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APPENDIX H  
TECHNICAL BACKGROUND  

H1 Desk Study 

Aquifer designation and Source protection zones 

Principal aquifer: layers of rock or drift deposit that have high intergranular and/or fracture 
permeability (usually providing a high level of water storage). They may support water supply and/or 
river base flow on a strategic scale.  

Secondary A aquifer: permeable layers capable of supporting water supplies at a local rather than 
strategic scale, and in some cases forming an important source of base flow to rivers.  

Secondary B aquifer: predominantly lower permeability layers that may store and yield limited 
amounts of groundwater due to localised features such as fissures, thin permeable horizons and 
weathering.  

Secondary undifferentiated aquifer: it has not been possible to attribute either a category A or B to 
a rock type. In most cases this means that it was previously designated as both a minor and non-
aquifer in different locations owing to the variable characteristics.  

Unproductive’ strata: low permeability with negligible significance for water supply or river base 
flow. 

The EA generally adopts a three-fold classification of source protection zones (SPZ) surround 
abstractions for public water supply. The Site is situated in an area defined as follows:  

 Zone 1 or the ‘inner protection zone’ is located immediately adjacent to the groundwater 

source and is based on a 50-day travel time from any point below the water table to the source. 

It is designed to protect against the effects of human activity and biological/chemical 

contaminants that may have an immediate effect on the source 

 Zone 2 or the ‘outer protection zone’ is defined by a 400-day travel time from a point below 

the water table to the source. The travel time is designed to provide delay and attenuation of 

slowly degrading pollutants 

 Zone 3 or the ‘total catchment’ is the area around the source within which all groundwater 

recharge is presumed to be discharged at the source.  

Preliminary risk assessment methodology 

LCRM outlines the framework to be followed for risk assessment in the UK. The framework is 
designed to be consistent with UK legislation and policies including planning. An outline conceptual 
model should be formed at the preliminary risk assessment stage that collates all the existing 
information pertaining to a site in text, tabular or diagrammatic form. The outline conceptual model 
identifies potentially complete (termed possible) contaminant linkages (contaminant–pathway–
receptor) and is used as the basis for the design of the site investigation. The outline conceptual 
model is updated as further information becomes available, for example as a result of the site 
investigation.  

Production of a conceptual model requires an assessment of risk to be made. Risk is a combination 
of the likelihood of an event occurring and the magnitude of its consequences. Therefore, both the 
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likelihood and the consequences of an event must be taken into account when assessing risk. RSK 
has adopted guidance provided in CIRIA C552 for use in the production of conceptual models. 

The likelihood of an event can be classified on a four-point system using the following terms and 
definitions based on CIRIA C552: 

 Highly likely: the event appears very likely in the short term and almost inevitable over the 

long term or there is evidence at the receptor of harm or pollution 

 Likely: it is probable that an event will occur or circumstances are such that the event is not 

inevitable, but possible in the short term and likely over the long term 

 Low likelihood: circumstances are possible under which an event could occur, but it is not 

certain even in the long term that an event would occur and it is less likely in the short term 

 Unlikely: circumstances are such that it is improbable the event would occur even in the long 

term. 

The severity can be classified using a similar system also based on CIRIA C552. The terms and 
definitions relating to severity are: 

 Severe: short term (acute) risk to human health likely to result in ‘significant harm’ as defined 

by the Environment Protection Act 1990, Part IIA. Short-term risk of pollution of sensitive water 

resources. Catastrophic damage to buildings or property. Short-term risk to an ecosystem or 

organism forming part of that ecosystem (note definition of ecosystem in ‘Draft Circular on 

Contaminated Land’, DETR 2000) 

 Medium: chronic damage to human health (‘significant harm’ as defined in ‘Draft Circular on 

Contaminated Land’, DETR 2000), pollution of sensitive water resources, significant change 

in an ecosystem or organism forming part of that ecosystem  

 Mild: pollution of non-sensitive water resources. Significant damage to crops, buildings, 

structures and services (‘significant harm’ as defined in ‘Draft Circular on Contaminated Land’, 

DETR 2000). Damage to sensitive buildings, structures or the environment 

 Minor: harm, not necessarily significant, but that could result in financial loss or expenditure 

to resolve. Non-permanent human health effects easily prevented by use of personal 

protective clothing. Easily repairable damage to buildings, structures and services. 

Once the probability of an event occurring and its consequences have been classified, a risk 
category can be assigned according to the table below. 

 

  Consequences 

  Severe Medium Mild Minor 

P
ro

b
a

b
ili

ty
 

Highly likely Very high High Moderate Moderate/low 

Likely High Moderate Moderate/low Low 

Low likelihood Moderate Moderate/low Low Very low 

Unlikely Moderate/low Low Very low Very low 
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Definitions of these risk categories are as follows together with an assessment of the further work 
that may be required: 

 Very high: there is a high probability that severe harm could occur or there is evidence that 

severe harm is currently happening. This risk, if realised, could result in substantial liability; 

urgent investigation and remediation are likely to be required 

 High: harm is likely to occur. Realisation of the risk is likely to present a substantial liability. 

Urgent investigation is required. Remedial works may be necessary in the short term and are 

likely over the long term 

 Moderate: it is possible that harm could arise, but it is unlikely that the harm would be severe 

and it is more likely that the harm would be relatively mild. Investigation is normally required 

to clarify the risk and determine the liability. Some remedial works may be required in the 

longer term 

 Low: it is possible that harm could occur, but it is likely that if realised this harm would at worst 

normally be mild 

 Very low: there is a low possibility that harm could occur and if realised the harm is unlikely to 

be seen
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EXECUTIVE SUMMARY 

Commissioning and 
purpose of assessment 

RSK Environment Limited (RSK) was commissioned by SUEZ 
Recycling and Recovery UK Ltd to carry out a Phase 2 Geo-
environmental Site Investigation (Planning Phase) of the land at 
Hallenbeagle, , Redruth, TR16 5BN, grid reference 172714, 044783.  
The overall aim of the project was to assess land contamination sources 
to the proposed development and assess the viability of soakaway 
features. 

DESK-BASED ASSESSMENT 

Site description and 
proposed development 

The site is currently unoccupied, covers an area of 3.04 hectares and is 
being considered for commercial use. 

History of site and 
surrounding area 

The site was formerly used for metalliferous mining. Potential sources of 
contamination identified on-site comprise Made Ground including trace 
of mine waste material. Several potentially contaminative current 
activities have been identified in the surrounding area, including Made 
Ground associated with historical mining and railway land. 

Previous site 
investigation (SI) 
reports 

A variety of previous geoenvironmental, mining and ecological 
investigation reports have been provided and detailed in RSK’s Phase 1 
Desk Study.  

Geology and 
environmental setting 

The Site is underlain by various types of Made Ground over weathered 
metasandstone and metamudstone of the Porthtowan Formation. 

Environmental receptors identified comprise: 

 Groundwater within The Porthtowan Formation is classified as a 
secondary aquifer. 

INTRUSIVE INVESTIGATION & ASSESSMENT 

SI scope Trial pitting and rotary open holes to obtain information on the ground 
conditions and associated contamination risks. 

In situ infiltration testing, soil sampling, laboratory testing, groundwater 
and ground gas monitoring of installed boreholes 

Interpretation of data to develop a refined conceptual site model (CSM) 

Generic quantitative risk assessment (GQRA) of relevant contaminant 
linkages  

Preliminary assessment of the potential waste classification 

SI factual findings The majority of site is underlain by Made Ground over weathered 
Porthtowan Formation. Where remediated mining features were 
identified, the ground profile generally included two types of Made 
Ground over a layer of concrete. 

Refined conceptual 
site model and geo-
environmental 
assessment 

The results of the site investigation and GQRA indicate that relevant 
contaminant linkages are present: 

 Direct contact by future users with contaminants in the Made 
Ground 
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Recommendations 
including issues for 
further assessment 

The following recommendations are made for further assessment of the 
site to address the risks identified above and to address remaining 
uncertainties: 

Additional infiltration testing in the area of the southern 
infiltration tank and foul soakaway area following the poor 
results achieved 

 Continue to assess monitoring results monthly 

The information given in this summary is necessarily incomplete and is provided for initial 
briefing purposes only. The summary must not be used as a substitute for the full text of the 
report. 

 

 

 

 

 

Site Name Hallenbeagle NGR 172714, 044783

Site Address Redruth TR16 5BN Site area (ha.) 3.04 
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1 INTRODUCTION 

1.1 Commissioning 

RSK Environment Limited (RSK) was commissioned by SUEZ Recycling and Recovery 
UK Ltd on behalf of Cornwall Councill (the Client) to carry out a Phase 2 Geo-
environmental Site Investigation (Planning Phase) of the land at Hallenbeagle, Redruth 
TR16 5BN. The project was carried out to an agreed brief as set out in RSK’s proposal 
(Ref. T315111, dated 21st April 2022).  

RSK’s service constraints are shown in Appendix A. 

The Site in question is being considered for development for commercial use.  

1.2 Objectives 

The objective of the work is to establish the current condition of the site with respect to: 

 Risks to sensitive receptors from potential contamination sources 

 Remediated mining features and the accuracy of the associated mining report. 

1.3 Scope of works 

The scope of this assessment has been developed in accordance with relevant British 
Standards and authoritative technical guidance as referenced through the report. The 
assessment of the contamination status of the site is in line with the technical approach 
presented in Land Contamination Risk Management (LCRM) (Environment Agency, 2021) 
– which supersedes CLR11 Model Procedures for Land Contamination – and in general 
accordance with BS 10175: 2011 + A2 2017 (BSI, 2017). It is also compliant with relevant 
planning policy and guidance.  

The scope of the intrusive investigation has been designed in line with the 
recommendations of BS5930:2015+A1:2020 Code of practice for ground investigations 
(BSI, 2020), which maintains compliance with BS EN 1997-1 and 1997-2 and their related 
standards. It has also been developed in general accordance with BS 10175: 2011 + A2 
2017. Ground gas assessment has been undertaken in general accordance with BS8576: 
2013 and BS 8485:2015+A1:2019.  

A brief summary of relevant legislation and policy relating to land contamination is given 
in Appendix C. 

The scope of works for the assessment has included the following: 

Intrusive Investigation 

 design and implementation of an intrusive investigation, in situ testing, soil sampling, 

laboratory geo-environmental, groundwater and ground gas monitoring of installed 

boreholes 

 interpretation of data to develop a refined conceptual site model (CSM) 

 generic quantitative risk assessment (GQRA) of relevant contaminant linkages  
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 preliminary assessment of the potential waste classification 

 preparation of this factual and interpretative report.  

1.4 Existing reports 

The following reports detailing previous works at the site were made available for review: 

Mining and Contamination Reports: 

 RSK Geosciences, Phase 1 Desk Study: Suez, Hallenbeagle, Redruth TR15 5BN, 

Reference 315111 R01 (02), July 2022. 

