800 | mg/kg | 0.10 <0.10 <0.10 <0.10
Fluorene M 2800 | mg/kg | 0.10 <0.10 <0.10 <0.10
Phenanthrene M 2800 | mg/kg | 0.10 <0.10 <0.10 <0.10
Anthracene M 2800 | mg/kg | 0.10 <0.10 <0.10 <0.10
Fluoranthene M 2800 | mg/kg | 0.10 <0.10 <0.10 0.11
Pyrene M 2800 | mg/kg | 0.10 <0.10 <0.10 0.10
Benzo[a]anthracene M 2800 | mg/kg| 0.10 <0.10 <0.10 <0.10
Chrysene M 2800 | mg/kg| 0.10 <0.10 <0.10 <0.10
Benzo[b]fluoranthene M 2800 | mg/kg| 0.10 <0.10 <0.10 <0.10
Benzo[K]fluoranthene M 2800 | mg/kg| 0.10 <0.10 <0.10 <0.10
Benzo[a]pyrene M 2800 | mg/kg| 0.10 <0.10 <0.10 <0.10
Indeno(1,2,3-c,d)Pyrene M 2800 | mg/kg| 0.10 <0.10 <0.10 <0.10
Dibenz(a,h)Anthracene N 2800 | mg/kg| 0.10 <0.10 <0.10 <0.10
Benzo[g,h,i]perylene M 2800 | mg/kg| 0.10 <0.10 <0.10 <0.10
Total Of 16 PAH's N 2800 | mg/kg| 2.0 <20 <20 <20

Page 2 of 4
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The right chemistry to deliver results

Test Methods

SOP Title

Parameters included

Method summary

2010 |pH Value of Soils

pH

pH Meter

Moisture and Stone Content of
Soils(Requirement of
MCERTS)

2030

Moisture content

Determination of moisture content of soil as a
percentage of its as received mass obtained at
<37°C.

Soil Description(Requirement of

2040 | \icerTS)

Soil description

As received soil is described based upon
BS5930

Water Soluble Boron, Sulphate,

2120 Magnesium & Chromium

Boron; Sulphate; Magnesium; Chromium

Aqueous extraction / ICP-OES

Manganese; Mercury; Molybdenum; Nickel;
Selenium; Vanadium; Zinc

2192 |Asbestos Asbestos Polarised light microscopy / Gravimetry
Metals, including: Arsenic; Barium; Beryllium;
2450 | Acid Soluble Metals in Soils Cadmium; Chromium; Cobalt; Copper; Lead; |Acid digestion followed by determination of

metals in extract by ICP-MS.

2490 |Hexavalent Chromium in Soils

Chromium [VI]

Soil extracts are prepared by extracting dried
and ground soil samples into boiling water.
Chromium [VI] is determined by ‘Aquakem 600’
Discrete Analyser using 1,5-diphenylcarbazide.

2625 | Total Organic Carbon in Soils

Total organic Carbon (TOC)

Determined by high temperature combustion
under oxygen, using an Eltra elemental
analyser.

Speciated Polynuclear
Aromatic Hydrocarbons (PAH)
in Soil by GC-MS

2800

Acenaphthene*; Acenaphthylene; Anthracene?;
Benzo[a]Anthracene*; Benzo[a]Pyrene*;
Benzo[b]Fluoranthene*; Benzo[ghi]Perylene*;
Benzo[k]Fluoranthene; Chrysene*;
Dibenz[ah]Anthracene; Fluoranthene*;
Fluorene*; Indeno[123cd]Pyrene*;
Naphthalene*; Phenanthrene*; Pyrene*

Dichloromethane extraction / GC-MS

Page 3 of 4
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Report Information

Key
U UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for this analysis
T This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S Unsuitable Sample
N/E not evaluated
< ‘"less than"
> "greater than"

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently corrected to a dry
weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at the indicated laboratory

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 45 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:

customerservices@chemtest.co.uk

Page 4 of 4
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Appendix B

Supplier Certificates of Analysis

The LK Group May 2022
Ref: LKR221039_CR



BT &7 1.and Consultants

Freeland Horticulture Ltd
Rosedale Nursery
College Road

Hextable

Kent

BR8 7LT

Attention: Philippa L ambourne

Our Ref: SLC-12-AN-0611-5A

19 January 2018

Dear Philippa
Topsoil Analysis Report : Astley, Greater Manchester Iop”éoi! —Jnuary 2018

We have completed the analysis of the topsoil sam}p\_le”\“r'e‘c):ently taken from the above site and have the
pleasure of reporting our findings. The purpose of}\th%; ?B”élysis was to determine the suitability of the topsoil

for general landscaping purposes. N g
r'ﬁ\j}}’
SOIL SAMPLING & EXAMINATION Q?
Loy, et
At the time of our sampling visit the@;}é’ﬁgé“ﬂ was stored in a stockpile. A series of 10 hand augered trial

holes were constructed across the ist,cgc,kpile for the purpose of soil examination and sample collection. As
the soil examination confirme égonsistent topsoil composition, the ten samples were combined together
to form one composite sam Ietgo?“xanalysis purpcses. The scil was described as a dark brown, slightly
moist, friable loamy sand lttlwa vell developed, fine to medium granular structure. The soil contained a low
fraction of small stones gndwno deleterious materials {eg. building waste materials, glass, roots or rhizomes

of pernicious weeds) 6?; Inusual odours (eg. hydrocarbons) were recorded.

S
LABORATORY ANALYSIS

The tops il;sg‘@%}ple was submitted to a UKAS accredited laboratory for routine physical and chemical
paramet g§t6’ confirm the composition and fertility of the soil. The following parameters were determined:
b4

pH & electrical conductivity values;

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

particle size disfribution 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).

SEE e OO0

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

Phone: 01322667076 Fax: Email:

Soil & Land Consultants Ltd. Registered in England: Rosedale Nursery, College Road, Hextable, Kent BR8 7LT
Company Registration No: 429332(
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Freeland Horticulture, — Asliey, Greater Manchester - Topsoil Analysis — January 2018

COMMENTS
pH & Electrical Conductivity (salinity) Values

The sample was alkaline in nature (pH 7.9) with a pH value that would be suitable for general
fandscaping purposes, and in particular for species classified as either wide pH tolerant or fime folerant.

The electrical conductivity value using the soil:water extract was moderate (1430S/cm) indicating that
soluble salts are not present at levels that would be harmful to plants.

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. A

Particle Size Distribution & Stone Content (=

-

The sample contained 83% sand and fell into the sandy loam texture class. This par;gi},\cﬁ[&é"‘ yzé' distribution
is considered suitable for a broad range of landscape applications, including treexgﬁd shrub planting,
turfing and seeding. "}‘Xg}y

The sample was free from stones of 50 mm and upwards in diameteguanaigb’nly contained a slight

fraction of smaller stones (4.8%). As such, stones will not restrict the u?% of the soil for landscaping
) rd

purposes. ¢ 1 .

)

ricay

F

P
¥

Potential Contaminants Fay

We are not aware of any specified contaminant levels set for tﬁ\?proposed end-use of this topsoil so the
following comments are based on the Soil Guideline Values }SGVS) for residential end-use presented in
the Contaminated Land Exposure Assessment (CLEA) Model (EA/DEFRA:2002). The SGVs currently
only consider a limited range of parameters so whgre:},a’ potential contaminant is not covered by the
CLEA Model other relevant schedules for contaﬁrp\ih‘a:tion assessment, such as the Dutch Guidelines,
and professional judgement have been used. EN ?S.\g‘”{

Wa
Of the potential contaminants determined{,nﬁ”on”e was found at levels that would indicate significant

contamination. o £ J
CONCLUSION g@:\@,‘“
The purpose of the analysis"{v(va“s*?o determine the suitability of the topsoil for general landscaping

Gt . o ) )
purposes. From the soil xgﬁwﬁatlon and laboratory analysis, the soil is described as an alkaline, non-
saline, loamy sand. T exprganic 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 spt‘;\;ciﬂpaffion for ‘multipurpose grade’.
To conclude, ba %ﬂ"on our findings, the topseil would be considered well-suited to general landscaping
purposes prcgy’-igéél the physical condition of the soil is maintained.

b pb

/—K(<‘3‘~ ki
We hopé‘ythis report meets with your approval and provides the necessary information. Please do not
hesitate to contact the undersighed if you have any queries or comments.

