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1. This report and its findings should be considered in relation to the terms of reference and objectives agreed 
between E3P and the Client as indicated in Section 1.2. 

2. For the work, reliance has been placed on publicly available data obtained from the sources identified. The 
information is not necessarily exhaustive and further information relevant to the site may be available from 
other sources. When using the information it has been assumed it is correct. No attempt has been made to 
verify the information.

3. This report has been produced in accordance with current UK policy and legislative requirements for land and
groundwater contamination which are enforced by the local authority and the Environment Agency. Liabilities 
associated with land contamination are complex and requires advice from legal professionals. 

4. During the site walkover reasonable effort has been made to obtain an overview of the site conditions. 
However, during the site walkover no attempt has been made to enter areas of the site that are unsafe or 
present a risk to health and safety, are locked, barricaded, overgrown, or the location of the area has not be 
made known or accessible. 

5. Access considerations, the presence of services and the activities being carried out on the site limited the 
locations where sampling locations could be installed and the techniques that could be used. 

6. Site sensitivity assessments have been made based on available information at the time of writing and are 
ultimately for the decision of the regulatory authorities. 

7. Where mention has been made to the identification of Japanese Knotweed and other invasive plant species 
and asbestos or asbestos-containing materials this is for indicative purposes only and do not constitute or 
replace full and proper surveys. 

8. The executive summary, conclusions and recommendations sections of the report provide an overview and 
guidance only and should not be specifically relied upon without considering the context of the report in full. 

9. E3P cannot be held responsible for any use of the report or its contents for any purpose other than that for 
which it was prepared. The copyright in this report and other plans and documents prepared by E3P is owned 
by them and no such plans or documents may be reproduced, published or adapted without written consent. 
Complete copies of this may, however, be made and distributed by the client as is expected in dealing with 
matters related to its commission. Should the client pass copies of the report to other parties for information, 
the whole report should be copied, but no professional liability or warranties shall be extended to other parties 
by E3P in this connection without their explicit written agreement there to by E3P. 

10. New information, revised practices or changes in legislation may necessitate the re-interpretation of the report, 
in whole or in part.



Bowes Street, Manchester  
Validation Report
August 2019

APPENDIX II
GLOSSARY



Bowes Street, Manchester  
Validation Report
August 2019

TERMS

AST Above Ground Storage Tank SGV Soil Guideline Value

BGS British Geological Survey SPH Separate Phase Hydrocarbon

BSI British Standards Institute TPH CWG Total Petroleum Hydrocarbon (Criteria 
Working Group)

BTEX Benzene, Toluene, Ethylbenzene, Xylenes SPT Standard Penetration Test

CIEH Chartered Institute of Environmental Health SVOC Semi Volatile Organic Compound

CIRIA Construction Industry Research Association UST Underground Storage Tank

CLEA Contaminated Land Exposure Assessment VCCs Vibro Concrete Columns

CSM Conceptual Site Model VOC Volatile Organic Compound

DNAPL Dense Non-Aqueous Phase Liquid (chlorinated 
solvents, PCB) WTE Water Table Elevation

DWS Drinking Water Standard m Metres

EA Environment Agency km Kilometres

EQS Environmental Quality Standard % Percent

GAC General Assessment Criteria %v/v Percent volume in air

GL Ground Level mb Milli Bars (atmospheric pressure)

GSV Gas Screening Value l/hr Litres per hour

HCV Health Criteria Value µg/l Micrograms per Litre (parts per billion)

ICSM Initial Conceptual Site Model ppb Parts Per Billion

LNAPL Light Non-Aqueous Phase Liquid (petrol, diesel, 
kerosene) mg/kg Milligrams per kilogram (parts per million)

ND Not Detected ppm Parts Per Million

LMRL Lower Method Reporting Limit mg/m3 Milligram per metre cubed

NR Not Recorded m bgl Metres Below Ground Level

PAH Polycyclic Aromatic Hydrocarbon m bcl Metre Below Cover Level

PCB Poly-Chlorinated Biphenyl mAOD Metres Above Ordnance Datum (sea level)