 Crofty Consultancy Environment and Mining Services, Cornwall Food and Energy 

Park, Hallenbeagle Geo-environmental Report, Reference: 18045, 26th October 2007 

 Cornwall Mining Services Ltd, Proposed Eco Park & Gypsy Relocation Sites 

Hallenbeagle NR Scorrier Redruth Cornwall, Reclamation Strategy, Reference: 

4962.Rec.Str, 3rd February 2011. 

 Mining Searches UK, Proposed Bio-park land at Hallenbeagle (east), Scorrier, 

Cornwall, Further Soils analysis report, Reference 54785.FSA.11th March 2013. 

 Mining Searches UK, Mining Site Investigation and Securing report for proposed 

industrial development land at Hallenbeagle (east), Scorrier, Cornwall, Reference 

54785.sir, 2nd May 2014 

 Cornwall Consultants Ltd, Regulated Mining Search: Metalliferous Minerals, ref: 

JW/CMS/129874, 06 March 2020. 

Ecology Reports 

 Spalding Associates (Environmental) Ltd, Japanese Knotweed at Hallenbeagle, 

September 2007. 

 Cormac Contracting Ltd, Cornwall Biopark, Hallenbeagle Estates Ltd, Japanese 

Knotweed Report, Ref no 1203C028.IJN/JKW001, 15th April 2013 

 Cormac Solutions Ltd, Invasive Plant report, Survey of Japanese Knotweed, 

commercial building plot at Hallenbeagle, Cormac ref 146/JKSR/27.03.18, 3rd April 

2018. 

Pertinent information from these reports has been summarised in Section 2. 

1.5 Limitations 

This report is subject to the RSK service constraints given in Appendix A and limitations 
that may be described through this document. 

 

 

 



 

SUEZ Recycling and Recovery UK Ltd  5 

Phase 2 Geo-environmental Site Investigation (Planning Phase): Hallenbeagle 

315111 R02 (01) 

2 SITE DETAILS 

2.1 Site location  

Site location details are presented in Table 1 and a site location plan is provided on 
Figure 1.   

Table 1 Site location details 

Site name Hallenbeagle 

Full site address and 
TR16 5BN 

Land at Hallenbeagle, Scorrier, Redruth, Cornwall, TR16 5BN  

National Grid reference 
(centre of site) 

172714, 044783 

2.2 Site description 

The Site boundary and current site layout are shown on Figure 2. The site is known to 
have been previously remediated for mining features across an area of c. 3.04 hectares. 
The site is now disused and remains unoccupied, although there’s evidence to suggest it 
was used by travellers in the past. Most notable features on site include a gentle slope 
towards the south, sparse vegetation and occasional stockpiling of unknown soils. A 
railway embankment is located along the western site boundary (running NE-SW) with the 
Paddington to Penzance mainline at the toe and the former Hallenbeagle engine house is 
located immediately off the southwest site boundary. 

2.3 Surrounding land uses 

The site is located in Scorrier, near Redruth, within a predominantly commercial/ industrial 
setting. Immediate surrounding land uses are described in Table 2. 

Table 2 Surrounding land uses 

North Railway line, Blackwater Bypass A30, Sawmills Cottage and fields 

East Sawmills Lane, Cormac Solutions Depot and fields 

South Sawmills Lane, fields and Carrs Land Rover Jaguar 

West Railway Line, Carrs Land Rover Jaguar and Blackwater Bypass A30 

2.4 Development plans 

The proposed layout of the site, at the time of preparing this report, is shown in 
Appendix B.  

The site is intended for commercial end use comprising a new refuse transfer station 
(RTS) and material recycling facility with associated infrastructure and offices. The 
majority of the site will be covered with hardstanding and buildings. A small area of soft 
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landscaping is proposed at the north eastern corner of the site in addition to an area to be 
retained along the western boundary adjacent to the railway cutting where the current 
ecological exclusion zone exists. 

. 
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3 SITE INVESTIGATION STRATEGY & 
METHODOLOGY 

3.1 Introduction  

RSK carried out intrusive investigation works and subsequent monitoring of boreholes 
between July 2022 and August 2022.  

3.2 Objectives 

The specific objectives of the investigation were as follows: 

 to establish the ground conditions underlying the site including the extent and 

thickness of made ground and remedial fill 

 to identify previous mine shaft locations and remedial capping 

 to investigate specific potential sources of contamination identified in initial CSM 

 to determine infiltration rates of soils 

 to determine groundwater depth and flow direction 

 to determine the ground gas regime underlying the site  

3.3 Selection of investigation methods 

The techniques adopted for the investigation were chosen with consideration of the 
objectives and site constraints, which are described below.  

Mechanically excavated trial pits were carried out for the combined purpose of in-situ 
testing, obtaining environmental and geotechnical soil samples and to identify the 
locations of previous mining shaft locations and remedial capping. Environmental soil 
samples were also acquired from within hand dug trial holes across the existing stockpiles. 

Open hole rotary drilling was chosen based on the targeted drill depth to install monitoring 
wells within proximity of proposed infiltration features. 

Prior to conducting intrusive works, utility service plans were obtained and buried service 
clearance undertaken in line with RSK’s health and safety procedures. Copies of statutory 
service records obtained by RSK as part of the agreed scope of works are contained in 
Appendix F.  

3.4 Investigation strategy 

The ground investigation was carried out using intrusive ground investigation techniques 
in general accordance with the recommendations of BS5930:2015+A1:2020, which 
maintains compliance with BS EN 1997-1 and 1997-2 and their related standards. Whilst 
every attempt was made to record full details of the strata encountered in the exploratory 
holes, techniques of hole formation and sampling will inevitably lead to disturbance, mixing 
or loss of material in some soils and rocks. 
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The investigation strategy involved targeted trial pits and boreholes on the areas of 
proposed infiltration features, stockpiled material and previous mining features.  

The constraints to the investigation were as follows: 

 Underground services 

 Stockpiles located in the southeast corner 

 Network rail and ecology exclusion zones along west site boundary 

Details of the investigation locations, installations and rationale are presented in Table 3. 
25no. machine excavated trial pits were dug to a maximum depth of 5.20 m bgl before 
being backfilled with arisings. 3no. hand dug trial holes were dug to a maximum depth of 
0.90 m bgl.    2no. open hole rotary boreholes were drilled to a maximum depth of 5.00 m 
bgl each was installed with a combined gas and groundwater monitoring well. An 
exploratory hole location plan is shown on Figure 3 

Table 3 Exploratory hole and monitoring well location rationale 

Investigation 
type 

 

Number Designation 
Monitoring 
well 
installation 

Rationale examples 
below 

Rotary open 
hole. 

2 BH01 to BH02 Gas and 
groundwater 

To install monitoring wells 
within proposed infiltration 
features. 

Trial-pits 
excavated by 
mechanical 
excavator 

6 TP01A, TP01B, 
TP02, TP03, TP14, 
TP15 

n/a To determine the infiltration 
rate of the soil. 

Trial-pits 
excavated by 
mechanical 
excavator 

19 TP05, TP06, TP07, 
TP08, TP09, TP10, 
TP11, TP12, TP13, 
TP16, TP17, TP18, 
TP19, TP20, TP21, 
TP22, TP23, TP24, 
TP25 

n/a To identify the geological 
succession beneath site, 
take environmental soil 
samples and identify 
remediated mining 
features. 

Trial- pits 
excavated by 
hand 

3 
HP01, HP02, 
HP03 

n/a To obtain WAC samples 
within existing stockpiles. 

3.4.1 Implementation of investigation works  

The exploratory holes were logged by an engineer in general accordance with the 
recommendations of BS5930:2015+A1:2020 (which incorporates the requirements of BS 
EN ISO 14688-1, 14688-2 and 14689-1)..  

The monitoring well construction and associated response zones are detailed on the 
exploratory hole records in Appendix E. The response zones were installed to target 
groundwater. 
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The soil sampling and analysis strategy was designed to characterise each encountered 
soil strata, permit an assessment of the potential contaminant linkages identified and 
investigate the geotechnical characteristics. In addition, samples were taken to allow for 
geo-environmental testing to be undertaken.  

Soils collected for laboratory analysis were placed in a variety of containers appropriate 
to the anticipated testing suite required. They were dispatched to the laboratory in cool 
boxes under chain of custody documentation. Samples were stored in accordance with 
the RSK quality procedures to maintain sample integrity and preservation and to minimise 
the chance of cross contamination. 

Selected samples were placed in polythene bags for headspace screening with a photo-
ionisation detector (PID) fitted with a 10.6 eV bulb. The PID screening results are 
presented on the exploratory hole records.  

3.5 Monitoring programme  

3.5.1 Ground gas monitoring 

In line with the initial CSM, response zones were installed to target the sources or 
pathways. 

The first round of monitoring was undertaken on August 2nd 2022, to provide data to 
support refining of the CSM. A further five rounds are due to be undertaken on a monthly 
basis. 

A calibrated infrared gas meter was used to measure gas flow, concentrations of carbon 
dioxide (CO2), methane (CH4) and oxygen (O2) in percentage by volume, while hydrogen 
sulphide (H2S) and carbon monoxide (CO) were recorded in parts per million.  

The atmospheric pressure before and during monitoring, together with the weather 
conditions, were recorded. The monitoring included periods of falling atmospheric 
pressures and after/during rainfall. 

All ground gas monitoring results together with the temporal conditions are contained 
within. Equipment calibration certificates are available on request. 

3.5.2 Groundwater monitoring  

The first round of monitoring was undertaken on August 2nd 2022. A further five rounds 
are due to be undertaken on a monthly basis. 

The monitoring records, including dates, are shown in Appendix G. 

Depths to groundwater were recorded using an electronic dip meter on the monitoring 
visit. 

3.6 Laboratory testing 

Laboratory testing was undertaken at a UKAS accredited laboratory with ISO17025 and 
MCERTS accredited test methods were specified where applicable for contamination 
testing and as shown in the laboratory test certificates appended. 
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3.6.1 Chemical analysis of soil samples  

The soil sampling strategy was designed to characterise made ground typically within the 
upper 1.00 m of the ground profile whilst also characterising deeper strata and the 
potential for contaminant migration from relevant sources of identified within the 
preliminary CSM.  

The programme of chemical tests undertaken on soil samples obtained from the intrusive 
investigation is presented in Table 4 with the laboratory testing results contained in 
Appendix H.  

Table 4 Summary of chemical testing of soil samples 

Stratum Tests undertaken No. of tests 

Made Ground WAC - E 6 

Metals, speciated PAHs, asbestos screen with 
ID, Hex chromium, total organic carbon 

19 

TPH CWG 4 

Total TPH with ID 5 

Weathered Porthtowan 
Formation 

Metals, speciated PAHs, asbestos screen with 
ID, Hex chromium, total organic carbon 

2 

TPH CWG 1 

Total TPH with ID 1 

3.6.2 Infiltration testing 

Infiltration tests were carried out in trial pits, TP01B, TP02, TP03, TP14 and TP15 to 
establish the infiltration rate of the underlying strata. The tests were carried out generally 
in accordance with the method described in BRE Digest 365 (BRE, 2016). This involved 
filling the pits with water from a tanker and recording the drop in water level with time as 
the water soaked into the ground. 