SLC-12-AN-0611-SA Page 2 of 2



Client Freeland Horticulture Ltd
Job Name Topsoil Analysis
Site Astley, Greater Manchester
Month/Year January 18
QOur Ref SLC-18-AN-0611-SA
Date 19 January 2018
[ Composite sample |

pH Value & Salinity
pH value (1:2.5 soil/water ext) units 7.9
Electrical Conductivity (1:2.5 soilfwater ext) uSfecm 1430
Organic Matter & Nutrient Status
Organic Matter (LOI) % i1.1
Organic Carbon (Derived) % 6.5
Total Nitragen % 0.4%0
Carbon:Nitrogen Ratio N 13
Available Phosphorus mg/l 714
Available Potassium mg/l 1634
Available Magnesium mg/l 214 &‘
Particle Size Analysis & Stones (\
Clay (<0.002mm) % 5 Kedy
Silt (0.063-0.002mm) % 12 N\
Sand (2.0-0.063mm) % ol
Texture Class UK Class Log,mwnd

&
Stones 2-20mm % by DW 3§é}‘ 48
Stones 20-50mm % by DW W 0.0
Stones >50mm % by DW ‘\ N 0.0
Potential Contaminants R\ \
Total Arsenic (As}) m K\ 4.7
Total Cadmium {Cdl) 0.20
Total Chromium (Cr} Ny 12.0
Hexavalent Chromium (GR") L Imgikg <0.1
Total Copper (Cu) VX ) mg/kg 20.2
Total Lead (Pb) X [mgkg 25.1
Total Mercury (Hg) O mg/kg <0.2
Total Nickel (Ni) Y mgikg 10.9
Total Selenium (Se) » L% mag/kg 0.14
Total Zine (Zn) RN mg/kg 69.6
Total Beryilium (Be) RN ma/kg <1
Total Barium (Ba) N markg 71.7
Total Vanadium (V) ﬁ\ mgtkg 12.9
Hot Water Scluble Bor mg/kg 1.9
Total Cyanide (CNhe \ Y mg/kg <1
Elemental Sulphy mg/kyg <5
Easily Libera€d Sdphide (5% mgrkg 1.1
Water Sopdle Sulphate (SO, mg/| 58.5
Totgl Qh@Hs Index mg/kg <1
Asbqabs'Screen - N.D.

C

Freeland Scientific Ltd: Registered Address: Rosedale Nurery, College Road, Hextable, Kent BR3 7LT. Phone: 01322 667076

Email: enquiries@freelandscientific.com

Page 1 of 2
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Client Freeland Horticulture Ltd
Job Name Topsoil Analysis
Site Astley, Greater Manchester
Month/Year January 18
Our Ref SLC-18-AN-0611-8A
Date 19 January 2018
Polyaromatic Hydrocarbons
Naphthalene mg/kg <0.05
Acenaphthylene mag/lk <0.05
Acenaphthene malkg <0.05
Fluorene mg/kg <0.05
Phenanthrene mglkg <0.1
Anthraceng malkg <0.05
Fluoranthene mg/kg 0.2
Pyrene mglkg 0.2
Benzo[alanthracene malkg <{).1
Chrysene ma/kg 0.2
Benzo[bjfluoranthene mglkg 0.1
Benzo[kJiluoranthene malkg <0.1
Benzo[alpyrene ma/kg <0.1
Indenof1,2,3-cd]pyrene mglkg <0.1
Dibenzola hlanthracene mglkg <0.1
Benzo[g,h,ilperylene mg/kg <0.1
Total PAHs sum US EPA 16 mg/k <1 Nl
Ll “
Banded Petroleum Hydrocarbons \\
Aliphatic TPH >C;:-Cg mg/kg <
Aliphatic TPH >C,-C, mg/kg \&.4
Aliphatic TPH >C-Cog ma/kg \x_\'i‘ <4
Aliphatic TPH >C1o-C1o mgikg N
Aliphatic TPH>C - Crs MaKG  Jae N\ <4
Aliphatic TPH >C.5-Cy- mgikg O 50.1
Aliphatic TPH >Cyy-Cas makBNY 27.4
Aliphatic TPH >Cy5-Cag magy, ¥ <12
R
Aromatic TPH >Cs-C; ~\ kg <0.02
Aromatic TPH >C7-Cq O mgikg <0.02
Aromatic TPH >C4-Cyq e\ [mgkg <0.02
Aromatic TPH >C5-C1s r mafkg <4
Aromatic TPH >C;5-C.g oo mafkg 9.3
Aromatic TPH >C;5-Cy; W\ mglkg <4
Aromatic TPH >Cpi-Cas AN mg/kg 422
Aromatic TPH>Cys-Cos QM mg/kg 10.2
NS
IIotaI Petroleum Hydrc}g@s (C5Cuq) mg/kg | | 139
"\

BIEX . 0O
Benzene o S N mgikg <0.02
Toluene ¥ mg/kg <(Q.2
Ethyl Ben?be‘ mag/kg <0.04
m- & lene mg/kg <0.2

- s mo/kg <0.1

&=

S

Freeland Scientific Ltd; Registered Address: Rosedale Nurery, College Road, Hextable, Kent BR8 7LT. Phone: 01322 667076

Email: enquiries@freelandscientific.com
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Soli & Land Consultants

Freeland Horticulture Ltd

Rosedale Nursery

College Road

Hextable

Kent

BR8 7LT A,

Attention: Philippa Lamboume

Our Ref: SLC-12-AN-0636-SA - )
8 April 2018 ¢ \j/

-
Dear Philippa &\j
Topsoil Analysis Report : Astley, Greater Manchester VToﬁ’fs}oiI - Aprif 2018

We have completed the analysis of the topsoil samgl??reéently taken from the above site and have the
pleasure of reporting our findings. The purpose of the\a alysis was to determine the suitability of the fopsoil
for general landscaping purposes. "\\;&4

/\
SOIL SAMPLING & EXAMINATION ("“‘*

At the time of our sampling visit the SOII was stored in a stockpile. A series of 10 hand augered trial
holes were constructed across the sto kp|le for the purpose of seil examination and sample collection. As
the soil examination confirme a con5|stent topsoil composition, the ten samples were combined together
to form cne composite sam r’ analysis purposes. The soil was described as a dark brown, slightly
moist, friable loamy sand lth a%ell developed, fine to medium granular structure. The soil contained a low
fraction of small stones a d no deleterious materials (eg. building waste materials, glass, roots or rhizomes
of pernicious weeds) sof“ InUsual odours {eg. hydrocarbons) were recorded.

LABORATORYAN/ALYSIS

The topsnl&sé(zrple was submifted to a UKAS accredited taboratory for routine physical and chemical
parameters S to’confirm the composition and fertility of the soil. The following parameters were determined:

W

pH & electrical conductivity values;

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

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) phencls;

speciated PAHs (US EPA16)

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

Sk b b b b o

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

Phone: 01322667076 Fax: Email:

Soil & Land Consultants Ltd. Registered in England: Rosedale Nursery, College Road, Hextable, Kent BR8 7LT
Company Registration No: 4293320



Freeland Horticuiture, — Astley, Greater Manchester - Topsoil Analysis — April 2018

COMMENTS
pH & Electrical Conductivity (salinity) Values

The sample was alkaline in nature {pH 8.0) with a pH value that would be suitable for general
tandscaping purposes, and in particular for species classified as either wide pH folerant or lime tolerant.

The electrical conductivity value using the soil:water extract was moderate {13805/cm} indicating that
soluble salts are not present at levels that would be harmful to plants.

Qrganic 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. N

i,
iy

Particle Size Distribution & Stone Content 3/ o E%

S,
The sample contained 78% sand and fell into the sandy loam texture class. This partlcle ‘size distribution
is considered suitable for a broad range of landscape applications, including tree(fand shrub planting,
turfing and seeding. ’, \«\

The sample was free from stones of 50 mm and upwards in dlameter anf only contalned a sllght

P

purposes. 1( P #
. F 4
Potential Contaminants P

We are not aware of any specified contaminant levels set for tﬂe proposed end-use of this topsoil so the
following comments are based on the Soil Guideline Values J(SGVs ) for residential end-use presented in
the Contaminated Land Exposure Assessment (CLEA).Model (EA/DEFRA:2002). The SGVs currently
only consider a limited range of parameters so wheré/ a' potential contaminant is not covered by the
CLEA Model other relevant schedules for contamln@tlon assessment, such as the Dutch Guidelines,
and professional judgement have been used. 4, <\\

Of the potential contaminants determlnedr\noﬁ’"e was found at levels that would indicate significant

contamination. © Qié
Ky
CONCLUSION ,;j%;,“"

The purpose of the anaIySI wagfto determine the suitability of the topsoil for general landscaping
purposes. From the soil %xaml ation and laboratory analysis, the soil is described as an alkaline, non-
saline, loamy sand. T e\organlc matter and nutrient levels are acceptable and no significant
contamination was found* W|th respect to the parameters determined. This soil would adhere to the
5
current BS3882 gpgcmcanon for ‘'multipurpose grade'.
T

To conclude, ba ed’on our findings, the topsoil would be considered well-suited to general landscaping
purposes pfrooylge 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.