PID Photo Ionisation Detector kN/m2 Kilo Newtons per metre squared

QA Quality Assurance µm Micro metre

SGV Soil Guideline Value
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DRAWINGS



Notes:

Phase Issue

P1

Da
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PLATE 1 – EXCAVATION OF SOURCE AREA 1

PLATE 2 – BATTERING OF SOURCE AREA 1 EXCAVATION AGAINST ADJACENT 
HIGHWAY
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PLATE 3 – STOCKPILING OF EXCAVATED MATERIAL FROM SOURCE AREA 1

PLATE 4 – PID MONITORING OF CONTAMINATED MATERIAL
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PLATE 5 – BASE OF SOURCE AREA 1 AFTER EXCAVATION

PLATE 6 – MATERIAL SAMPLED FOR BASE VALIDATION
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PLATE 7 – WIDE VIEW OF COMPLETED SOURCE AREA 1 EXCAVATION

PLATE 8 – TOP 1.0m OF RETAINED MATERIAL FROM SOURCE AREA 1
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PLATE 9 – CONTAMINATED MATERIAL BEING TURNED 

PLATE 10 – WEST SIDE OF SOURCE AREA 1 EXCAVATION
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PLATE 11 – INFILLED SOURCE AREA 1

PLATE 12 –INSTALLED VAPOUR RISK ASSESSMENT BOREHOLES
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PLATE 13 – FURTHER BOREHOLES

PLATE 14 – SOURCE AREA 2 FURTHER INVESTIGATION TRIAL PIT



Bowes Street, Manchester  
Validation Report
August 2019

PLATE 15 – SOURCE AREA 2 FURTHER INVESTIGATION ARISINGS

PLATE 16 – SOURCE AREA 2 FURTHER INVESTIGATION TRIAL PIT
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PLATE 17 – SOURCE AREA 2 FURTHER INVESTIGATION ARISINGS

PLATE 18 – SOURCE AREA 2 FURTHER INVESTIGATION ARISINGS
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PLATE 19 – EAST OF SITE

PLATE 20 – VIEW OF SITE FACING EAST
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PLATE 21 – VIEW OF WEST OF SITE

PLATE 22 – WEST OF SITE
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PLATE 23 – UNDERGROUND OBSTRUCTIONS FROM SOURCE AREA 1

PLATE 24 – PRELIMINARY TRIAL PITS IN VINICITY OF SUBSTATION
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PLATE 25 – PRELIMINARY TRIAL PITS IN VINICITY OF SUBSTATION

PLATE 26 – ARISINGS OF PRELIMINARY TRIAL PITS
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PLATE 27 – ARISINGS OF PRELIMINARY TRIAL PITS

PLATE 28 – POST DEMOLITION EXCAVATION BENEATH SUBSTATION
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PLATE 29 – IMPACTED MATERIAL BENEATH SUBSTATION

PLATE 30 – REMNANT CONTAMINATION AT VB004
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PLATE 31 – CLEAN BASE AND BATTERED SIDES OF EXCAVATION DURING 
VALIDATION

PLATE 32 – IN SITU UNDERGROUND TANK BENEATH FORMER SUBSTATION
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CHEMICAL VALIDATION TESTING
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Remediation Validation Target Values

Determinand Units

Within
600mm
Cover

System
(Garden)