Copies of the testing records are included in Appendix L. 
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4 SITE INVESTIGATION FACTUAL FINDINGS 

The results of the intrusive investigation and subsequent geo-environmental laboratory 
analysis undertaken are detailed below.  

4.1 Ground conditions encountered 

The descriptions of the strata encountered, notes regarding visual or olfactory evidence 
of contamination, list of samples taken, field observations of soil and groundwater, in-situ 
testing and details of monitoring well installations are included on the exploratory hole 
records presented in Appendix E. 

The exploratory holes revealed that the site is generally underlain by a variable thickness 
of compacted made ground over the weathered Porthtowan Formation. In localised areas 
of remediated mining features, the area was underlain by two types of heavily compacted 
made ground (fill) over concrete. 

For the purpose of discussion, the ground conditions encountered during the fieldworks 
are summarised in Table 5 with the strata discussed in subsequent subsections.  

Table 5 General succession of strata encountered 

Stratum 
Exploratory holes 
encountered 

Depth to top of 
stratum m bgl 

Proven thickness 
(m) 

Topsoil 

BH1, BH2, TP01A, 
TP01B, TP02, TP03, 
TP04, TP08, TP09, TP10, 
TP11, TP12, TP13, TP16, 
TP17, TP18, TP19, TP20, 
TP21, TP22, TP23, TP24, 
TP25 

0.00  0.05 - 0.30 

Stockpiled Material HP01, HP02, HP03 0.00 0.90 

Made Ground (1) 

BH1, BH2, TP01A, 
TP01B, TP02, TP03, 
TP04, TP05, TP06, TP08, 
TP09, TP11, TP12 
TP13,TP14, TP15, TP16, 
TP17, TP18, TP19, TP20, 
TP21, TP22, TP23, TP24, 
TP25 

0.00 - 0.30 0.40 – 2.3 

Made Ground (2) TP18, TP20, TP23, TP25 2.00 - 2.70 0.75 - 2.50 

Concrete TP20, TP21, TP23, TP25 1.80 – 5.20 NA 

Weathered 
Porthtowan 
Formation 

TP01B, TP03, TP04, 
TP05,TP07, TP08, TP09, 
TP10, TP11, TP12, 
TP13,TP14, TP15, TP16, 
TP17, TP19, TP22, TP24,  

0.30 - 2.60 
0.70 - 4.50 (base 
of trial pit) 
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4.1.1 Topsoil 

Topsoil was generally 0.3 m thick across site and was comprised of either a clayey 
GRAVEL or gravelly SILT. 

4.1.2 Stockpiled Material 

The material encountered across all three stockpiles was comprised of a brown slightly 
gravelly sandy SILT including slate, ceramic, quartz and igneous rock. 

4.1.3 Made Ground (1) 

Compacted Made Ground (1) was generally encountered beneath topsoil in a majority of 
trial pits and boreholes across the site, comprising silty/clayey GRAVEL with variably low 
to high cobble content. A range of anthropogenic materials were encountered within this 
stratum group, including a rubber tyre, plastic (bottles), textile/cloth, ceramic, glass, wood, 
tarmac, metal, barbed wire, concrete, reinforcement bars, disused wiring and cables. This 
stratum ranged in thickness from 0.40 m to 2.30 m. 

4.1.4 Made Ground (2) 

Made Ground (2) was a distinct, uniform layer of coarse granular material encountered at 
depths of between 2.00 mbgl and 2.70 mbgl, with a maximum thickness of 2.50 m, in trial 
pits 18, 20, 23 and 25. This material represents a layer of the compacted, engineered fill 
used to remediate mining features across site. This material included yellow brown 
gravelly COBBLES comprised solely of igneous rock.  

4.1.5 Concrete 

The surface of concrete plugs used to remediate mining features were encountered in 
TP20, TP21, TP23 and TP25 at depths of between 1.80 to 5.20mbgl. Excavation was 
carried out in a careful and controlled manner to avoid damaging the structural integrity of 
the material.  

4.1.6 Weathered Porthtowan Formation 

Natural soil was encountered at depths of between 0.30-2.60 mbgl and comprised a 
reddish brown slightly silty sandy GRAVEL of metamudstone and metasandstone with 
variably low to high cobble content and occasional boulders. TP11, TP12 and TP13 
located on the mid-western portion of site encountered significant layers of silty/sandy 
gravelly CLAY with a higher cobble content. Whereas TP11, TP12 TP14 and TP15 
incorporated clay only as a secondary component or as smaller isolated pockets within a 
predominantly granular soil. 

4.1.7 Visual/olfactory evidence of soil contamination 

Anthropogenic materials were encountered in the Made Ground of BH1, TP02, TP04, 
TP05, TP08, TP11, TP12, TP13, TP14, TP15, TP16, TP17, TP18, TP19, TP20, TP21, 
TP22, TP23, TP24 and TP25.  These materials include: a rubber tyre, plastic (bottles), 
textile/cloth, ceramic, glass, wood, tarmac, metal, barbed wire, concrete, reinforcement 
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bars, disused wiring and cables. Trial pits 14, 20 and 21 contained higher proportions of 
anthropogenic materials compared to others. 

There was no significant olfactory evidence of contamination within made ground deposits 
and underlying natural strata.  

Subsequent testing of environmental samples using a Photo Ionisation Detector (PID), 
suggest a broad absence of VOC’s in Made Ground material.  

4.2 Groundwater and surface water 

4.2.1 Groundwater encountered during intrusive works 

Groundwater was not encountered during the investigation works or subsequent 
monitoring. 

4.3 Chemical laboratory results 

The soil testing results are presented in Appendix H. 

Chrysotile fibres of asbestos was detected in two out of nine samples tested.  

4.4 Ground gas monitoring 

The results of the ground gas monitoring and testing carried out are given in Appendix G 
and discussed in section 5. 
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5 GEO-ENVIRONMENTAL ASSESSMENT 

5.1 Refinement of initial CSM 

Made Ground was confirmed across the site at all positions, generally comprising a 
silty/clayey GRAVEL with variably low to high cobble content. All PID readings were 
0.0ppm and significant contamination was not encountered within the investigation 
locations. 

As expected, the Made Ground was thicker above remediated mining features.  Although 
trial pits TP20 and TP21 contained unexpectedly substantial amounts of anthropogenic 
materials within the Made Ground  

Groundwater was not encountered during the investigation. On the first monitoring round 
BH1 and BH2 were also found to be dry. 

The PRA identified the following potentially complete contaminant linkages for further 
investigation with a risk of moderate to low or higher: 

 Future site users – site workers [oral, dermal and inhalation exposure with impacted 

soil, soil vapour and dust, inhalation of vapours from groundwater 

 Groundwater in secondary A aquifer within the Porthtowan formation bedrock deposits 

[percolation through permeable strata to aquifer) 

 Future buildings and services (potable water supply) [direct contact with contaminated 

soils or groundwater and chemical attack] 

5.2 Linkages for assessment 

As described in LCRM (Environment Agency, 2021), there are two stages of quantitative 
risk assessment (QRA), Tier 2 generic (GQRA) and Tier 3 detailed (DQRA). The GQRA 
comprises the comparison of soil, groundwater, soil gas and / or ground gas results with 
generic assessment criteria (GAC) that are appropriate to the linkage being assessed. 
This comparison can be undertaken directly against the laboratory results or following 
statistical analysis depending upon the sampling procedure that was adopted. This 
assessment relates to LCRM Stage 1, Tier 2 generic quantitative risk assessment 

Following the refinement of the CSM, the potentially complete contaminant linkages that 
require further assessment and the methodology of assessment are presented in Table 
6.  

Table 6 Linkages for GQRA 

Potentially relevant contaminant 
linkage 

Assessment method 

Human health and phytotoxic-related linkages 

H1. Oral, dermal and inhalation 
exposure with impacted soil, soil 
vapour and dust by future site users 

Commercial use GAC in Appendix O for a proposed 
commercial end use. Consideration given to the 
applicability of the use of Statistical Assessment.  
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Potentially relevant contaminant 
linkage 

Assessment method 

H2. Inhalation exposure of future 
site users to asbestos fibres 

Qualitative assessment based on the asbestos minerals 
present, their form, concentration, location and the 
nature of the proposed development. 

H3. Organic contaminants 
permeating potable water supply 
pipes 

Comparison of soil data to GAC in Appendix Q for 
plastic water supply pipes using UKWIR (2010) 
guidance.  

Controlled waters-related linkages 

W1. Leaching of soil contaminants 
and dissolved phase migration to 
wider secondary aquifer 

Since no leachate data is available and groundwater 
has not been encountered, the potential risk to 
controlled waters has been considered qualitatively 
using soil results. 

5.3 Methodology and assessment of human health and 
phytotoxic-related linkages 

5.3.1 H1. Oral, dermal and inhalation exposure with impacted soil by future site 
users 

In order to assess the soil results against the appropriate GAC, the soil results have been 
split into appropriate data sets relevant to the oral, dermal and inhalation linkage. 

The datasets being considered in the assessment are:  

 data set 1 Made Ground  

 data set 2 Weathered Porthtowan Formation 

 

As an initial assessment of each dataset, all soil results in each dataset have been directly 
compared against the GAC for commercial end use. 

The ratio of soil contaminant concentrations of genotoxic PAHs (benz(a)anthracene, 
chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, dibenz(ah)anthracene, 
indeno(123-cd)pyrene and benzo(ghi)perylene) against benzo(a)pyrene have been 
compared against lower and upper limits set out in C4SL project methodology (CL:AIRE, 
2014). All genotoxic PAH ratios were within the upper and lower bounds of the underlying 
toxicological study. Therefore, and in accordance with HPA guidance (HPA, 2010), the 
assessment of genotoxic PAHs has been based on the use of benzo(a)pyrene as a 
surrogate marker. Therefore, a risk from genotoxic PAHs is only considered likely if the 
respective benzo(a)pyrene concentrations exceed the relevant GAC.  

5.3.1.1 Data set 1 – Made Ground 

All made ground results have been compared with the commercial end use GAC. A soil 
organic matter (SOM) of 2.5 % has been selected since laboratory results within the made 
ground range from  0.19% and 4.60%. The soil screening output spreadsheet is presented 
as Appendix K.  
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Assessment of the results indicates exceedances of the GAC for the contaminants shown 
in Table 7. These are highlighted in red on the screening output spreadsheet in 
Appendix K.  