SLC-12-AN-0636-SA Page 2 of 2
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Client Freeland Horticulture Ltd
Job Name Topsoil Analysis
Site Astley, Greater Manchester
Month/Year April 18
QCur Ref SLC-18-AN-0636-SA
Date 08 April 2018
| Composite sample |
pH Value & Salinity
pH value (1:2.5 soil/water ext) units 8.0 \,
Electrical Conductivity (1:2.5 soil/water ext) PSiem 1380 ?\c'Q
’gggnic Matter & Nutrient Status (0\0)
Organic Matter (LOD % 10.1 (\’
Organic Carbon (Derived) % 5.9 '\,
Total Nitrogen % 0.520 l’\’)
Carbon:Nitregen Ratio 1 11 Q
Available Phosphorus mg/l 78.4 ’\'.
Available Potassium mg/| 1442 \@J
Available Magnesium mg/l 225 ,’\\Q‘,
Particle Size Analysis & Stones \
Clay (<0.002mm) % A \
Silt {0.063-0.002mm) % 15 NN\
Sand (2.0-0.063mm) % FeN'd)
Texture Class UK Class Lo%Nnd
Stones 2-20mm % by DW WX\ 08
Stones 20-50mm % by DW NN 00
Stones >50mm % by DW ,\\. d 0.0
Potential Contaminants \Q
Total Arsenic (As) m 4.0
" |Total Cadmium (Cd) 0.15
Total Chromium (Cr) /K 11.2
Hexavalent Chromium {CR") 2 maikg <0.1
Total Copper (Cu) z L% ma/kg 18.4
Total Lead (Pb) XY |mghkg 24.3
Total Mercury (Hg) _ O mg/kg <0.2
Total Nickel (Ni) Fo mg/kg <10
Total Selenium (Se) R\ ma/kg 0.10
Total Zinc (Zn) NG ma/kg 71.0
Total Beryllium (Be) . markg <
Total Barium (Ba) L 4 mg/kg 80.0
Total Vanadium (V) N mg/kg 127
Hot Water Soluble Bo;g%@ makg 26
Total Cyanide (CN)w \) malkg <1
Elemental Sulphul&) markg <5
Easily Libgrafgd 3dtphide (5%) mgfkg <1
Water Sojuile Sulphate (S0,%) mgfl 67.8
Total fghemets Index mgrkg <1
- N.D.

%ﬁs Screen

Freeland Scientific Ltd: Registered Address: Rosedale Nurery, College Road, Hextable, Kent BR8 7LT. Phone: 01322 667076

Ernail: enquiries@freelandscientific.com

Page 1 of 2



Client Freeland Horticulture Lid
Job Name Topscil Analysis

Site Astley, Greater Manchester
Month/Year April 18

Our Ref SLC-18-AN-0838-SA

Date 08 April 2018

Polyaromatic Hydrocarbons

Naphthalene mg/kg <0.05
Acenaphthyiene mgfka <0.05
Acenaphthene mg/kg <0.05
Fluorene mg/kg <0.05
Phenanthrene mg/kg <0.1
Anthracene mg/kg <0.05
Fluoranthene mg/kg 0.1
Pyrene makg <0.1
Benzo[a]anthracene mg/kg <0.1
Chrysene mg/kg <0.1
Benzo[blflucranthene ma/kg <0.1
Benzo[k]fluoranthene mg/kg <Q.1
Benzo[a]pyrene mg/kg <0.1
Indeno[1,2,3-cd]pyrene mag/kg <0.1
Dibenzola, h]anthracene mg/kg <0.1
Benzo[g,h,ilperylene mgfk <0.1
Total PAHs sum US EPA 16 mg/kg "4

\\\\
Banded Petroleumn Hydrocarbons ~Q,
Aliphatic TPH >C5-Cq mg/kg LSO
Aliphatic TPH >C,-Cq mglkg R
Aliphatic TPH >Cy-C1g * mg/kg O\ <4
Aliphatic TPH >C,g-Cyg mg/kg AN <4
Aliphatic TPH »C,-Cyg mg/kg \\SJ— <4
Aliphatic TPH >C,5-Cyy mg/kg, ¢~ <4
Aliphatic TPH >C,-Cys maCNT 133
Aliphatic TPH >Cg-Cos maRy, <12
A
Aromatic TPH >C5-C; Nikg <0.02
Aromatic TPH >C;-Cy , £, |mgkg <0.02
Aromatic TPH >Cg-Cyq \(\ maikg <0.02
Aromatic TPH >C,5-Cy» . 'b. N mg/kg <4
Aromatic TPH >C12-Cyg O matkg <4
Aromatic TPH >C.5-C SN\ ma/kg 4.2
Aromatic TPH >Cp-Cas AN mg/kg 317
Aromatic TPH>Cy5-Cas ¢ mgfkg <02
A
[Total Petroleum Hydr o (C5Cua) |mglkg —| | 49.2
O

BIEX o

Benzene ¢ \_ ;" mglkg <0.02
Toluene ,&\ mgfkg <0.2
Ethyl Bgniade ma/kg <0.04
m- &R™LYlens maky <0.2

0 mg/kg <0.1

S

BN & Land Consultants

Freeland Scientific Ltd: Registered Address: Rosedale Nurery, College Road, Hextable, Kent BR8 7LT. Phone: 01322 667076

Email: enquiries@freelandscientific.com

Page 2 of 2
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Category 4 Screening Levels (C4SL)

Substance

Benzene
Benzo(a)py
rene
Cadmium
Chromium

Vi
Lead

Residential
(with
home-
grown
produce)
37 mg/kg
0.87 mg/kg
5 mg/kg

26 mg/kg
21 mg/kg

200 mg/kg

Residential
(without
home-
grown
produce)
40 mg/kg

3.3 mg/kg
5.3 mg/kg

149 mg/kg
21 mgkg

310 mg/kg

Allotments

49 mg/kg

0.18 mg/kg
5.7 mg/kg

4.9 mg/kg
170 mgkg

80 mg’kg

Commercia

640 mg/kg

98 mg/kg
76 mg/kg

410 mg/kg
49 mg/kg

2330 mg/kg

Public
Open
Space 1
79 mg/kg

140 mg/kg
10 mg/kg

220 mg/kg
23 mg/kg

630 mg/kg

Public
Open
Space 2
168 mg/kg

230 mg/kg
21 mg/kg

880 mg/kg
250 mg/kg

1300 mg/kg



Summary Table for the Generic Assessment Criteria for Human Health Risk

Assessment Land Quality Management (LQM) S4ULSs.

All GAC are based on sandy
loam soils with a pH 7.

LQM Generic Assessment Criteria (mg/kg) Dry weight soil

Contaminant SOM Res + Res - Allot. Comm. POS;esi POSpark
Inorganic Arsenic 6% 37 40 43 640 79 170
Beryllium 6% 1.7 1.7 35 12 2.2 63
Boron 6% 290 11,000 45 240,000 21,000 46,000
Cadmium 6% 11 85 1.9 190 120 532
Chromium (Il 6% 910 910 18,000 8,600 1,500 33,000
Chromium (VI) 6% 6.0 6.0 18 33 7.7 220
(—"’5 Copper 6% 2,400 7,100 520 68,000 12,000 44,000
® Elemental Mercury 6% 1.2 1.2 21 58 (25.8) ™ 16 30 (25.8) ¥
= Inorganic Mercury 6% 40 56 19 1,100 120 240
Methylmercury 6% 11 15 6.0 320 40 68
Nickel 6% 180 180 230 980 230 3,400
Selenium 6% 250 430 88 12,000 1,100 1,800
Vanadium 6% 410 1,200 91 9,000 2,000 5,000
Zinc 6% 3,700 40,000 620 730,000 81,000 170,000
1% 0.087 0.38 0.017 27 72 90
Benzene 2.5% 0.17 0.70 0.034 47 72 100
6% 0.37 14 0.075 0 73 10 |
1% 130 880 (869) " 22 56,000 (869) **° 56,000 87,000 (869)
Toluene 2.5% 290 1,900 51 110,000 (1,920) **° 56,000 95,000 (1,920) **°
» 6% 660 3,900 120 180,000 (4,3602 vep 56,000 100,000 (4,360)”1
e 1% 47 83 16 5,700 (518) **° 24,000 17,000 (518) "
3 Ethylbenzene 2.5% 110 190 39 13,000 (1,220) **° 24,000 22,000 (1,220) **°
g 6% 260 440 91 27,000 (2,840) " 25,000 27,000 (2,840)
8 1% 60 88 28 6,600 (478) > 41,000 17,000 (478) >
x o-xylene 2.5% 140 210 67 15,000 (1,120) 42,000 24,000 (1,120) =
= 6% 330 480 160 33,000 (2,620) = 43,000 33,000 (2,620) |
@ 1% 59 82 31 6,200 (625) " 41,000 17,000 (625) ***
m-xylene 2.5% 140 190 74 14,000 (1,470) **° 42,000 24,000 (1,470) **°
6% 320 450 170 31,000 (3,460) **° 43,000 32,000 (3,460) **°
1% 56 79 29 5,900 (576) ! 41,000 17,000 (576) >
p-xylene 2.5% 130 180 69 14,000 (1,350) 42,000 23,000 (1,350) **
6% 310 430 160 30,000 (3,170) 43,000 31,000 (3,170) ™
NOTES
SoTTvap —

V¥ = solubility / vapour limit (potentially use if free product identified, although highly conservative).
f = oral, dermal and inhalation exposures compared to oral HCV.