Hard
Standing

and >600mm 
of cover
system

Public
Open 
Space
300mm 
Cover

Public Open 
Space

>300mm
Pathway

Arsenic mg/kg 37(i) 40(ii) 79(iii) 640(iv) 1
Cadmium mg/kg 11(i) 85(ii) 120(iii) 532(iv) 1
Chromium (Hexavalent) mg/kg 6(i) 6(ii) 7.7(iii) 220(iv) 1
Lead mg/kg 210(vi) 330(vii) 760(viii) 760(viii) 1
Elemental Mercury mg/kg 1.2(i) 1.2(ii) 16(iii) 30(iv) 2
Nickel mg/kg 180(i) 180(ii) 230(iii) 3400(iv) 1
Selenium mg/kg 250(i) 430(ii) 1100(iii) 1800(iv) 1
Copper mg/kg 2400(i) 7100(ii) 12000(iii) 44000(iv) 1
Zinc mg/kg 3700(i) 40000(ii) 81000(iii) 170000(iv) 1
Phenol mg/kg 280(i)(xi) 280(xiv)(xi) 760(iii)(xi) 760(iv)(xi) 2
Naphthalene mg/kg 2.3(i)(xi) 2.3(xiv)(xi) 1200(iv)(xi) 1200(iv)(xi) 2
Acenaphthylene mg/kg 170(i)(xi) 500(v) 15000(iii)(xi) 29000(iv)(xi) 3
Acenaphthene mg/kg 210(i)(xi) 500(v) 15000(iii)(xi) 29000(iv)(xi) 1
Fluorene mg/kg 170(i)(xi) 500(v) 9900(iii)(xi) 20000(iv)(xi) 1
Phenanthrene mg/kg 95(i)(xi) 500(v) 3100(iii)(xi) 6200(iv)(xi) 3
Anthracene mg/kg 500(i)(xi) 500(v) 74000(iii)(xi) 150000(iv)(xi) 3
Fluoranthene mg/kg 280(i)(xi) 500(v) 3100(iii)(xi) 6300(iv)(xi) 3
Pyrene mg/kg 500(i)(xi) 500(v) 7400(iii)(xi) 15000(iv)(xi) 3
Benzo(a)Anthracene( mg/kg 7.2(i)(xi) 11(ii)(xi) 29(iii)(xi) 49(iv)(xi) 3
Chrysene mg/kg 15(i)(xi) 30(ii)(xi) 57(iii)(xi) 93(iv)(xi) 3
Benzo(b)Fluoranthene (iii) mg/kg 2.6(i)(xi) 3.9(ii)(xi) 7.1(iii)(xi) 13(iv)(xi) 3
Benzo(k)Fluoranthene (iii mg/kg 77(i)(xi) 110(ii)(xi) 190(iii)(xi) 370(iv)(xi) 3
Benzo(a)Pyrene (vii) mg/kg 2.2(i)(xi) 3.2(ii)(xi) 5.7(iii)(xi) 11(iv)(xi) 3
Indeno(123-cd)Pyrene mg/kg 27(i)(xi) 45(ii)(xi) 82(iii)(xi) 150(iv)(xi) 3
Dibenzo(a,h)Anthracene mg/kg 0.24(i)(xi) 0.31(ii)(xi) 0.57(iii)(xi) 1.1(iv)(xi) 3
Benzo(ghi)Perylene mg/kg 320(i)(xi) 360(ii)(xi) 640(iii)(xi) 1400(iv)(xi) 3
TPH C5-C6 (aliphatic) mg/kg 42(i)(xi) 42(ii)(xi) 42(ii)(xi) 10000(xiv)(xi) 2
TPH  C6-C8 (aliphatic) mg/kg 100(i)(xi) 100(ii)(xi) 100(ii)(xi) 10000(xiv)(xi) 2
TPH C8-C10 (aliphatic) mg/kg 27(i)(xi) 27(ii)(xi) 27(ii)(xi) 10000(xiv)(xi) 2
TPH  C10-C12 (aliphatic) mg/kg 130(i)(xi) 130(ii)(xi) 130(ii)(xi) 10000(xiv)(xi) 2
TPH C12-C16 (aliphatic) mg/kg 1000(xiv)(xi) 1000(xiv)(xi) 1000(xiv)(xi) 10000(xiv)(xi) 1
TPH C16-C21 (aliphatic) mg/kg 1000(xiv)(xi) 1000(xiv)(xi) 1000(xiv)(xi) 10000(xiv)(xi) 1
TPH C21-C35 (aliphatic) mg/kg 1
TPH C5-C7 (aromatic) mg/kg 70(i)(xi) 370(ii)(xi) 370(ii)(xi) 10000(xiv)(xi) 2
TPH  C7-C8 (aromatic) mg/kg 130(i)(xi) 860(ii)(xi) 860(ii)(xi) 10000(xiv)(xi) 2
TPH C8-C10 (aromatic) mg/kg 34(i)(xi) 47(ii)(xi) 47(ii)(xi) 10000(xiv)(xi) 2
TPH  C10-C12 (aromatic) mg/kg 74(i)(xi) 250(ii)(xi) 250(ii)(xi) 10000(xiv)(xi) 2
TPH C12-C16 (aromatic) mg/kg 140(i)(xi) 1800(ii)(xi) 1800(ii)(xi) 10000(xiv)(xi) 1
TPH C16-C21 (aromatic) mg/kg 260(i)(xi) 1900(ii)(xi) 1900(ii)(xi) 10000(xiv)(xi) 1
TPH C21-C35 (aromatic) mg/kg 1000(xiv)(xi) 1900(ii)(xi) 1900(ii)(xi) 10000(xiv)(xi) 1