Table 7 Data summary table – Data set 1 

Determinand No. of 
samples 
tested 

GAC 
(mg/kg) 

No of 
exceedances 

Maximum concentration 
(mg/kg) 

Value Location / depth 
(m bgl) 

Arsenic 19 640 6 11400 
TP14 - 0.50m 

bgl 

5.3.1.2 Data set 2 – Weathered Porthtowan Formation 

Results indicate that all contaminants are below the relevant GAC therefore it is 
considered that a relevant contaminant linkage does not exist. 

5.3.1.3 Summary  

On the basis of the above assessment it is considered that there is some potentially 
significant risks associated with arsenic in the Made Ground. 

However the majority of site is understood to be hard covered (buildings and hard 
surfacing), with only one small area of managed soft landscaping on the north eastern 
corner to site. Therefore, across the majority of the site the potential contaminant linkage 
(direct contact by future site users with contaminants in the Made Ground) will be mitigated 
by the presence of hardstanding.  

For the area of soft landscaping in the north eastern corner it is recommended that a 
suitable cover system is installed in line with an agreed Remedial Strategy.  

The area of retained soft landscaping within the ecological exclusion zone along the 
western boundary was not tested. 

Based on the above assessment, no potentially significant risks have been identified for 
natural soils derived from the Porthtowan Formation.  

5.3.2 H2. Inhalation exposure of future site users to asbestos fibres 

The laboratory screening for asbestos identified detectable asbestos fibres within two 
samples of Made Ground (TP04 and HP03). These samples were then further analysed 
and the presence of fibres of chrysotile were confirmed with quantifiable volumes of 
0.005% and  <0.001% respectively.  

The majority of site is understood to be hard covered (buildings and hard surfacing), with 
only one small area of managed soft landscaping on the north eastern corner to site. 
Therefore the potential contaminant linkage (release of asbestos fibres with the potential 
for inhalation) will be mitigated by the presence of hardstanding and cover system as 
previously discussed. 
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Due consideration will however need to be given to future groundworkers and the status 
of the material under the Control of Asbestos Regulations (CAR:2012). Depending on the 
build programme and risk of disturbance of the impacted material, it may be prudent to 
consider removing from site as part of the enabling works. 

5.3.3 H3. Organic contaminants permeating potable water supply pipes  

For initial assessment purposes, the results of the investigation have been compared with 
the GAC presented in Appendix J for this linkage, which are reproduced from UKWIR 
Report 10/WM/03/21. Guidance for the Selection of Water Supply Pipes to be used in 
Brownfield Sites (UKWIR, 2010). 

The results indicate that a relevant linkage is unlikely to exist associated with organic 
contaminants and therefore pollutant polyethylene (PE) and/or polyvinyl chloride (PVC) 
water supply pipes are expected to be suitable for use on the development. 

It should be noted that at the time of this investigation the future routes of water supply 
pipes had not been established, hence the investigation and sampling strategy may not 
be fully compliant with UKWIR recommendations. Consequently, a targeted investigation 
and specific sampling/analytical strategy may be required at a later date once the route(s) 
of the supply pipe(s) are known. In addition, it is recommended that the relevant water 
supply company be contacted at an early stage to confirm its requirements for 
assessment, which may not necessarily be the same as those recommended by UKWIR. 

5.3.4 W1. - Leaching of soil contaminants and dissolved phase migration to wider 
secondary aquifer 

Whilst elevated concentrations of metals were encountered by the testing, this is 
considered likely to be indicative of the mining heritage of the site and wider regional area 
and hence is not considered to be significant with respect to controlled waters impact. 
Organic compounds were not found to be significantly elevated. 

Further to the above, groundwater was not encountered during the investigation or 
subsequent monitoring albeit further visits are scheduled.  

Based on the above it is considered that a viable contaminant linkage is unlikely to be 
present with respect to controlled waters. 

  

5.4 G1: Methodology and assessment of ground gas-related 
linkages 

5.4.1 Appropriate guidance 

The risks to development from ground gases have been assessed in accordance with 
BS8485:2015+A1:2019 (BS8485), which provides guidance on ground gas (methane and 
carbon dioxide) characterisation and hazard assessment, as well as providing a 
framework for the prescription of protection measures within new buildings.  

The process involves characterising the gas hazard from combining the qualitative 
assessment of risk (using the CSM) with ground investigation data so that a ‘characteristic 
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situation’ (CS) can be derived for the site or zones within the site. Characteristic situations 
range from CS1 to CS6, the higher the CS, the higher the hazard potential. Gas protection 
measures within new buildings can be prescribed using a point scoring system, taking into 
consideration the CS and the proposed building type. 

BS8485 indicates that the gas hazard can be characterised using the following methods: 

 an empirical semi-quantitative approach using gas monitoring data to determine the 

‘characteristic situation’ of the site (or zones of the site) and subsequent protective 

measures (Wilson and Card approach). 

 an empirical semi-quantitative approach using TOC data to determine the 

‘characteristic situation’ of the site (or zones of the site) and subsequent protective 

measures (CL:AIRE RB17 approach)  

 detailed quantitative assessment methodologies  

For the purpose of this assessment, the empirical semi-quantitative approach above has 
been used to characterise the gas hazard and provide advice on the protective measures 
likely to be required within new buildings at the site. 

5.4.2 Summary of the refined CSM for ground gas 

In the assessment of risks and selection of appropriate mitigation measures, BS8485 
highlights the importance of the conceptual model. In summary, potential sources of 
ground gas within influencing distance of the site identified in section 6.2 comprise: 

 Made Ground (1) with TOC varying between 0.11 to 2.67 % and thickness of up to 

2.30 mbgl. 

Pathways and receptors for ground gas were identified in Section 6.2.  

This assessment has been undertaken to assess risks to building structures and proposed 
end users. The assessment has not taken into consideration the health and safety of 
construction workers. Risks may still be present to construction workers especially where 
works include the entry into excavations within the ground. Construction workers should 
undertake appropriate risk assessments and risks should be managed through health and 
safety procedures and safe systems of work.  

The risk assessment has been undertaken based on the current understanding of the 
CSM.  

5.4.3 Empirical semi-quantitative approach using borehole monitoring data (Wilson 
and Card approach, BS8485) 

5.4.3.1 Background 

The empirical semi quantitative approach using gas monitoring data requires the 
designation of a gas screening value (GSV) for the entire site or zones within the site, 
which informs the hazard potential and associated prescribed ground gas protection 
measures within new buildings (where necessary). BS8485 defines the GSV as the ‘flow 
rate (l/hr) of a specific hazardous gas representative of a site or zone, derived from 
assessment of borehole concentration and flow rate measurements and taking account of 
all other influencing factors, in accordance with a conceptual site model’.  
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BS8485 Section 6.3.1 outlines the process for developing a GSV for the site or a zone as 
follows: 

 borehole hazardous gas flow rate (Qhg) is calculated for each borehole standpipe for 

each monitoring event. The borehole hazardous gas flow rate is defined in BS8485 as 

the ‘flow rate of a specific hazardous gas, either methane or carbon dioxide, from a 

borehole standpipe’. The Qhg is calculated from individual borehole measurements of 

total gas flow and the concentration of the specific hazardous gas. BS8485 states in 

Section 6.3.4 that the maximum gas concentration recorded during the monitoring 

event should be used, together with steady-state values of gas flows 

 the reliability of the measured gas flow rates and concentrations are assessed taking 

into account borehole construction 

 decisions are made about how to deal with any temporal or spatial shortages in the 

data 

 judgements are made about what GSV to designate for use for design purposes taking 

all relevant information and the conceptual site model into account. 

Once the Qhg has been calculated for methane and carbon dioxide, individual borehole 
measurements are compared to the thresholds presented in Table 2 of BS8485 which 
inform the CS that directly relates to each individual measurement. Taking into account 
the site data (i.e. borehole gas concentration and flow rate to calculate the Qhg) and all 
other influencing factors in accordance with the CSM, a decision can then be made 
regarding the GSV that is considered to be representative of the site or a zone within it.   

Typical threshold concentrations of methane (1% v/v) and carbon dioxide (5% v/v), and 
flow rates (>70 l/h), are also considered when designating the GSV for the site or zone, 
which in turn dictates the hazard potential and CS. It is important to note that the site or 
zone characteristic GSV and maximum concentration or flow thresholds are guideline 
values and not absolute. The thresholds may be exceeded in certain circumstances, if the 
CSM indicates it is safe to do so. 

5.4.3.2 Designation of a GSV for the site or zone 

The results of the initial ground gas monitoring and testing undertaken, alongside site 
conditions at the time of monitoring, are given in Appendix G. 

Consideration has been given to the presence of flooded or partially flooded response 
zones at the time of monitoring, with details of fully or partially flooded response zones 
detailed in Appendix G. 

A summary of the maximum recorded concentrations per borehole (or minimum for 
oxygen) is presented in Table 8 overleaf. This table also presents details of the response 
zone, maximum recorded initial and steady state flow rates and minimum recorded depth 
to water for the initial monitoring round.  

The atmospheric pressure during the initial monitoring round was 1004 mbar.  
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5.4.3.3 Summary of borehole hazardous gas flow rates 

Borehole hazardous gas flow rates (Qhg) have been calculated for each borehole 
standpipe, for each monitoring round and are presented, alongside two ‘worst case’ 
checks in Appendix M comprising a probable ‘worst case’ and potential ‘worst case’ from 
the available monitoring data. Within this data gas concentrations exceeding the 
thresholds presented in Table 2 of BS8485 are identified, alongside the CS that could be 
associated with each individual borehole monitoring event. 

The maximum CS associated with each borehole was CS1. 

5.4.3.4 Worst case check 

In accordance with BS8485, a ‘worst case’ Qhg has been calculated per borehole by 
multiplying the maximum recorded flow from any monitoring round for that borehole by 
the maximum recorded methane or carbon dioxide concentration in that borehole. A 
further worst-case Qhg check across all data collected is presented in Appendix M for the 
entire site (or zone), which has been calculated by multiplying the maximum recorded flow 
by the maximum recorded methane or carbon dioxide concentration.  

The worst case check calculated a maximum Qhg of 0% for both methane and carbon 
dioxide based on a maximum concentration of 0% for methane and 6.1% for carbon 
dioxide with a maximum flow of 0 litres/hour. 

5.4.3.5 Consideration of negative flow rates 

No negative flows were encountered during the initial monitoring round. 

5.4.3.6 Designation of site gas screening value (GSV) 

Based on the Qhg, the maximum concentrations and flows recorded, the CSM and the 
method for determining the CS presented within Table 2 of BS8485, the site has been 
characterised as CS1.  

It is noted that the initial round recorded CO2 in excess of 5% whereby it is recommended 
that a higher CS is considered. Any consideration is an evidence based approach drawing 
on the findings of the CSM, observations on site and sensitivity of the proposed 
development. Based on the evidence to date, CS1 is considered appropriate albeit this 
will be subject to review as monitoring progresses. 