All GAC are based on sandy : S ; :
loam soils with a pH 7. LQM Generic Assessment Criteria (mg/kg) Dry weight soil
Contaminant SOM Res + Res - Allot. Comm. POSesi POSpark
1% 210 3,000 (57.1) 34 84,000 (57.0) ** 15,000 29,000
Acenaphthene 2.5% 510 4,700 (141) S°: 85 97,000 (141) ™ 15,000 30,000
6% 1,100 6,000 (336) *° 200 100,000 15,000 30,000
1% 170 2,900 (86.1) > 28 83,000 (86.1) ** 15,000 29,000
Acenaphthylene 2.5% 420 4,600 (212) S°: 69 97,000 (212) ™ 15,000 30,000
6% 920 6,000 (506) *° 160 100,000 15,000 30,000
1% 2,400 31,000 (1.17) *° 380 520,000 74,000 150,000
Anthracene 2.5% 5,400 35,000 950 540,000 74,000 150,000
6% 11,000 37,000 2,200 540,000 74,000 150,000
1% 7.2 11 2.9 170 29 49
Benz(a)anthracene 2.5% 11 14 6.5 170 29 56
6% 13 15 13 180 29 62
1% 2.2 3.2 0.97 35 5.7 11
Benzo(a)pyrene (only) 2.5% 2.7 3.2 2.0 35 5.7 12
6% 3.0 3.2 3.5 36 5.7 13
1% 2.6 3.9 0.99 44 7.1 13
Benzo(b)fluoranthene 2.5% 3.3 4.0 2.1 44 7.2 15
6% 3.7 4.0 3.9 45 7.2 16
g 1% 320 360 290 3,900 640 1,400
E Benzo(ghi)perylene 2.5% 340 360 470 4,000 640 1,500
- 6% 350 360 640 4,000 640 1,600
2 1% 77 110 37 1,200 190 370
g Benzo(k)fluoranthene 2.5% 93 110 75 1,200 190 410
s 6% 100 110 130 1,200 190 440
2 1% 15 30 4.1 350 57 93
3 Chrysene 2.5% 22 31 9.4 350 57 110
.<Ig 6% 27 32 19 350 57 120
T 1% 0.24 0.31 0.14 35 0.57 1.1
g Dibenzo(ah)anthracene 2.5% 0.28 0.32 0.27 3.6 0.58 1.3
Z 6% 0.3 0.32 0.43 3.6 0.58 1.4
e 1% 280 1,500 52 23,000 3,100 6,300
S Fluoranthene 2.5% 560 1,600 130 23,000 3,100 6,300
S 6% 890 1,600 290 23,000 3,100 6,400
g 1% 170 2,800 (36.0) *° 27 63,000 (30.9) ** 9,900 20,000
Fluorene 2.5% 400 3,800 (76.5) 67 68,000 9,900 20,000
6% 860 4,500 (183) ** 160 71,000 9,900 20,000
1% 27 45 9.5 500 82 150
Indeno(123-cd)pyrene 2.5% 36 46 21 510 82 170
6% 41 46 39 510 82 180
1% 2.3' 23" 41" 190 ' (76.4) = 4,900 1,200 ' (76.4)
Naphthalene 2.5% 5.6 5.6 10’ 460" (183) > 4,900" 1,900 ' (183) ™
6% 13’ 13 24" 1,100 " (432) 4,900 3,000
1% 95 1,300 (36.0) > 15 22,000 3,100 6,200
Phenanthrene 2.5% 220 1,500 38 22,000 3,100 6,200
6% 440 1,500 90 22,000 3,100 6,300
1% 620 3,700 110 54,000 7,400 15,000
Pyrene 2.5% 1,200 3,800 270 54,000 7,400 15,000
6% 2,000 3,800 620 54,000 7,400 15,000
Coal Tar 1% 0.79 1.2 0.32 15 2.2 4.4
(B(a)P as surrogate 2.5% 0.98 1.2 0.67 15 2.2 4.7
marker) 6% 1.1 1.2 1.2 15 2.2 4.8
NOTES
SolTvap —

Y% = solubility / vapour limit (potentially use if free product identified, although highly conservative).
f = naphthalene is based on comparison of inhalation exposure with TDIiyn, for localised effect.



All GAC are based
on sandy loam soils

LQM Generic Assessment Criteria (mg/kg) Dry weight soil

with a pH 7.
Contaminant SOM Res + Res - Allot. ‘ Comm. POS;esi POSpark
Aliphatic
EC 5-6 1% 42 42 730 3,200 (304) ** 570,000(304)" 95,000 (304) **
EC>6-8 1% 100 100 2,300 7,800 (144) & 600,000 150,000 (144) >
EC>8-10 1% 27 27 320 2,000 (78) ** 13,000 14,000 (78) **
EC>10-12 1% 130 (48) ™ 130 (48) ™ 2,200 9,700 (48) > 13,000 21,000 (48) ™
EC>12-16 1% 1,100 (24) > 1,100 (24) > 11,000 59,000 (24) = 13,000 25,000 (24) **
EC>16-35 1% | 65,000 (8.48) " | 65,000 (8.48) " | 260,000 160,000 ' 250,000 450,000 '
EC>35-44 1% | 65,000 (8.48) " | 65,000 (8.48) " | 260,000 160,000 ' 250,000 450,000 '
Aliphatic
EC 5-6 2.5% 78 78 1,700 5,900 (558) ** 590,000 130,000 (558) >
EC>6-8 2.5% 230 230 5,600 17,000 (322) 610,000 220,000 (322) >
EC>8-10 2.5% 65 65 770 4,800 (190) " 13,000 18,000 (190)
EC>10-12 2.5% 330 (118) " 330 (118) " 4,400 23,000 (118) " 13,000 23,000 (118) **
EC>12-16 2.5% 2,400 (59) = 2,400 (59) = 13,000 82,000 (59) ** 13,000 25,000 (59) =
EC>16-35 2.5% | 92,000 (21) " 92,000 (21) " 270,000 1,700,000 ' 250,000 480,000 '
EC>35-44 2.5% 92,000 (21) " 92,000 (21)"*" 270,000 1,700,000 ' 250,000 ' 480,000
Aliphatic
EC 5-6 6% 160 160 3,900 12,000 (1,150) ** 600,000 180,000 (1,150) *°
EC>6-8 6% 530 530 13,000 40,000 (736) ™ 620,000 320,000 (736) =
EC>8-10 6% 150 150 1,700 11,000 (451) " 13,000 21,000 (451) "
EC>10-12 6% 760 (283) " 760 (283) " 7,300 47,000 (283) " 13,000 24,000 (283) "
EC>12-16 6% 4,300 (142) > 4,400 (142) > 13,000 90,000 (142) 13,000 26,000 (142) ™
EC>16-35 6% 110,000' 110,000’ 270,000 1,800,000' 250,000 490,000
EC>35-44 6% 110,000' 110,000’ 270,000 1,800,000’ 250,000 490,000
Aromatic
@ | EC5-7(benzene 1% 70 370 13 26,000 (1,220 56,000 76,000 (1,220) *°
o | as non-threshold)
S | EC>7-8(toluene) 1% 130 860 22 56,000 (869) " 56,000 87,000 (869) "
S | EC>8-10 1% 34 47 8.6 3,500 (613) " 5,000 7,200 (613) "
S| EC>10-12 1% 74 250 13 16,000 (364) ** 5,000 9,200 (364) >
2| EC>12-16 1% 140 1,800 23 36,000 (169 )™ 5,100 10,000
| EC>16-21 1% 260" 1,900 46" 28,000 3,800 7,600
2| EC>21-35 1% 1,100 1,900 370 28,000 3,800 7,800
S| EC>35-44 1% 1,100 1,900 370 28,000 3,800 7,800
E Aromatic
EC5-7(benzene |, g 140 690 27 46,000 (2,260) = 56,000 84,000 (2,260) =
as non-threshold)
EC>7-8(toluene) | 2.5% 290 1,800 51 110,000 (1,920) ** 56,000 95,000 (1,920) ™
EC>8-10 2.5% 83 110 21 8,100 (1,500) " 5,000 8,500 (1,500) "
EC>10-12 2.5% 180 590 31 28,000 (899) ™ 5,000 9,700 (899) =
EC>12-16 2.5% 330 2,300 (419) ™ 57 37,000 5,100 10,000
EC>16-21 2.5% 540" 1,900 110° 28,000 3,800 7,700
EC>21-35 2.5% 1,500 1,900 820 28,000 3,800 7,800
EC>35-44 2.5% 1,500 1,900 820 28,000 3,800 7,800
Aromatic
EC5-7(benzene | 4 300 1,400 57 86,000 (4,710) = 56,000 92,000 (4,710) =
as non-threshold)
EC>7-8(toluene) 6% 660 3,900 120 180’009ap(4’360) 56,000 100,000 (4,360) **
EC>8-10 6% 190 270 51 17,000 (3,580) **° 5,000 9,300 (3,580) "
EC>10-12 6% 380 1,200 4 34,000 (2,150) ™ 5,000 10,000
EC>12-16 6% 660 2,500 130 38,000 5,100 10,000
EC>16-21 6% 930" 1,900 260" 28,000 3,800 7,800
EC>21-35 6% 1,700 1,900 1,600 ' 28,000 3,800 7,900
EC>35-44 6% 1,700 1,900 1,600 28,000 3,800 7,900
Aliphatic 1% 1,600 1,900 1,200 28,000 3,800 7,800"
+Aromatic 2.5% 1,800 1,900 2,100 28,000 3,800 7,800
>EC44 6% 1,900 1,900 3,000 28,000 3,800 7,900
NOTES
SolTvap

V% = solubility / vapour limit (potentially use if free product identified, although highly conservative).
f = oral, dermal and inhalation exposures compared to oral HCV.