Asbestos
Fibres 

Volume
Weight 

NFD 0.001% NFD 0.001 1

Notes 1

Asbestos will be screened visually on-site by a qualified environmental consultant and where potential ACM is 
identified representative samples will be subject to quantitative analysis of 5&volume by weight.  Should any ACM 
be identified within the soil matrices, further detailed % assessment would be required when the reported laboratory 
result exceeds the limit of detection for the analytical method at 0.01% by volume (weight).
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Notes 2

Excludes matrices where free product is observed;
Commercial Tier 1 GAC modelled to assume no exposure pathway; and,
No viable exposure pathway beneath hard standing and cover system.

Notes 3

Main Exposure Pathways: 1 = Soil Ingestion, 2 = Vapour Inhalation (indoor), 3 = Dermal Contact & Ingestion, 4 = 
Dust Inhalation.
Abbreviations: GAC = General Assessment Criteria, n = number of samples, MC = Maximum Concentration; NA –
Not Applicable (no exceedance of assessment criteria); Loc of MC = Location of Exceedances

(i) Value derived from LQM Suitable 4 Use Levels (S4ULs) for residential end use with plant uptake. 
(ii) Value derived from LQM Suitable 4 Use Levels (S4ULs) for residential end use without plant uptake 

– these levels used below 600mm cover system within residential gardens as soils will be present 
within a residential setting yet soils will not be disturbed and garden plants will not reach these soils. 

(iii) Value derived from LQM Suitable 4 Use Levels (S4ULs) for Public open Space (POS) residential.  
(iv) Value derived from LQM Suitable 4 Use Levels (S4ULs) for Public Open Space (POS) park – these 

levels used below 300mm POS cover system as soils will not be disturbed by any future site users 
and exposure to these soils will be similar to a park end use. 

(v) Value derived from LQM Suitable 4 Use Levels (S4ULs) alongside assessment with WM3 to ensure 
that materials remaining on site do not exceed the WM3 toxicity criteria for hazardous waste. 

(vi) Value derived from Category 4 Screening Levels (C4SL) for residential land use with homegrown 
produce. 

(vii) Value derived from Category 4 Screening Levels (C4SL) for residential land use without homegrown 
produce.

(viii) Value derived from Category 4 Screening Levels (C4SL) for Public open Space (POS) residential. 
(ix) Value derived from Category 4 Screening Levels (C4SL) for Public Open Space (POS) park.
(x) Mercury – Based on elemental Mercury.
(xi) PAH and TPH levels used are for 1% SOM. 
(xii) Xylenes based on p-xylene (o-xylene 2600mg/kg, m-xylene 3500mg/kg) and is capped by its 

solubility.
(xiii) Value derived from LQM Suitable 4 Use Levels (S4ULs) for residential end use with plant uptake due 

to the volatilisation risk. 
(xiv) BTEX is not SOM related due to inhalation pathway. 
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APPENDIX VII
VAPOUR RISK ASSESSMENT LETTER



Ref – QD11-1 –September 2016
Environmental Engineering Partnership Limited trading as E3P

Registered in England No: 08725262 Registered Office: Heliport Business Park, Liverpool Road, Eccles, Salford, M30 7RU