5.4.3.7 Data Limitations 

It should be noted that there are inherent limitations in ground gas monitoring including 
spatial adequacy of monitoring locations, changes in groundwater levels, variation in 
temporal or atmospheric conditions and whether these have been adequately 
characterised by the scope of monitoring undertaken.  

5.4.3.8 Trace gases  

Hydrogen sulphide, carbon monoxide and VOCs were not detected. 
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5.4.4 BS8485 recommended ground gas protection measures 

Based on the current understanding of the conceptual site model and the assessment 
undertaken, the site has been classified as CS1. Considering the foregoing and in 
accordance with BS8485, ground gas protective measures are not considered necessary 
within proposed buildings.  

5.4.5 Implications of ground improvement or foundation design  

Slab foundation types are being considered for the development. Where such works may 
create preferential pathways for ground gas migration to the surface, this needs to be 
considered through the design process, such as through a foundation works risk 
assessment.  

Should foundation solutions or building design change within the design process, then this 
gas risk assessment and mitigation should be reviewed and where applicable updated.   

5.5 Uncertainties and implications in refined CSM and GQRA 

In accordance with good practice, data gaps and uncertainties in the refined CSM have 
been identified at this stage. These are summarised in Table 9 along with the likely 
implications.  

Table 9 Data gaps and uncertainties 

Data gap/ uncertainty Details Implications 

Only 1 round of groundwater 
monitoring completed to date 

There may be seasonal 
variations in water levels that 
could affect the direction of 
groundwater flow or migration 
pathways 

Further groundwater 
monitoring and/or sampling 
may be needed over a longer 
time period to assess such 
effects 
 

Ground gas monitoring has 
not included periods of falling 
atmospheric pressure 

The worst case conditions for 
gas flow are unlikely to have 
been characterised, limiting 
the risk assessment. 

The likely worst case gas 
regime has not been used 
and thus ground gas 
mitigation measures may be 
underestimated without 
further ground gas monitoring 
during a period of falling 
pressure 
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6 MINING RISK REVIEW 

6.1 Previous information  

As reported in RSK’s Phase 1 Desk Study, Mining Searches UK carried out remedial 
works at Hallenbeagle during 2014. The site was stripped, secured and reinstated. The 
mining features were infilled by compacted material and where feasible, secured by 
means of a mass concrete plug, in line with historical and present day securing practice.  

According to Figures 8 and 9 in the Mining Searches UK Report 2014, the remedial infill 
was a primary layer of compacted backfilled ‘as dug’ material, followed by structural infill 
of 4” clean stone and concrete (C35 Class 4 sulphate resisting concrete or C10 lean mix 
concrete).  

6.2 RSK findings   

RSK has identified the primary layer at the majority of exploratory positions as Made 
Ground type (1), with a maximum thickness of 2.30 m. The full remedial sequence, 
representing locations of former mining features, can also be successfully matched with 
ground conditions encountered in up to five different locations including TP18, TP20, 
TP21, TP23 and TP25 , as shown in Table 10. 

The Mining Remediation Plan, as provided by the Client, indicates the presence of a large 
diameter shaft (F097) towards the north western corner of the development area. After 
plotting out the GPS coordinates on site, it appears to be located a few metres beyond 
the site boundary and is therefore unlikely to have a significant impact on the proposed 
development. To ensure the shaft did not encroach onto site, TP16 was dug as close to 
the position as was safely permitted and as expected, did not reveal any evidence for 
remediate mining features. 

  Table 10       Remedial Infill 

Stratum Equivalent 
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encountered 
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RSK Phase 2 
investigation 2022 

Mining Searches 
UK Report 2014 

Made Ground (1) 
compacted 
backfilled ‘as dug’ 
material 

TP18, TP20, TP21, 
TP23, TP25 

0.00-0.30 0.40–2.3 

Made Ground (2) 
structural infill of 4” 
clean stone 

TP18, TP20, TP23, 
TP25 

2.00-2.70 0.75-2.50 

Concrete 

C35 Class 4 
sulphate resisting 
concrete or C10 lean 
mix concrete. 

TP20, TP21, TP23, 
TP25 

1.80 –5.20 NA 

Based on the ground conditions encountered above, the mining features appear to have 
been remediated as stated within the Mining Searches UK Report 2014 and as validated 
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at the time. Therefore it is considered unlikely that historical mining features pose a 
significant risk to the proposed development. 
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7 PRELIMINARY WASTE ASSESSMENT 

In accordance with the definition provided in the Waste Framework Directive (WFD), 
materials are only considered waste if ‘they are discarded, intended to be discarded or 
required to be discarded, by the holder’. Naturally occurring soils are not considered waste 
if reused on the site of origin for the purposes of development. Soils such as made ground 
that are not of clean and natural origin (irrespective of whether they are contaminated or 
not) and other materials such as recycled aggregate, do not become waste until the 
criteria above are met. Further background information is provided in Appendix H. 

Excavation arisings from the development may therefore be classified as waste if surplus 
to requirements or unsuitable for reuse. The following assessments assume the material 
tested is classified subsequently as waste.  

7.1 Hazardous waste assessment  

Technical Guidance WM3 (EA, 2021) sets out in its Appendix C requirements for waste 
sampling. It is a legal requirement to correctly assess and classify waste. The level of 
sampling should be proportionate to the volume of waste and its heterogeneity. The 
preliminary assessment provided below is based only upon the available sample results 
and may not be sufficient to adequately classify the waste.  

7.2 Chemical contaminants 

Envirolab, an RSK company, has developed a waste soils characterisation assessment 
tool (HASWASTE), which follows the guidance within Technical Guidance WM3. The 
analytical results have been assessed using this tool to assess the hazardous properties 
to support potential off-site disposal of materials in the future. Note that it is ultimately for 
landfills to confirm what wastes they are able to accept within the constraints of their 
permit. 

The results are summarised in Table 10 and presented in full in Appendix O. 

Table 11 Results of waste soils characterisation assessment (HASWASTE) 

Sample ref/ depth Hazardous properties identified 

TP01B  (0.50m) Yes - HP7 (carcinogenic) 

TP03  (0.50m) Yes - HP7 (carcinogenic) 

TP14 (0.50m)                       Yes - HP6 (acute toxicity) 
                               HP7 (carcinogenic) 

TP04  (0.50m) Yes  - HP7 (carcinogenic) 
     HP14 (ecotoxic) 

BH2 (0.50m) Yes - HP7 (carcinogenic) 

HP03  (0.80m) Yes - HP7 (carcinogenic) 
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The above samples representing Made Ground (1) are classified as having hazardous 
properties. This suggests that some of the waste may require disposal at a suitably 
permitted hazardous waste landfill.  Asbestos within waste soils 

Technical Guidance WM3 requires that within a mixed waste the separately identifiable 
wastes be assessed separately.  

For instance, where waste soil contains identifiable pieces of asbestos (visible to the 
naked eye) the asbestos should, where feasible, be separated from the soil and classified 
separately. This should be disposed of within a hazardous, stable non-reactive hazardous 
waste landfill or a special cell in a non-hazardous waste landfill. 

Visible asbestos containing material was not identified in the samples taken for analysis. 

All samples were screened for asbestos and two samples (TP04 at 0.50m and HP03 at 
0.80m) tested positive for Chrysotile loose fibres. 

Samples have been analysed for percentage asbestos fibres by weight, the results of 
which are presented in Appendix H. Analysis confirmed that percentage of asbestos fibres 
is less than 0.1% by weight and therefore the waste can be disposed of within a non-
hazardous waste landfill which is able to accept asbestos at non-hazardous 
concentrations.  

7.3 WAC assessment  

Samples from stockpile material: HP01 (0.40m & 0.80m), HP02 (0.50m & 0.80m) and 
HP03 (0.40m and 0.80m) were submitted for waste acceptance criteria (WAC) testing for 
WAC-E suite, the results of which are presented in Appendix H.  

The results of the WAC testing indicate that the leaching limit values and criteria for 
hazardous waste have not been exceeded and therefore the waste is suitable for disposal 
at an appropriately licensed landfill. This does not take asbestos into account, however. 

RSK recommends that a Sampling Plan be prepared to support any waste classifications 
and hazardous waste assessments, prior to any material being excavated. Given the level 
of data obtained, scale of the development and heterogeneity of the site soils, the following 
assessment should be considered indicative and further assessment should be 
undertaken following the preparation of a waste sampling plan 
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8 CONCLUSIONS AND RECOMMENDATIONS 

8.1 Geo-environmental assessment  

Based on the results of the site investigation and GQRA, the contaminant linkages that 
have been identified to be potentially complete (relevant contaminant linkages) and to 
require further action are: 

• direct contact by future users with contaminants in the Made Ground 

However the risk should be mitigated by the presence of hardstanding and installation of. 
a suitable cover system, in line with an agreed Remedial Strategy, across soft landscaping 
in the north east corner. 

8.2 Drainage assessment  

The infiltration rates derived from field data indicate that ground conditions towards the 
north are likely to be suitable for infiltration features. Infiltration test results for the south of 
the site were inconclusive and further testing in the south of the site is now underway.  
Results from these tests will follow. 

8.3 Mining risk  

As reported in RSK’s Phase 1 Desk Study, Mining Searches UK carried out remedial 
works at Hallenbeagle during 2014.  RSK can confirm the presence of remediated mining 
features on site. They are considered unlikely to pose a significant risk to the proposed 
development. 

8.4 Recommendations 

The following recommendations are made for further assessment of the site to investigate 
the risks identified above and to address remaining uncertainties: 

 Additional infiltration testing in the area of the southern infiltration tank and foul 

soakaway is underway.  Results from these tests will follow 

 Additional groundwater monitoring rounds 
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FIGURE 1 SITE LOCATION PLAN 
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FIGURE 2 SITE LAYOUT PLAN 
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FIGURE 3 EXPLORATORY HOLE LOCATION PLAN 
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APPENDIX A  
SERVICE CONSTRAINTS 

1. This report and the site investigation carried out in connection with the report (together the 
"Services") were compiled and carried out by RSK Environment Limited (RSK) for Suez Recycling 
and Recovery UK Ltd (the "Client") in accordance with the terms of a contract [RSK Environment 
Standard Terms and Conditions] between RSK and the Client, dated 21st April 2022 The Services 
were performed by RSK with the reasonable skill and care ordinarily exercised by an  environmental 
consultant at the time the Services were performed. Further, and in particular, the Services were 
performed by RSK taking into account the limits of the scope of works required by the client, the 
time scale involved and the resources, including financial and manpower resources, agreed 
between RSK and the Client. 

2. Other than that, expressly contained in paragraph 1 above, RSK provides no other representation 
or warranty whether express or implied, in relation to the Services. 