All GAC are based on sandy loam

soils with a pH 7.

LQM Generic Assessment Criteria (mg/kg) Dry weight soil

Contaminant SOM Res + Res - Allot. Comm. POSesi POSpark
1.2 Dichloroethane 1% 7.1E-03 9.2E-03 4.6E-03 0.67 29 21
(bCA) 2.5% 1.1E-02 1.3E-02 8.3E-03 0.97 29 24
6% 1.9E-02 2.3E-02 1.6E-02 1.7 29 28 |
111 Trichloroethane 1% 8.8 9.0 48 660 140,000 57,000 (1,425) ::p
('IY'CYA) 2.5% 18 18 110 1,300 140,000 76,000 (2,915) **°
6% 39 40 240 3,000 140,000 100,000 (6,392) **°
1% 1.6 3.9 0.41 270 1,400 1,800
%ﬁl(gf\’)z'Te”aCh'ometha“es 2.5% 3.4 8.0 0.89 550 1,400 2,100
6% 7.5 17 2.0 1,100 1,400 2,300
1% 1.2 1.5 0.79 110 1,400 1,500
. %ﬁl(gk)z'Te”aCh'ometha“es 2.5% 2.8 35 1.9 250 1,400 1,800
g 6% 6.4 8.2 4.4 560 1,400 2,100
'g 1% 0.18 0.18 0.65 19 1,400 810 (424) S0l
S | Tetrachloroethene (PCE) 2.5% 0.39 0.40 1.5 42 1,400 1,100 (951) **
|_>u< 6% 0.90 0.92 3.6 95 1,400 1,500
2 Tetrachloromethane (carbon 1% 2.6E-02 2.6E-02 0.45 2.9 890 190
4 tetrachloride) 2.5% 5.6E-02 5.6E-02 1.0 6.3 920 270
S 6% 0.13 0.13 2.4 14 950 400
:—T: 1% 1.6E-02 1.7E-02 4.1E-02 1.2 120 70
w | Trichloroethene (TCE) 2.5% 3.4E-02 3.6E-02 9.1E-02 2.6 120 91
@ 6% 7.5E-02 8.0E-02 0.21 5.7 120 120
3 1% 0.91 1.2 0.42 99 2,500 2,600
& | Trichloromethane (chloroform) 2.5% 1.7 21 0.83 170 2,500 2,800
= 6% 3.4 4.2 1.7 350 2,500 3,100
E 1% 6.4E-04 7.7E-04 5.5E-04 5.9E-02 3.5 4.8
O | Chloroethene (vinyl chloride) 2.5% 8.7E-04 1.0E-03 1.0E-03 7.7E-02 35 5.0
6% 1.4E-03 1.5E-03 1.8E-03 0.12 35 5.4
1% 1.6 65 0.24 1,000 130 260
2,4,6-Trinitritoluene (TNT) 2.5% 3.7 66 0.58 1,000 130 270
6% 8.1 66 1.4 1,000 130 270
1% 120 13,000 17 210,000 26,000 49,000 (18.7) sl
RDX 2.5% 250 13,000 38 210,000 26,000 51,000
6% 540 13,000 85 210,000 27,000 53,000 |
1% 5.7 6,700 0.86 110,000 13,000 23,000 (0.35) ***
HMX 2.5% 13 6,700 1.9 110,000 13,000 23,000 (0.39) **°
6% 26 6,700 3.9 110,000 13,000 24,000 (0.48) **°
1% 5.7 7.3 3.2 170 18 30
Aldrin 2.5% 6.6 7.4 6.1 170 18 31
6% 7.1 75 9.8 170 18 31
1% 0.97 7.0 0.17 170 18 30
Dieldrin 2.5% 2.0 7.3 0.41 170 18 30
6% 3.5 7.4 0.96 170 18 31
1% 3.3 610 0.5 9,300 1,200 2,300
& | Atrazine 2.5% 7.8 620 1.2 9,400 1,200 2,400
% 6% 17.4 620 2.7 9,400 1,200 2,400
s 1% 3.2E-02 6.4 4.9E-03 140 16 26
& Dichlorvos 2.5% 6.6E-02 6.5 1.0E-02 140 16 26
6% 0.14 66 | 2.2E02 140 16 27
1% 7.4 160 (3.0E-03) **° 1.2 5,600 (3.0E-03) ¥ 1,200 2,300
Endosulfanns (2 isomers) 2.5% 18 280 (7.0E-03) *** 2.9 7,400 (7.0E-03) ** 1,200 2,400
6% 41 410 (1.6E-02) " 6.8 8,400 (1.6E-02) 1,200 2,500
1% 8.5E-02 37 1.3E-02 65 8.1 15
Hexachlorocyclohexane (3 2.5% 0.2 3.8 3.2E-02 65 8.1 15
isomers), inc Lindane 6% 0.46 3.8 7.7E-02 65 8.1 16
NOTES
SaTvar—

V% = solubility / vapour limit (potentially use if free product identified, although highly conservative).



All GAC are based on
sandy loam soils with a pH LQM Generic Assessment Criteria (mg/kg) Dry weight soil
7.
Contaminant SOM Res + Res - Allot. Comm. POS;esi POSpark
1% 0.46 0.46 5.9 56 11,000 1,300 (675)
Chlorobenzene 2.5% 1.0 1.0 14 130 13,000 2,000 (1,520) *°
6% 2.4 2.4 32 290 14,000 2,900
Dichlorobenzenes 1% 23 24 94 2,000 (571) SZ'DI 90,000 24,000 (571) S‘;'m
(3 isomers) 2.5% 55 57 230 4,800 (1,370) 95,000 36,000 (1,370)
6% 130 130 540 11,000 (3,240) 98,000 51,000 (3,270) ** |
@ Trichlorobenzenes 1% 2.6 2.6 55 220 15,000 1,700 (318) **°
S (3 isomers) 2.5% 6.4 6.4 140 530 17,000 2,600 (786) "
c 6% 15 15 320 1,300 _ 19,000 4,000 (1,880) "
% Tetrachlorobenzenes 1% 0.66 0.75 0.38 49 (39.4) " 78 110 (39) **
= ; 2.5% 1.6 1.9 0.90 120 (98.1) ** 79 120
© | (3 isomers) vap
= 6% 3.7 4.3 2.2 240 (235) 79 130
© 1% 58 19 12 640 (43.0) ™ 100 190
Pentachlorobenzene 2.5% 12 30 3.1 770 (107) 100 190
6% 22 38 7.0 830 100 190
1% 1.8 (0.20) "™ | 4.1 (0.20) ¥ 0.47 110 (0.20) " 16 30
Hexachlorobenzene 2.5% 3.3(0.50) " | 5.7 (0.50) *** 1.1 120 16 30
6% 4.9 6.7 (1.2) " 2.5 120 16 30
_ 1% 0.87° 94 0.13° 3,500 620 1,100
2 ah'o“’pheno's 2.5% 2.0 150 0.30 4,000 620 1,100
H (4 congeners) 6% 45 210 0.70 4,300 620 1,100
o 1% 0.22 27 (16.4) ™ | 3.0E-02 400 60 110
% Pentach|orophen0| 2.5% 0.52 29 8.0E-02 400 60 120
o 6% 1.2 31 0.19 400 60 120
1% 0.14 0.14 4.8 11 11,000 1,300
Carbon Disulphide 2.5% 0.29 0.29 10 22 11,000 1,900
6% 0.62 0.62 23 47 11,000 2,700
0 1% 0.29 0.32 0.25 31 25 48
2| Hexachlorobutadiene 2.5% 0.7 0.78 0.61 66 25 50
o) 6% 1.6 1.8 1.4 120 25 51
1% 280 750 66 760 ™" (31,000) 760 " (11,000) 760 °" (8,600)
Phenol 2.5% 550 1,300 140 1,500 “"(35,000) | 1,500 *"(11,000) 1,500 “"(9,700)
6% 1,100 2,300 280 3,200 " (37,000) | 3,200 “(11,000) | 3,200 *"(11,000)
NOTES
SolTvap —

218 = solubility / vapour limit (potentially use if free product identified, although highly conservative).
4" = S4uls based on threshold protective of direct skin contact with phenol (brackets long term exposure for illustration purposes).
9 = derived based on 2,3,4,6-tetrachlorophenol.
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Soil Depths
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Photo 1: Sketch of soil depth inspection pit
locations.

Photo 3: Inspection pit depth 200mm.

Photo 2: Inspection pit depth 200mm.
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Photo 4: Inspection pit depth 250mm.
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Photo 6: Inspection pit depth 150mm.
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Photo 9: Inspection pit depth 150mm.

spection pit depth 200mm.
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Photo 10: Inspection pit depth 200mm.




Gas Protection Membrane

'Photo 13: View ofsealed membrane around a

illar.

Photo 15: View of sealed membrane around a

pillar.