E3P
Heliport Business Park

Liverpool Road 
Eccles

Manchester
M30 7RU

Manchester / London / Edinburgh
0161 707 9612

info@E3P.co.uk
http://www.E3P.co.uk

Ref: 11-813-L3
Date: 21st November 2018

Steve Weir
Rowlinson Construction
London House
London Road South
Poynton
Stockport
SK12 1YP

BY Email (steve.weir@rowcon.co.uk)

Dear Steve,

Vapour Risk Assessment & Further Investigation into Source Area2
Land at Bowes Street, Manchester

Following approval of the E3P Remediation Strategy (Ref:11-813-R1 Revision A dated March 
2018) the report identified further investigations and assessments would need to be 
undertaken in relation to a vapour risk assessment and further leachate analysis of shallow 
Made Ground soils in the eastern sector to confirm no risk to controlled waters was present. 

Soil Vapour Monitoring

As part of the Remediation and Enabling Works Strategy, E3P has completed a soil vapour 
survey to quantify the actual naphthalene and TPH vapour concentrations present in the 
subsurface soils and determine whether these will present a long-term human health risk to 
the future site users through indoor volatilisation and inhalation.  

E3P installed twelve Tenax tubes on the 11th September 2018, the Tenax tubes were then left 
within the monitoring wells until the 2nd October 2018.  The tubes were hung within the 
monitoring wells at depths between 0.50m and 1.00m bgl within soils where naphthalene and 
volatile TPH had previously been identified.  

On removal of the tubes they were sealed in strict accordance with the laboratory sampling 
procedures.  Once the compounds have absorbed onto the carbon sorption tubes, the sample 
is stable and is not subject to degradation. Samples were stored at E3P in a controlled 
environment prior to shipment by courier to Concept Life Sciences Laboratory for UKAS 
accredited speciated TPH and naphthalene analysis. Following the analysis of the tubes the 
laboratory contacted E3P to inform them that the tubes appeared to have become saturated 
whilst suspended within the boreholes. This may be due to the perched shallow groundwater 
within the Made Ground soils. The Laboratory advised that the results could not be relied upon 
therefore E3P have not used the results within the vapour assessment.
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As part of the remediation works further trial pitting within source area two was required to 
confirm the retained Made Ground soils did not pose a risk to controlled waters. E3P have 
used results gathered during the additional ground investigation in order to assess the
potential volatilisation to indoor air risk.

Sample Locations are illustrated on Drawing 11-813-002.  

E3P has undertaken a Tier 1 qualitative risk assessment to determine if any potential 
contaminants within the underlying soils an unacceptable level of risk to the identified 
receptors. At a Tier 1 stage the long term (chronic) human health toxicity of the soil has been 
assessed by comparing the on-site concentrations of organic and inorganic compounds with 
reference values published in LQM / CIEH S4UL (S4UL3267).  

The results of this comparison have been summarised below.

DETERMINANT UNIT GAC N MC LOC. OF EX PATHWAY ASSESSMENT

Naphthalene mg/kg 2.3 20 47

TP101
TP104
TP105
TP106
TP107
TP117
TP118
TP119

2 Further Action

TPH C5-C6 (aliphatic) mg/kg 42 20 <0.001 N/A 2 No Further Action
TPH C6-C8 (aliphatic) mg/kg 100 20 <0.001 N/A 2 No Further Action
TPH C8-C10 (aliphatic) mg/kg 27 20 <0.001 N/A 2 No Further Action
TPH C10-C12 (aliphatic) mg/kg 130 20 35 N/A 2 No Further Action
TPH  C7-C8 (aromatic) mg/kg 130 20 <0.001 N/A 2 No Further Action
TPH C8-C10 (aromatic) mg/kg 34 20 0.009 N/A 2 No Further Action
TPH C10-C12 (aromatic) mg/kg 74 20 140 TP106 2 Further Action