3. Unless otherwise agreed in writing, the Services were performed by RSK exclusively for the 
purposes of the Client. RSK is not aware of any interest of or reliance by any party other than the 
Client in or on the Services. Unless expressly provided in writing, RSK does not authorise, consent 
or condone any party other than the client relying upon the Services. Should this report or any part 
of this report, or otherwise details of the Services or any part of the Services be made known to any 
such party, and such party relies thereon that party does so wholly at its own and sole risk and RSK 
disclaims any liability to such parties. Any such party would be well advised to seek independent 
advice from a competent environmental consultant and/or lawyer. 

4. It is RSK's understanding that this report is to be used for the purpose described in the introduction 
to the report. That purpose was a significant factor in determining the scope and level of the 
Services. Should the purpose for which the report is used, or the proposed use of the site change, 
this report may no longer be valid and any further use of or reliance upon the report in those 
circumstances by the client without RSK 's review and advice shall be at the client's sole and own 
risk. Should RSK be requested to review the report after the date of this report, RSK shall be entitled 
to additional payment at the then existing rates or such other terms as agreed between RSK and 
the client. 

5. The passage of time may result in changes in site conditions, regulatory or other legal provisions, 
technology or economic conditions which could render the report inaccurate or unreliable. The 
information and conclusions contained in this report should not be relied upon in the future without 
the written advice of RSK. In the absence of such written advice of RSK, reliance on the report in 
the future shall be at the Client's own and sole risk. Should RSK be requested to review the report 
in the future, RSK shall be entitled to additional payment at the then existing rate or such other terms 
as may be agreed between RSK and the client. 

6. The observations and conclusions described in this report are based solely upon the Services which 
were provided pursuant to the agreement between the Client and RSK. RSK has not performed any 
observations, investigations, studies or testing not specifically set out or required by the contract 
between the client and RSK. RSK is not liable for the existence of any condition, the discovery of 
which would require performance of services not otherwise contained in the Services. For the 
avoidance of doubt, unless otherwise expressly referred to in the introduction to this report, RSK did 
not seek to evaluate the presence on or off site of asbestos, invasive plants, electromagnetic fields, 
lead paint, heavy metals, radon gas, persistent, bioaccumulative or toxic chemicals (including PFAS/ 
PFOS) or other radioactive or hazardous materials, unless specifically identified in the Services. 

7. The Services are based upon RSK's observations of existing physical conditions at the Site gained 
from a visual inspection of the site together with RSK's interpretation of information, including 
documentation, obtained from third parties and from the Client on the history and usage of the site, 
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unless specifically identified in the Services or accreditation system (such as UKAS ISO 17020:2012 
clause 7.1.6): 

a. The Services were based on information and/or analysis provided by independent 
testing and information services or laboratories upon which RSK was reasonably 
entitled to rely.  

b. The Services were limited by the accuracy of the information, including documentation, 
reviewed by RSK and the observations possible at the time of the visual inspection.  

c. The Services did not attempt to independently verify the accuracy or completeness of 
information, documentation or materials received from the client or third parties, 
including laboratories and information services, during the performance of the Services.  

 RSK is not liable for any inaccurate information or conclusions, the discovery of which inaccuracies 
required the doing of any act including the gathering of any information which was not reasonably 
available to RSK and including the doing of any independent investigation of the information 
provided to RSK save as otherwise provided in the terms of the contract between the Client and 
RSK. 

8. The intrusive environmental site investigation aspects of the Services are a limited sampling of the 
site at pre-determined locations based on the known historic / operational configuration of the site. 
The conclusions given in this report are based on information gathered at the specific test locations 
and can only be extrapolated to an undefined limited area around those locations. The extent of the 
limited area depends on the properties of the materials adjacent and local conditions, together with 
the position of any current structures and underground utilities and facilities, and natural and other 
activities on site. In addition, chemical analysis was carried out for a limited number of parameters 
(as stipulated in the scope between the client and RSK, based on an understanding of the available 
operational and historical information) and it should not be inferred that other chemical species are 
not present. 

9. Any site drawing(s) provided in this report is (are) not meant to be an accurate base plan but is (are) 
used to present the general relative locations of features on, and surrounding, the site.  Features 
(intrusive and sample locations etc) annotated on site plans are not drawn to scale but are centred 
over the approximate location.  Such features should not be used for setting out and should be 
considered indicative only. 

10. The comments given in this report and the opinions expressed are based on the ground conditions 
encountered during the site work and on the results of tests made in the field and in the laboratory. 
However, there may be conditions pertaining to the site that have not been disclosed by the 
investigation and therefore could not be taken into account. In particular, it should be noted that 
there may be areas of made ground not detected due to the limited nature of the investigation or the 
thickness and quality of made ground across the site may be variable. In addition, groundwater 
levels and ground gas concentrations and flows, may vary from those reported due to seasonal, or 
other, effects and the limitations stated in the data should be recognised. 

11. Asbestos is often observed to be present in soils in discrete areas. Whilst asbestos-containing 
materials may have been locally encountered during the fieldworks or supporting laboratory 
analysis, the history of brownfield and demolition sites indicates that asbestos fibres may be present 
more widely in soils and aggregates, which could be encountered during more extensive ground 
works. 

12. Unless stated otherwise, only preliminary geotechnical recommendations are presented in this 
report and these should be verified in a Geotechnical Design Report, once proposed construction 
and structural design proposals are confirmed.  
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APPENDIX B  
DEVELOPMENT DRAWINGS 
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APPENDIX C  
SUMMARY OF LEGISLATION AND POLICY RELATING TO LAND 
CONTAMINATION 

Part IIA of the Environmental Protection Act 1990  

Part IIA of the Environmental Protection Act 1990 (Part IIA) and its associated Contaminated Land 
Regulations 2000 (SI 2000/227), which came into force in England on 1 April 2000, formed the 
basis for the current regulatory framework and the statutory regime for the identification and 
remediation of contaminated land. Part IIA of the EPA 1990 defines contaminated land as ‘any land 
which appears to the Local Authority in whose area it is situated to be in such a condition by reason 
of substances in, on or under the land, that significant harm is being caused, or that there is 
significant possibility of significant harm being caused, or that pollution of controlled waters is being 
or is likely to be caused’. Controlled waters are considered to include all groundwater, inland waters 
and estuaries. 

In August 2006, the Contaminated Land (England) Regulations 2006 (SI 2006/1380) were 
implemented, which extended the statutory regime to include Part IIA of the EPA as originally 
introduced on 1 April 2000, together with changes intended chiefly to address land that is 
contaminated by virtue of radioactivity. These have been replaced subsequently by the 
Contaminated Land (England) (Amendment) Regulations 2012, which now exclude land that is 
contaminated by virtue of radioactivity. 

The intention of Part IIA is to deal with contaminated land issues that are considered to cause 
significant harm on land that is not undergoing development (see Environmental Protection Act 
1990: Part 2A Contaminated Land Statutory Guidance, April 2012). This document replaces Annex 
III of Defra Circular 01/2006, published in September 2006 (the remainder of this document is now 
obsolete). 

Planning Policy 

Land contamination is often addressed via the planning process during redevelopment of sites. 
This approach was documented in Planning Policy Statement: Planning and Pollution Control 
PPS23, which states that it remains the responsibility of the landowner and developer to identify 
land affected by contamination and carry out sufficient remediation to render the land suitable for 
use. PPS23 was withdrawn early in 2012 and has been replaced by much reduced guidance within 
the National Planning Policy Framework (NPPF), reference ISBN: 978-1-5286-1033-9, July 2021. 
For sites in Wales, reference should be made to Planning Policy Wales (Welsh Government. Edition 
11, February 2021).  

The new framework has limited guidance on contaminated land, as follows: 

Chapter 11. Making effective use of land 

117      Planning policies and decisions should promote an effective use of land in meeting the need 
for homes and other uses, while safeguarding and improving the environment and ensuring 
safe and healthy living conditions. Strategic policies should set out a clear strategy for 
accommodating objectively assessed needs, in a way that makes as much use as possible 
of previously-developed or ‘brownfield’ land. 
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118.     Planning policies and decisions should:  

c) give substantial weight to the value of using suitable brownfield land within settlements 
for homes and other identified needs, and support appropriate opportunities to remediate 
despoiled, degraded, derelict, contaminated or unstable land. 

Chapter 15. Conserving and enhancing the natural environment  

170.     Planning policies and decisions should contribute to and enhance the natural and local 
environment by:  

e) preventing new and existing development from contributing to, being put at unacceptable 
risk from, or being adversely affected by, unacceptable levels of soil, air, water or noise 
pollution or land instability. Development should, wherever possible, help to improve local 
environmental conditions such as air and water quality, taking into account relevant 
information such as river basin management plans; and  

f) remediating and mitigating despoiled, degraded, derelict, contaminated and unstable 
land, where appropriate. 

Ground conditions and pollution  

178.     Planning policies and decisions should ensure that:  

a) a site is suitable for its proposed use taking account of ground conditions and any risks 
arising from land instability and contamination. This includes risks arising from natural 
hazards or former activities such as mining, and any proposals for mitigation including land 
remediation (as well as potential impacts on the natural environment arising from that 
remediation);  

b) after remediation, as a minimum, land should not be capable of being determined as 
contaminated land under Part 2A of the Environmental Protection Act 1990; and  

c) adequate site investigation information, prepared by a competent person, is available to 
inform these assessments.  

179.     Where a site is affected by contamination or land stability issues, responsibility for securing 
a safe development rests with the developer and/or landowner. 

Water Resources Act (WRA) 

The Water Resources Act 1991 (Amendment) (England and Wales) Regulations 2009 updated the 
Water Resources Act 1991, which introduced the offence of causing or knowingly permitting 
pollution of controlled waters. The Act provides the Environment Agency with powers to implement 
remediation necessary to protect controlled waters and recover all reasonable costs of doing so. 

Water Framework Directive (WFD) 

The Water Framework Directive 2000/60/EC is designed to: 

 enhance the status and prevent further deterioration of aquatic ecosystems and associated 

wetlands that depend on the aquatic ecosystems 

 promote the sustainable use of water 
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 reduce pollution of water, especially by ‘priority’ and ‘priority hazardous’ substances 

 ensure progressive reduction of groundwater pollution. 

The WFD requires a management plan for each river basin be developed every six years.  

Groundwater Directive (GWD) 

The 1980 Groundwater Directive 80/68/EEC and the 2006 Groundwater Daughter Directive 
2006/118/EC of the WFD are the main European legislation in place to protect groundwater. The 
1980 Directive is due to be repealed in December 2013. The European legislation has been 
transposed into national legislation by regulations and directions to the Environment Agency.  

Priority Substances Directive (PSD) 

The Priority Substances Directive 2008/105/EC is a ‘Daughter’ Directive of the WFD, which sets 
out a priority list of substances posing a threat to or via the aquatic environment. The PSD 
establishes environmental quality standards for priority substances, which have been set at 
concentrations that are safe for the aquatic environment and for human health. In addition, there is 
a further aim of reducing (or eliminating) pollution of surface water (rivers, lakes, estuaries and 
coastal waters) by pollutants on the list. The WFD requires that countries establish a list of 
dangerous substances that are being discharged and EQS for them. In England and Wales, this 
list is provided in the River Basin Districts Typology, Standards and Groundwater threshold values 
(Water Framework Directive) (England and Wales) Directions 2010. In order to achieve the 
objectives of the WFD, classification schemes are used to describe where the water environment 
is of good quality and where it may require improvement. 