Photo 14: View of sealed membrane around a

pillar. ]

Photo 16: View of sealed membrane around a

service entry.
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Photo 17: View of membrane sealed to the side
of an internal wall.

Photo 18: View of sealed membrane around a

Phdt'o‘ 19:IA\’/iew of sealed membrane around a
service entry

Photo 23: View of membrane carried through
external wall.

Photo 21: View of sealed membrae joint. Pto 22: View f sealed membrane joint

Photo 24: View of protective fleece placed over
membrane prior to concrete pouring.

service entry.
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CONSTRUCTION ISSUE

NITOSEAL MS300

HYDROCELL XL

MINIMUM 20mm
SAND BLINDING

HYDROCELL XL

PROOFEX 3000MR
ON PROOFEX PRIMER

140gsm GEOTEXTILE

PROOFEX TOTAL

. 92

NOTE: PRODUCTS INDICATED ON THIS DRAWING
ARE RECOMMENDED BY FOSROC LIMITED.

FOR INFORMATION REGARDING ALTERNATIVE
PROTECH PRODUCTS PLEASE REFER TO LETTER
REF: SEM/877

It must not be reproduced in any part without

© This drawing is the copyright © of Fosroc Limited
prior written permission

AS SUPPLIERS OF BUILDING AND
CIVIL ENGINEERING PRODUCTS
FOSROC LTD DO NOT OFFER A
DESIGN SERVICE. INFORMATION
IN THIS DRAWING IS A
SUGGESTION ONLY AND MUST
NOT BE USED FOR
CONSTRUCTION EXCEPT AS A
SIGNED OFF DRAWING BY THE
SPECIFIER OR CONTRACTOR.

FOSROC LIMITED ARE UNABLE
TO ACCEPT ANY PARTIAL OR
FULL PROJECT DESIGN LIABILITY
AND HAVE NO CONTROL OVER
THE EXACT CONSTRUCTION
CONDITION, LOCATION OR
SITUATION IN  WHICH OUR
PRODUCTS ARE INSTALLED. FOR
SPECIFIC ADVICE CONCERNING
THE EXTENT OF OUR LIABILITY
ON YOUR PROJECT PLEASE
CONTACT FOSROC TECHNICAL
DEPARTMENT.

NOTE:

ALL FOSROC MATERIALS MUST
BE USED IN ACCORDANCE WITH
THE RELEVANT PRINTED
INSTRUCTIONS ASSOCIATED
DETAILS AND DATA SHEETS

Scale: NTS
Drawn By: MW
Date: 22-02-2017
Amendment: MW
Date: 24-03-2017

TSDO/27822-4c

LITTLE GREENE PAINT COMPANY

SECTION DETAIL FOR GAS MEMBRANE TO
COLUMN/GROUND BEAM DETAIL - OPTION 2

:H

FOSROC LIMITED,
Coleshill Road,
Tamworth,

Staffs

B78 3XN
Tel:01827 262222
www.fosroc.com
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This drawing is the copyright © of Fosroc Limited
It must not be reproduced in any part without
prior wri tten permission

AS SUPPLIERS OF BUILDING AND
CIVIL ENGINEERING PRODUCTS
FOSROC LTD DO NOT OFFER A
DESIGN SERVICE. INFORMATION
IN  THIS DRAWING IS A
SUGGESTION ONLY AND MUST
NOT BE USED FOR
CONSTRUCTION EXCEPT AS A
SIGNED OFF DRAWING BY THE
SPECIFIER OR CONTRACTOR.

FOSROC LIMITED ARE UNABLE
TO ACCEPT ANY PARTIAL OR
FULL PROJECT DESIGN LIABILITY
AND HAVE NO CONTROL OVER
THE EXACT CONSTRUCTION
CONDITION, LOCATION OR
SITUATION IN  WHICH OUR
PRODUCTS ARE INSTALLED. FOR
SPECIFIC ADVICE CONCERNING
THE EXTENT OF OUR LIABILITY
ON YOUR PROJECT PLEASE
CONTACT FOSROC TECHNICAL
DEPARTMENT.

NOTE:

ALL FOSROC MATERIALS MUST
BE USED IN ACCORDANCE WITH
THE RELEVANT PRINTED
INSTRUCTIONS ASSOCIATED
DETAILS AND DATA SHEETS

Scale: NTS
Drawn By: MW
Date: 22-02-2017
Amendment: MW
Date: 24-03-2017

TSDO/27822-5b

LITTLE GREENE PAINT COMPANY

GAS PROOFING TO TYPICAL SECTION THROUGH 3

SLAB EDGE DETAIL - OPTION 2

FOSROC LIMITED,
Coleshill Road,
Tamworth,

Staffs

B78 3XN
Tel:01827 262222
www.fosroc.com
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CONSTRUCTION ISSUE

STEEL BEAM — PROOFEX 3000MR
ON PROOFEX PRIMER

NITOSEAL MS300

HYDROCELL XL

140gsm GEOTEXTILE

PROOFEX TOTAL

MINIMUM 20mm
SAND BLINDING

NOTE: PRODUCTS INDICATED ON THIS DRAWING
ARE RECOMMENDED BY FOSROC LIMITED.

FOR INFORMATION REGARDING ALTERNATIVE
PROTECH PRODUCTS PLEASE REFER TO LETTER
REF: SEM/877
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NOTE:
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Scale: NTS
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Amendment: MW
Date: 24-03-2017

TSDO/27822-6b

LITTLE GREENE PAINT COMPANY
GASPROOFING TO SECTION THROUGH STEEL COLUMN
OPTION 2

FOSROC LIMITED,
Coleshill Road,

\ . Tamworth,
J Staffs
B78 3XN
Tel:01827 262222
www.fosroc.com




CONSTRUCTION ISSUE

HEAVY DUTY
NYLON CABLE TIE

.
N NITOSEAL MS60 GUNNED
BETWEEN PRE-FORMED TOP

HAT AND PIPE PRIOR TO
TIGHTENING OF CABLE TIE

FOSROC PRE-FORMED
TOP HAT

BOND TOP HAT TO
PROOFEX MEMBRANE
WITH TOTAL TAPE

NOTE: PRODUCTS INDICATED ON THIS DRAWING
ARE RECOMMENDED BY FOSROC LIMITED.

FOR INFORMATION REGARDING ALTERNATIVE
PROTECH PRODUCTS PLEASE REFER TO LETTER

L PROOFEX TOTAL

GEOTEXTILE
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LITTLE GREENE PAINT COMPANY
GAS PROOFING TO TYPICAL SERVICE ENTRY THROUGH FLOOR

FOSROC LIMITED,
Coleshill Road,
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CONSTRUCTION ISSUE

PROOFEX 3000MR, ON
PROOFEX PRIMER, LAPPED
ON TO PROOFEX GAS
MEMBRANE BY 150mm MIN

PROOFEX TOTAL GAS
MEMBRANE ON GEOTEXTILE,
SAND BLINDING OR
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GEOTEXTILE PROTECTION OMITTED
FOR CLARITY
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THE KNOWLEDGE TO PRODUCE SOLUTIONS k‘
Ref: SEM/877 roctor

26" October 2016 snu UP LTD

Fosroc

Drayton Manor Business Park
Coleshill Road

Tamworth

Staffs

B78 3XN

For the Attention of Mr Gordon Sprouse

Ref: Protech GM Super 871 / Fosroc Proofex Total

Dear Sir,

Further to your recent enquiry, | write to confirm that the product you supply as Proofex Total is our
Protech GM Super 871. Protech GM Super is covered by a BBA certificate — number 11/4868.

I trust this meets with your satisfaction, however if you have any further queries please do not
hesitate to contact me.

Yours sincerely,

Sue Menmuir
Technical Advisor

The Haugh, Blairgowrie
t: +44 (0)1250 872 261 g - . 5
444 (0)1250 872 727 N\ contact@proctorgroup.com WWWw.proctorgroup.com Perthshire, PH10 7ER

A. Proctor Group Ltd,, Registered in Scotland No. 105054
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A Proctor Group Ltd BBA TESTING
CERTIFICATION

The Haugh TECHNICAL APPROVALS FOR GONSTRUCTION
Blairgowrie
?elr'th(;T;ESF(;HE:S;;; Fax: 01250 872 727 Agrément Cortificcte
::n.aii: Iechniccl@proclorgroi?)'.com 11 / 4868
website: www.proctorgroup.com Product Sheet 1
PROTECH GAS RESISTANT DAMP-PROOF MEMBRANES
PROTECH GM SUPER

PRODUCT SCOPE AND SUMMARY OF CERTIFICA'

This Certificate relates to Protech GM Super, for use
as a LDPE gas barrier and damp-proof membrane in
solid concrete ground floors not subject to hydrostatic
pressure, fo protect buildings against, moisture, radon,
methane and carbon dioxide from the ground.

AGREMENT CERTIFICATION INCLUDES:

e factors relating to compliance with Building
Regulations where applicable

e facors relating to additional nonregulatory
information where applicable

e independently verified technical specification

® assessment crileria and technical investigations

* design considerations

* installation guidance

e regular surveillance of production

e formal threeyearly review.