TPH C12-C16 (aromatic) mg/kg 140 20 650

TP101
TP102
TP104
TP105
TP106
TP112
TP118
TP119
TP120

2 Further Action

Notes
Main Exposure Pathways: 1 = Soil Ingestion, 2 = Vapour Inhalation (indoor), 3 = Dermal Contact & Ingestion, 4 = Dust 
Inhalation.
Abbreviations: GAC = General Assessment Criteria, n = number of samples, MC = Maximum Concentration; Loc of Ex = 
Location of Exceedance; NFD = No Fibres Detected
* The Tier 1 GAC for the hydrocarbon fraction is derived from the CIEH assessment for petroleum hydrocarbons Criteria 
Working Group (CWG) for both aliphatic and aromatic compounds. E3P has utilised the Tier 1 values for aliphatic compounds 
for the volatile and semi volatile fractions (C5-C12) and the Tier 1 values for aromatic compound for the non-volatile fractions 
(C12-C35).  The comparison of a total (aliphatic/aromatic) compounds to an individual fraction is considered to be a conservative 
approach and satisfactory for the protection of human health.

With regards to the elevated Naphthalene, TPH C10-12 and TPH C12-C16 concentrations, 
these present a potential volatilisation to indoor air risk.  These elevated concentrations have 
only been identified within a number of the trial pits across the site. Furthermore, elevated 
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Naphthalene and volatile TPH compounds have been identified within previous ground 
investigations across the site. Which us discussed within the remediation strategy.

Due to the intended retention of impacted Made Ground soils it is proposed that all dwellings 
incorporate the installation of hydrocarbon resistant membranes to mitigate the potential for 
any vapour volatilisation to indoor air. It is recommended that protection measures are agreed 
with the local authority prior to their adoption on-site.  Furthermore, all protection measures 
adopted should be validated by a suitably qualified engineer.

Further Investigation into Source Area 2 

As discussed within the remediation strategy this area covers much of the eastern portion of 
the site and relates to the shallow Made Ground strata where elevated hydrocarbon 
compounds and naphthalene have been identified (in significantly lower concentrations than 
within Source Area 1).  These materials have been determined to be suitable for retention in 
their current location subject to the installation of a cover system within soft landscaping and 
installation of hydrocarbon resistant membranes within proposed plots.  The below details the 
further assessment undertaken to confirm the absence of risk to the underlying Principal 
Aquifer.  The DQRA levels present within the E3P remediation strategy have been used to
confirm that these soils are suitable for retention and to confirm the absence of any leachate 
risk to the underlying aquifer. 

E3P carried out 20No trial pits across source area 2, trial pits were advanced into the upper 
1m of Made Ground soils on a grid system (circa 1 sample per 500m3) as detailed within the 
remediation strategy.   

The results of the additional leachate analysis are present below, additionally Sample 
locations are illustrated on Drawing 11-813-002. Chemical samples are 

CONTAMINANT UNITS
SOURCE

CONCENTRATION 
IN RTM MODEL

LEVEL 3 
REMEDIAL 

TARGET 
CONCENTRATION

MAXIMUM
CONCENTRATION

FURTHER
ASSESSMENT

Source Area 2

Naphthalene mg/l 0.00002 18800 0.0048 N/A
TPH Aliphatic 

C12-C16 mg/l 0.02 0.0125 <0.001 N/A

TPH Aliphatic 
C16-C35 mg/l 0.04 0.0115 <0.01 N/A

TPH Aromatic 
C10-C12 mg/l 0.02 4340 <0.01 N/A

TPH Aromatic 
C12-C16 mg/l 0.02 77.5 <0.01 N/A

TPH Aromatic 
C16-C21 mg/l 0.02 0.415 <0.01 N/A

TPH Aromatic 
C21-C35 mg/l 0.02 16.8 <0.01 N/A
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Supplementary intrusive investigation and analysis has not identified any leachate samples 
exceeding site specific screening criteria as detailed above. It is therefore considered that 
Made Ground soils across the site do not pose a risk to the underlying aquifer principle aquifer 
and are suitable to be retained on site.

Yours sincerely,
For and on behalf of E3P Ltd

Rob Horseman 
Senior Geo-Environmental Consultant

Appendix I – Drawings
Appendix II – Chemical Data
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APPENDIX I: DRAWINGS
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APPENDIX II: CHEMICAL TESTING DATA



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.
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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.
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