Environmental Permitting Regulations (EPR)  

The Environmental Permitting (England and Wales) Regulations 2016 (as amended) provide a 
single regulatory framework that streamlines and integrates waste management licensing, pollution 
prevention and control, water discharge consenting, groundwater authorisations, and radioactive 
substances regulation. Schedule 22, paragraph 6 of EPR 2016 states: ‘the regulator must, in 
exercising its relevant functions, take all necessary measures - (a) to prevent the input of any 
hazardous substance to groundwater; and (b) to limit the input of non-hazardous pollutants to 
groundwater so as to ensure that such inputs do not cause pollution of groundwater.’ 

 
Notes: 

1. The above information is provided for background but does not constitute site-specific 
advice 

2. The above summary applies to England only. Variations exist within other countries of the 
United Kingdom 
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APPENDIX D  
TECHNICAL BACKGROUND  

H1 Desk Study 

Aquifer designation and Source protection zones 

Principal aquifer: layers of rock or drift deposit that have high intergranular and/or fracture 
permeability (usually providing a high level of water storage). They may support water supply and/or 
river base flow on a strategic scale.  

Secondary A aquifer: permeable layers capable of supporting water supplies at a local rather than 
strategic scale, and in some cases forming an important source of base flow to rivers.  

Secondary B aquifer: predominantly lower permeability layers that may store and yield limited 
amounts of groundwater due to localised features such as fissures, thin permeable horizons and 
weathering.  

Secondary undifferentiated aquifer: it has not been possible to attribute either a category A or B to 
a rock type. In most cases this means that it was previously designated as both a minor and non-
aquifer in different locations owing to the variable characteristics.  

Unproductive’ strata: low permeability with negligible significance for water supply or river base 
flow. 

The EA generally adopts a three-fold classification of source protection zones (SPZ) surround 
abstractions for public water supply. The Site is situated in an area defined as follows:  

 Zone 1 or the ‘inner protection zone’ is located immediately adjacent to the groundwater 

source and is based on a 50-day travel time from any point below the water table to the source. 

It is designed to protect against the effects of human activity and biological/chemical 

contaminants that may have an immediate effect on the source 

 Zone 2 or the ‘outer protection zone’ is defined by a 400-day travel time from a point below 

the water table to the source. The travel time is designed to provide delay and attenuation of 

slowly degrading pollutants 

 Zone 3 or the ‘total catchment’ is the area around the source within which all groundwater 

recharge is presumed to be discharged at the source.  

Preliminary risk assessment methodology 

LCRM outlines the framework to be followed for risk assessment in the UK. The framework is 
designed to be consistent with UK legislation and policies including planning. An outline conceptual 
model should be formed at the preliminary risk assessment stage that collates all the existing 
information pertaining to a site in text, tabular or diagrammatic form. The outline conceptual model 
identifies potentially complete (termed possible) contaminant linkages (contaminant–pathway–
receptor) and is used as the basis for the design of the site investigation. The outline conceptual 
model is updated as further information becomes available, for example as a result of the site 
investigation.  
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Production of a conceptual model requires an assessment of risk to be made. Risk is a combination 
of the likelihood of an event occurring and the magnitude of its consequences. Therefore, both the 
likelihood and the consequences of an event must be taken into account when assessing risk. RSK 
has adopted guidance provided in CIRIA C552 for use in the production of conceptual models. 

The likelihood of an event can be classified on a four-point system using the following terms and 
definitions based on CIRIA C552: 

 highly likely: the event appears very likely in the short term and almost inevitable over the long 

term or there is evidence at the receptor of harm or pollution 

 likely: it is probable that an event will occur or circumstances are such that the event is not 

inevitable, but possible in the short term and likely over the long term 

 low likelihood: circumstances are possible under which an event could occur, but it is not 

certain even in the long term that an event would occur and it is less likely in the short term 

 unlikely: circumstances are such that it is improbable the event would occur even in the long 

term. 

The severity can be classified using a similar system also based on CIRIA C552. The terms and 
definitions relating to severity are: 

 severe: short term (acute) risk to human health likely to result in ‘significant harm’ as defined 

by the Environment Protection Act 1990, Part IIA. Short-term risk of pollution of sensitive water 

resources. Catastrophic damage to buildings or property. Short-term risk to an ecosystem or 

organism forming part of that ecosystem (note definition of ecosystem in ‘Draft Circular on 

Contaminated Land’, DETR 2000) 

 medium: chronic damage to human health (‘significant harm’ as defined in ‘Draft Circular on 

Contaminated Land’, DETR 2000), pollution of sensitive water resources, significant change 

in an ecosystem or organism forming part of that ecosystem  

 mild: pollution of non-sensitive water resources. Significant damage to crops, buildings, 

structures and services (‘significant harm’ as defined in ‘Draft Circular on Contaminated Land’, 

DETR 2000). Damage to sensitive buildings, structures or the environment 

 minor: harm, not necessarily significant, but that could result in financial loss or expenditure 

to resolve. Non-permanent human health effects easily prevented by use of personal 

protective clothing. Easily repairable damage to buildings, structures and services. 

Once the probability of an event occurring and its consequences have been classified, a risk 
category can be assigned according to the table below. 

 

  Consequences 

  Severe Medium Mild Minor 

P
ro

b
a

b
ili

ty
 

Highly likely Very high High Moderate Moderate/low 

Likely High Moderate Moderate/low Low 
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Low likelihood Moderate Moderate/low Low Very low 

Unlikely Moderate/low Low Very low Very low 

Definitions of these risk categories are as follows together with an assessment of the further work 
that may be required: 

 very high: there is a high probability that severe harm could occur or there is evidence that 

severe harm is currently happening. This risk, if realised, could result in substantial liability; 

urgent investigation and remediation are likely to be required 

 high: harm is likely to occur. Realisation of the risk is likely to present a substantial liability. 

Urgent investigation is required. Remedial works may be necessary in the short term and are 

likely over the long term 

 moderate: it is possible that harm could arise, but it is unlikely that the harm would be severe 

and it is more likely that the harm would be relatively mild. Investigation is normally required 

to clarify the risk and determine the liability. Some remedial works may be required in the 

longer term 

 low: it is possible that harm could occur, but it is likely that if realised this harm would at worst 

normally be mild 

 very low: there is a low possibility that harm could occur and if realised the harm is unlikely to 

be severe. 

H2 Site Investigation Methodology 

Ground gas monitoring 

An infrared gas meter was used to measure gas flow, concentrations of carbon dioxide (CO2), 
methane (CH4) and oxygen (O2) in percentage by volume, while hydrogen sulphide (H2S) and 
carbon monoxide (CO) were recorded in parts per million. Initial and steady state concentrations 
were recorded. In addition, during the first monitoring round, all wells were screened with a PID to 
establish if there are any interferences and cross-sensitivity of other hydrocarbons with the infrared 
gas meter. 

Low flow groundwater sampling 

Groundwater samples were retrieved using a United States Environment Protection Agency 
(USEPA) approved low-flow purging and sampling methodology. 

The low-flow method relies on moving groundwater through the well screen at approximately the 
same rate as it flows through the geological formation. This results in a significant reduction in the 
volume of water extracted before sampling and significantly reduces the amount of disturbance of 
the water in the monitoring well during purging and sampling. Drawdown levels in the monitoring 
well and water quality indicator parameters (pH, temperature, electrical conductivity, redox potential 
and dissolved oxygen) are monitored during low-flow purging and sampling, with stabilisation 
indicating that purging is complete and sampling can begin. As the flow rate used for purging, in 
most cases, is the same or only slightly higher than the flow rate used for sampling, and because 
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purging and sampling are conducted as one continuous operation in the field, the process is 
referred to as low-flow purging and sampling. 

Reuse of suitable materials 

The Definition of Waste: Development Industry Code of Practice (CL:AIRE, 2011) (CoP) was 
developed in consultation with the Environment Agency and development industry to enable the 
re-use of materials under certain scenarios and subject to demonstrating that specific criteria are 
met. The current reuse scenarios covered by the CoP comprise 

 reuse on the site of origin (with or without treatment) 

 direct transfer of clean and natural soils between sites 

 use in the development of land other than the site of origin following treatment at an 

authorised Hub site (including a fixed soil treatment facility). 

The importation of made ground soils (irrespective of contamination status) or crushed demolition 
materials is not permitted currently under the CoP and requires either a standard rules 
environmental permit or a U1 waste exemption (see below). 

In the context of excavated materials used on-sites undergoing development, four factors are 
considered to be of particular relevance in determining if the material is a waste or when it ceases 
to be waste: 

 the aim of the Waste Framework Directive is not undermined, i.e. if the use of the material 

will create an unacceptable risk of pollution of the environment or harm to human health it is 

likely to be waste 

 the material is certain to be used 

 the material is suitable for use both chemically and geotechnically 

 only the required quantity of material will be used. 

The CoP requires the preparation of a materials management plan (MMP) that confirms the above 
factors will be met. This plan needs to be reviewed by a ‘Qualified Person’ (QP) who will then issue 
a declaration form to the EA. As the project progresses, data must be collated and on completion 
a verification report produced that shows the MMP was followed and describes any changes.  

The MMP establishes whether specific materials are classified as waste and how excavated 
materials will be treated and/or reused in line with the CoP. The MMP is likely to form part of the 
site waste management plan. 

 



 

   

SUEZ Recycling and Recovery UK Ltd  

Phase 2 Geo-environmental Site Investigation (Planning Phase): Hallenbeagle 

315111 R02 (01) 

 

APPENDIX E  
EXPLORATORY HOLE RECORDS 
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APPENDIX F  
PHOTOGRAPHIC LOG 
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APPENDIX G 
GROUND GAS MONITORING DATA AND SITE CONDITIONS  



GAS MONITORING FIELD SHEET

Monitoring
Date:

02/08/2022

50

Time of
Monitoring 
(hh:mm) Flow readings 

Atmospheric 
Pressure (mb)

Time Start (hh:mm)

Time End (hh:mm)

Stage 1 Flow 
Readings 

Stage 1 Flow 
Readings 

Time of flow monitoring 
(sec) 

Flow Reading (l/hr)

0 0 0

5 0 0

10 0 0

15 0 0

20 0 0

25 0 0

30 0 0

40 0 0

50 0 0

60 0

90

120

150

180

Stage 1 gas flow - 
Peak (l/h)

0

Stage 1 gas flow - 
Steady State (l/h)

0

No groundwater.