KEY FACTORS ASSESSED

Resistance to water and water vapour — the membrane provides an effective barrier to the passage of liquid water
and water vapour from the ground {see section 5).

Resistance to underground gases — the membrane is capable of restricting the ingress of radon, methane and
carbon dioxide gases into the building (see section 6).

Resistance to puncture — on smooth or blinded surfaces the membrane will accept without damage the limited foot
traffic and loads associated with the installation of the system (see section 7).

Durability — under normal service conditions the membrane will remain effective against the ingress of water and
water vapour, and will restrict the ingress of radon, methane and carbon dioxide during the lifetime of the concrefe
slab in which it is installed {see section 12).

The BBA has awarded this Agrément Certificate to the company named above for the product described
herein. This product has been assessed by the BBA as being fit for its infended use provided it is installed, used

and maintained as set out in this Certificate.
On behalf of the British Board of Agrément & W
Date of First issue: 14 November 2011 Simon Wroe Greg Cooper

Head of Approvals — Materials Chief Executive

The BBA is a UKAS accrediited cerfification body — Number 113. The schedule of the current scope of accreditation for product cetification is
available in pdf format via the UKAS flink on the BBA websile af www. bbacerts.co.uk

Readers are advised fo check the validity and lotest issve number of this Agrément Cerlificate by eilher referring to the BBA website or conlacting the BBA direct.

British Board of Agrément
Bucknalls Lane

. Watford e-mail: n bba star.co.uk
website: www.bbacerts.co.uk
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Regulations

In the opinion of the BBA, Protech GM Super, if used in accordance with the provisions of this Certificate, will meet or
contribute to meeting the relevant requirements of the following Building Regulations:

.’3 The Building Regulations 2010 (England and Wales)

)

Requirement: C1{2) Site preparation and resistance to contaminants

Comment: The product can confribute to a struclure satisfying the requirements of this Requirement. See sections 6. 1
and 6.2 of this Cerlificate.

Requirement:  C2(a) Resistance to moisture

Comment: The product will enable a floor to meet this Requirement. See sections 5.1 and 5.2 of this Cerlificate.

Requirement: Regulation 7 Materials and workmanship

Comment: The product is an acceptable malerial. See section 12.1, and the Installation part of this Cerfificate.

.fg The Building (Scotland) Regulations 2004 (as amended)

Regulation:  B(1) Fitness and durability of materials and workmanship

Commenl: The product can conlribute fo a construction satisfying this Regulation. See section 12.1, and the
Installation part of this Certificate.

Regulation: ¢ Building standards — construction

Standord: 3.1 Site preparation — harmiul and dangerous subslances

Stondard: 3.2 Site preparation — protection from radon gas

Comment: The product will enable a floor to satisfy the requirements of these Standards, with reference to clauses
3.1.2102, 37,68, 3.1, 702 3,1.8002 32,11 and 3.2.2/12, See sections 5.1 and 5.2 of this
Certificate.

Standard: 3.4 Maisture from the ground

Comment: When properly installed in @ correci!?/ designed structure, the product forms an effective barrier to the
movement of water within the ground-loor slab, enabling compliance with this Standard, with reference to
clauses 3.4.20112), 3.4 A2 gnd 3.4.6012, See sections 5.1 and 5.2 of this Certificate.

Standard: 7.1la) Statement of sustainability

Comment: The preduct can confribute to mesting the relevant requirements of Regulation 9, Standards 1 o 6 and

therefore will contribute fo a construction meeting a bronze level of susiainability as defined in this Standard.
Regulation; 12 Building standards — conversions
Comment: Comments made in relation to this product under Regulation 9, Standards 1 to 6 also apply 1o this
Regulation, wilh reference to clause 0.12.10121 and Schedule 61112,
(1} Technical Handbook (Demestic).
(2] Technical Handbook [NonDomestic).

f’%} The Building Regulations (Northern Ireland) 2000 (as amended)

3

Regulation: B2 Fitness of materials and workmanship

Comment: The product is acceplable. See section 12.1 and the Installation part of this Cerfificate.

Regulation:  C2[a) Preparalion of site and resistance to dangerous and harmful substances

Comment: The product can contribute to a structure satisfying the requirements of this Regulation. See sections 6.1
and 6.2 of this Cerfificate.

Regulation:  C4a) Resistance fo ground moisture and weather

Comment: The product will enable a floor to safisfy this Regulation. See sections 5.1 and 5.2 of this Cerificate.

Construction (Design and Management) Regulations 2007

Construction (Design and Management) Regulations (Northern Ireland) 2007

Information in this Certificate may assist the client, CDM co-ordinator, designer and contractors to address their
obligations under these Regulations.

See sscion: 2 Delivery and site handlling (2.1 and 2.2) of this Cerfificate.

Additional Information

NHBC Standards 2011

NHBC accepts the use of Protech GM Super, when installed and used in accordance with this Certificate, in relation
to NHBC Standlards, Chapters 4.1 Land quality — managing ground conditions and 5.1 Substructure and ground
bearing floors.
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Technical Specification

1 Description

1.1 Protech GM Super is a 0.4 mm thick, LDPE membrane with an integral aluminium foil and polyester scrim
reinforcement reinforcing grid. The top surface of the membriane is green and reverse silver.

1.2 The membrane has nominal characteristics of;

Thickness (mm) 0.4

Width (m) 2

Weight (kg-m-2) 0.37

Roll length (m) 50

Methane gas permeability (ms™) 7.799 x 1012021

[1] Plain membrane without joints.
[2] For taped jeints 2.361 x 107,

(3] For welded joints 6.323 x 105,

1.3 Ancillary products outside the scope of the Cerificale available are:

¢ Prolech GM Super Starter Band — perimeter edging strip

* Protech GM doublessided Tape — a crosslinked butyl sealing and bonding strip

* Protech GM Tophats — preformed top hat section for sealing around pipe penelrations in the gas membrane

o Protech SAGM (Self Adhesive Gas Membrane) — aluminium/polyethylene laminate with a modified bitumen
adhesive backing. Used to maintain gas membrane continuity on vertical surfaces and around complex penefrations
and foundations

¢ Protech GM Flashing Strip — foil tape used for sealing around column penelrations and for repairs/patching of
membranes damaged during installation

e Protech GM Super Corner Unils — preformed infernal and external sections for detailing of the membrane at
perimeter corners, in accordance with BS 8215 : 1991

¢ Protech GM Primer — primer for preparing substrates prior to the application of Protech SAGM

¢ Protech GM 3 mm Profection Board — a board for protecting the membrane from mechanical damage and
puncture from backfilling

* Protech GM Protection Fleece — a fleece for protecting the membrane from mechanical damage and punciure from
backfilling

* Provoid 25 — a passive ventilation system for use where ventilation is required in accordance with design including
bespoke pipe and vent layouts.

1.4 Qudlity control checks are carried out on the incoming materials, during production and on the finished product.

2 Delivery and site handling |
2.1 Rolls are wrapped in clear polythene film, marked with a label indicating the product grade and with a warning
that the load exceeds 15 kg. The rolls must be stored on their sides.

2.2 Rolls must be stacked laid on their side on a flat surface, kept under cover and protected from sunlight and
mechanical damage.

Assessment and Technical Investigations

The following is a summary of the assessment and technical investigations carried out on Profech GM Super.

3 Use

3.1 Protech GM Super is satisfactory for use as a damp-proof membrane under concrete, screed and floor slabs in
accordance with CP 102 : 1973, Section 2, and fo restrict the ingress of radon, methane and carbon dioxide gases
info buildings from landfill and naturally occurring sources.

3.2 Buildings in areas of risk from landfill gas should be constructed in accordance with the recommendations of
BRE Report 211 (BR 211 : 2007) Radon : guidance on profective measures for new dwellings; BRE Report 212

(BR 212 : 1991) Construction of new buildings on gascontaminated land, BRE Report 414 [BR 414 : 2001)
Protective measures for housing on gas-contaminated land, CIRIA C665 : 2007 Assessing risks posed by hazardous
ground gases to buildings, BS 8485 : 2007 and the Ground Gas Handbook, 2009.
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4 Practicability of installation

The membrane is designed to be installed by a competent general builder, or a contractor, experienced with this type
of product.

5 Resistance to water and water vapour

"; 5.1 The membranes including joints provide an effeciive barrier to the passage of liquid moisture from the
734 ground.

5.2 When insfalled in accordance with the following documents, the membrane will comply with the minimum sheet
thickness detailed in the national Building Regulations.

England and Wales — Approved document C, Requirement C2(a], Section 4.6 |
Scotland — Mandatory Standard 3.4, clauses 3.4.2, 3.4.4 and 3.4.6
Northern Ireland — Regulation C4(a).

5.3 The membrane is impervious to water and provides a waterproof layer capable of accepting minor structural
movements without damage.

6 Resistance to underground gases

% 6.1 Examingtion of the resulls of test data indicate that the product is capable of restricting the ingress of radon,
methane and carbon dioxide gases into buildings through the groundfloor slab from naturally eccurring sources

and/or landfill.

6.2 BRE Reports 211 and 212 recommend 300 pm thick polyethylene sheet as the minimum required thickness for
a gastesistant membrane. It is generally accepted that other materials with comparable or higher gas resistance are
suitable, provided they can withstand the construction processes. In the opinion of the BBA, the product meets the criteria. '

6.3 When installed in accordance with BRE Report 414 the membrane will be compliant with the recommendations
made in CIRIA C665 : 2007, BS 8485 ; 2007, BRE Report 211 and NHBC Standards. Guidance is given in the
Ground Gas Handbook, 2009 and the Certificate holder's technical literature.

7 Resistance to puncture

7.1 The membrane can be punctured by sharp objects and care should be taken when handling building materials
over the exposed surface.

7.2 On smooth or blinded surfaces the membrane will accept without damage the limited foot traffic and loads
associated with the installation of the system.

/.3 Depending on the type of construction, Protech GM 3 mm Profection Board or Protech GM Proteclion Fleece may
be used to minimise the risk of puncture to the membrane.

8 Compatibility with other materials

The membrane contains an aluminium foil inferplay which may be subject to corrosion by alkaline conditions if damage
to the membrane and exposure occurs. However, under normal circumstances the polyethylene faces of the membrane
are compatible with other materials and products typically used in the same area.

9 Underfloor heating

When used in accordance with underfloor heafing under normal operating conditions there will be no adverse effect
on the membrane; however in other circumstances the Certificate holder's advice should be sought.

10 Effects of temperature
When the membrane is loose-laid and the joinis are taped the installation temperature should not be below 5°C.

11 Maintenance

As the product is confined under concrefe and has suitable durability (see section 12) maintenance is not required.
However, it must be ensured that any damage occurring before enclosure is repaired (see section 15).

12 Durability

g 12.1 Results of artificial ageing tests indicate that a satisfactory refention of physical properties is achieved. The
membrane will, in normal circumstances, remain effective against the ingress of water and water vapour and will
restrict the ingress of radon, methane and carbon dioxide during the lifefime of the building.

12.2 long periods of exposure to uliraviolet light will reduce the effectiveness of the membrane.
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13 General

13.1 Protech GM Super must be installed and fixed in accordance with the Cerificate holder's instructions, the
relevant Clauses of CP 102 : 1973, Section 2, and BS 80004 : 1989 and section 14 of this Cerlificate.

13.2 The membrane can be installed in all normal site conditions, provided that the air temperature is not below 5°C
to prevent the risk of surface condensation.

14 Procedure
General

14.1 The product should be applied to surfaces that have a smooth finish, ie they should be free from voids,
projection and morfar deposits. Surfaces should be dry and free from dust and frost.

14.2 Concrete surfaces should be dense. Vertical surfaces of brickwork and blockwork should be dry and rendered
fo provide an even surface. Brickwork or unrendered blockwork must be flush pointed fo give a smooth surface without
sudden changes in level.

14.3 The membrane is rolled out with green side uppermost, ensuring that it is properly aligned. All end and side laps
should be a minimum of 150 mm and prepared in accordance with the manufacturer's instructions (see Figure 1).

14.4 Joints are bonded with Protech GM double-sided tape applied 50 mm from the edge of Profech GM Super
membrane. When using Protech GM doublesided tape the joints should be pressed down with a siiff brush 1o ensure
that it is well adhered (see Figure 1). Allematively joints can Le hot-air welded.

Figure 1 Application of Prolech GM Super

14.5 The surface of the damp-proof membrane fo be lapped must be dry and dust free.

14.6 All service penelrations and direction changes should be properly detailed. Protech GM Tophats are available
for sealing around pipe entries. Service ducts must be vented to prevent the possibility of gas accumulating in confined
spaces.

14.7 When the membrane is to be laid below the concrefe slab it should be loose-laid to accommodate any small
movement.

14.8 The membrane must extend over the footprint of the building with a stepped damp-proof course separated with a
morfar joint.

14.9 The membrane is either covered by a screed or other protective layer as soon as possible after installation. If
blockwork is the protection used, care must be taken to avoid damage to the membrane during construction.

14.10 The membrane installation should be subject fo third party independent validation in accordance with the
Ground Gas Handbook, 2009,
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15 Repair

Before permanent protection is placed, the membrane area must be inspected for defects. Damage fo the product must
be repaired using Protech GM Flashing Strip, or if a larger repair is required by using a patch of the membrane and
the laps sealed with Protech GM doub|esi£ed tape. All patches must extend a minimum of 150 mm from the damaged
area. If required by the local authority repair worE should be confirmed by an independent validation report, as all gas
membirane installation should be subject to third party validation in accordance with Ground Gas HondEook : 2009,
Chapter 9.

16 Tests

An assessment was made of test data in relafion to:

* dimensions

® mass per unit area

® tensile slrength and elongation at break

* nail fear resistance

* water vapour permeability

® water vapour resistance

* watertighiness

® resistance fo stafic loading

® resislance fo impact

* heat ogeing 70°C for 84 days followed by tensile strength and elongation, nail tear resistance and waterlightness
* short ferm UV ageing, followed by tensile strength and elongation.

Tests on joints
® fensile strength
® heat aged 70°C for 84 days followed by fensile strength.

17 Investigations

17.1 An evaluation was made of the results of the test data on the permeability of radon, methane and carbon
dioxide in relafion to the product.

17.2 The manufacturing process was evaluated, including methods adopted for quality control, and details were
obtained of the quality and compesition of the materials used.

17.3 A site visit was conducted to assess practicability of installation.

Page 6 of 8



Bibliography

BS 8000-4 : 1989 Workmanship on building sites — Code of praciice for waterproofing
BS 8215 : 1991 Code of praciice for design and installation of damprproof courses in masonry construction
BS 8485 : 2007 Code of practice for the characterization and remediation from ground gas in affected areas

CP 102 : 1973 Code of praclice for protection of buildings against water from the ground
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Conditions of Certification

18 Conditions
18.1 This Cerlificate:
* relates only o the product/system that is named and described on the front page

* is issued only fo the company, firm, organisation or person named on the front page — no other company, firm,
organisation or person may hold or claim that this Certificate has been issued to them

* is valid only within the UK

* has fo be read, considered and used as a whole document — it may be misleading and will be incomplete lo be
selective

* is copyright of the BBA
® s subject to English Law.

18.2 Publications, documents, specifications, legislation, regulations, standards and the like referenced in this Certificate
are those that were current and/or deemed relevant by the BBA af the date of issue or reissue of this Certificate.

18.3 This Cerificate will remain valid for an unlimited period provided that the product/system and its manufaciure
and/or fabrication, including all related and relevant parts cnndp processes thereof:

* are maintained ot or above the levels which have been assessed and found o be satisfactory by the BBA

® continue fo be checked as and when deemed appropriate by the BBA under arrangements that it will determine
* are reviewed by the BBA as and when it considers appropriate.

18.4 The BBA has used due skill, care and diligence in preparing this Cerlificale, but no warranly is provided.

18.5 In issuing this Certificate, the BBA is not responsible and is excluded from any liability 1o any company, firm,

organisation or person, for any matlers arising direclly or indirectly from:

* the presence or absence of any patent, intellectual properly or similar rights subsisting in the product/system or any
other product/syslem

* the right of the Certificate holder to manufaciure, supply, install, maintain or markef the product/system
* individual installations of the product/system, including their nature, design, methods, performance, workmanship
and maintenance

® any works and constructions in which the product/system is installed, including their nature, design, methods,
performance, workmanship and maintenance

* any loss or damage, including personal injury, howsoever caused by the product/system, including its manufacture,
supply, installation, use, mainfenance and removal.

18.6 Any information relating to the manufacture, supply, installation, use, maintenance and removal of this product/
system which is contained or referred to in this Certificate is the minimum required to be mef when the product/system
is manufactured, supplied, insialled, used, maintained and removed. It does not purport in any way to restate the
requirements of the Health and Safety ot Work efc. Act 1974, or of any other statutory, common law or ofher duty
which may exist af the date of issue or reissue of this Certificate; nor is conformity with such information to be faken as
safisfying the requirements of the 1974 Act or of any statutory, common law or other duty of care.

British Board of Agrément lel: 01923 665300
Bucknalls Llane fax: 01923 665301

Garston, Watford email: mail@bba.star.co.uk
Herts WD25 9BA website: www.bbacerts.co.uk
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Based across the UK with

offices in Manchester,

London, Liverpool and Glasgow.

Manchester (Head Office)

Unit 29,

Eton Business Park
Eton Hill Rd, Radcliffe
M26 2ZS

t: 0161 763 7200
e:info@thelkgroup.com

LKL

GROUP

Brooklands Business Park
Wellington Way

t: 01932 871872
e:info@thelkgroup.com

Glasgow

Wright Business Centre
1 Lonmay Road
Glasgow

G33 4EL

t: 0141 773 6269
e: info@thelkgroup.com

Liverpool

The Corn Exchange
Fenwick Street
Liverpool

L2 7QL

t: 0151 235 8716
e: info@thelkgroup.com

»  Geotechnical
»  Contaminated Land

> Flood Risk and Drainage

> Asbestos

> Invasive Species

»  Land Remediation

> Project Management
> Land Drilling