Purge Start:       

Stage 2 Gas 
Monitoring:

No Purge End:      

Post-Purge 
(DTW) (m)

Post testing 
remarks:

STAGE 3
WATER LEVEL
OBSERVATION

Depth
(from datum)

Purge Volume: (ltrs)

16.9

16.7

16.4

Contract Ref: 315111

Depth (from datum) to water 
(DTW):                    (m)

Depth (from datum) to well 
base (DTB):  (m)

Hole Purged:  Yes / No

4.62

Gas readings
Differential 

Pressure (mb)

1004 -0.1

420

300

480

15

540

360

120

90

30

60

Note: Flow should be recorded at 5 second intervals up to 30 seconds, 10 second intervals to 2 minutes and 
30 second intervals up to 3 minutes or until steady-state readings are obtained. Typically, steady state 
conditions occur within 30 seconds to a minute. The differential pressure reading (in Pa) should also be 
recorded during this period. 

LEL

 (%)

PID 

(ppm)

Tidal State: (if applicable) High / Low / Rising / Falling

Observations (e.g. on-site activities):

Gas tap:
SINGLE     /     

DOUBLE 

Page number:

HallenbeagleContract Name:

Project Manager / Engineer:

600

Time:       

No

Sample Media: Gas/Water

Gas Cannister Start (mb)

Gas Cannister End (mb)

Gas Cannister Duration (mins)

Exploratory Position ID: 

Install Type:   SINGLE  /  DOUBLE Single

BH1

Measurement datum:
TOC / GL / TOP / Other                 

Air Temperature:                         
oC             

Pre-Testing Remarks:

Monitoring Round Number: 1 Test Number:
1

Pipe Ref:  1) Shallow   2) 
Deep

Pipe Diameter: 19mm/ 40mm / 50mm / 
Other  (mm)

Weather:

Offset to
GL (m):

Device:

Serial Number:

Daily Check:

0

4.2

4.7

4.9

Ground Conditions:

Wind: NONE  /  LIGHT  /  MEDIUM  /  STRONG

Carbon 
monoxide 

(ppm)

Hydrogen 
sulphide 
(ppm)

20.8

18.5

17.1

17

0

1

2

3

Sample Ref Type (EW / G) Container

Data Collected By: OG

Checked:

Water Observations: 

240

180

TPF210 Issue 6

Time of gas 
monitoring (sec)

Methane

(%/vol)

Carbon 
Dioxide 
(%/vol)

Oxygen

(%/vol)

0

LNAPL Top (from datum) (m):

DNAPL Top (from datum) (m):

Samples Taken:      Yes   /   No

5

5.2

5.7

5.6

6.1

0

1

2

3

4

5

6

7

8

16.3

16.2

4

5

6

7

8

78.1

77

77.8

77.7

79.2

77.5

77.9

78.1

78.1



GAS MONITORING FIELD SHEET

Monitoring
Date:

02/08/2022

50

Time of
Monitoring 
(hh:mm) Flow readings 

Atmospheric 
Pressure (mb)

Time Start (hh:mm)

Time End (hh:mm)

Stage 1 Flow 
Readings 

Stage 1 Flow 
Readings 

Time of flow monitoring 
(sec) 

Flow Reading (l/hr)

0 0 0

5 0 0

10 0 0

15 0 0

20 0 0

25 0 0

30 0 0

40 0

50 0

60 0 0

90

120

150

180

Stage 1 gas flow - 
Peak (l/h)

0

Stage 1 gas flow - 
Steady State (l/h)

0

TPF210 Issue 6

Checked:

Contract Ref: 315111 Page number:

Contract Name: Hallenbeagle Data Collected By: OG

Project Manager / Engineer:

Gas Cannister Duration (mins)

Depth
(from datum)

Sample Ref Type (EW / G) Container

Post testing 
remarks:

Samples Taken:      Yes   /   No No

Sample Media: Gas/Water

No groundwater Gas Cannister Start (mb)

Gas Cannister End (mb)

Hole Purged:  Yes / No No Purge End:      Water Observations: 

Purge Volume: (ltrs) Post-Purge 
(DTW) (m)

Depth (from datum) to well 
base (DTB):  (m)

4.72 Purge Start:       DNAPL Top (from datum) (m):

Note: Flow should be recorded at 5 second intervals up to 30 seconds, 10 second intervals to 2 minutes and 
30 second intervals up to 3 minutes or until steady-state readings are obtained. Typically, steady state 
conditions occur within 30 seconds to a minute. The differential pressure reading (in Pa) should also be 
recorded during this period. 

STAGE 3
WATER LEVEL
OBSERVATION

Depth (from datum) to water 
(DTW):                    (m)

Time:       LNAPL Top (from datum) (m):

600

540

480

420

360

300

240

180 4.1 20.7 0 0 82.2

120 4.1 19.7 0 0 81.2

90 4.1 18.7 0 0 80.2

60 4.1 17.7 0 0 79.2

30 4.2 17.6 0 0 78.2

15 4.2 18.5 0 0 77.9

LEL

 (%)

PID 

(ppm)
Time of gas 

monitoring (sec)

0 0 21 0 0 79

Stage 2 Gas 
Monitoring:

Methane

(%/vol)

Carbon 
Dioxide 
(%/vol)

Oxygen

(%/vol)

Carbon 
monoxide 

(ppm)

Hydrogen 
sulphide 
(ppm)

Observations (e.g. on-site activities):

Install Type:   SINGLE  /  DOUBLE Single Pipe Ref:  1) Shallow   2) 
Deep

Pipe Diameter: 19mm/ 40mm / 50mm / 
Other  (mm)

Gas readings
Differential 

Pressure (mb)

Gas tap:
SINGLE     /     

DOUBLE 

Tidal State: (if applicable) High / Low / Rising / Falling

Exploratory Position ID: BH2 Monitoring Round Number: 1 Test Number:
1

Gas tap open Weather: Serial Number:

Ground Conditions: Daily Check:

Wind: NONE  /  LIGHT  /  MEDIUM  /  STRONG

Measurement datum:
TOC / GL / TOP / Other                 

Offset to
GL (m):

Pre-Testing Remarks: Air Temperature:                         
oC             

Device:
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APPENDIX H 
LABORATORY CERTIFICATES FOR SOIL ANALYSIS 

 



Envirolab Job Number:
Issue Number: 1 Date:

Client:

Project Manager:
Project Name:
Project Ref:
Order No:

Date Samples Received:
Date Instructions Received:
Date Analysis  Completed:

Notes - Soil analysis

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

Notes - General

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

All analysis is performed on the dried and crushed sample for samples with Matrix Code 7 and this supercedes any "A" subscripts. 

For complex, multi-compound analysis, quality control results do not always fall within chart limits for every compound and we have criteria for reporting in these situations.

If results are in italic font they are associated with such quality control failures and may be unreliable.

A deviating samples report is appended and will indicate if samples or tests have been found to be deviating. Any test results affected may not be an accurate record of the concentration 

at the time of sampling and, as a result, may be invalid

Predominant Matrix Codes: 1 = SAND, 2 = LOAM, 3 = CLAY, 4 = LOAM/SAND, 5 = SAND/CLAY, 6 = CLAY/LOAM, 7 = OTHER, 8 = Asbestos bulk ID sample

Secondary Matrix Codes: A = contains stones, B = contains construction rubble, C = contains visible hydrocarbons, D = contains glass/metal, E = contains roots/twigs.

IS indicates Insufficient sample for analysis, NDP indicates No Determination Possible and NAD indicates No Asbestos Detected. 

Analytical results reflect the quality of the sample at the time of analysis only. Opinions and interpretations expressed are outside the scope of our accreditation.

Please contact us if you need any further information.

HWOL TPH Code: EH_CU_1D_AL: Extractable hydrocarbons - i.e. everything extracted by the solvent(s), Clean-up - e.g. by florisil, silica gel, GC - Single coil gas chromatography, Aliphatics only

Approved by:

Danielle Brierley
Deputy Client Services Supervisor

The Old School
Stillhouse Lane
Bedminster

Rachael Lockyer

For samples with Matrix Codes 1 - 6 natural stones >10mm are removed or excluded from the sample prior to analysis and reported results corrected to a whole sample basis.

27-Jul-22

11-Jul-22

315111
N/A

Units 7 & 8, Sandpits Business Park

Mottram Road, Hyde, Cheshire, SK14 3AR

Subscript "A" indicates analysis performed on the sample as received. "D" indicates analysis performed on the dried sample, crushed to pass a 2mm sieve, unless asbestos is found to be

present in which case all analysis is performed on the sample as received.

Final Test Report

Bristol
UK, BS3 4EB

11-Jul-22

All analysis is performed on the sample as received for soil samples from outside the European Union and this supercedes any "D" subscripts

For samples with Matrix Code 7 the whole sample is dried and crushed prior to analysis.

22/06752

RSK Environment Ltd Bristol

Hallenbeagle

25-Jul-22
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Landfill WAC analysis must not be used for hazardous waste classification purposes. 
This analysis is only applicable for landfill acceptance and does not give any indication 
as to whether a waste may be hazardous or non-hazardous. 

Method

IS
O

1
7

0
2

5

M
C

E
R

T
S

22/06752/16

A-T-031 N N 7.30

A-T-ANC N N 0.03

A-T-ANC N N 0.02

A-T-030 N N 7.8 7.8
Total Organic Carbon (%)D A-T-032 N N 2.53

A-T-019 N N 1.34

A-T-007 N N 19

A-T-004 N N <0.007

A-T-022 N N <0.01

2:1 8:1 2:1
Cumulative 

10:1

A-T-025 N N 0.829 0.454 1.687 4.980
A-T-025 N N 0.050 0.027 0.102 0.300
A-T-025 N N <0.001 <0.001 <0.002 <0.01
A-T-025 N N 0.007 0.004 0.014 0.040
A-T-025 N N 0.318 0.169 0.647 1.870
A-T-025 N N <0.0005 <0.0005 <0.001 <0.005
A-T-025 N N 0.001 <0.001 0.002 <0.01
A-T-025 N N 0.006 0.003 0.012 0.030
A-T-025 N N 0.085 0.049 0.173 0.530
A-T-025 N N 0.003 0.003 0.006 0.030
A-T-025 N N 0.001 <0.001 0.002 <0.01
A-T-025 N N 0.195 0.113 0.397 1.230
A-T-026 N N 12 4 24 53
A-T-026 N N 1.2 1.0 2.4 11.0
A-T-026 N N 8 2 16 23
A-T-035 N N 121 44 246 530
A-T-050 N N <0.01 <0.01 <0.02 <0.1

Dissolved Organic Carbon A-T-032 N N 55.2 29.60 112 326

A-T-031 N N 7.8 7.6
A-T-037 N N 243 88

0.181
A-T-044 N N 96.6

A-T-046 0.350
A-T-046 0.200

A-T-046 1.400

Sample Matrix Code

Client Sample Number

Depth to Top

6

Sample Details

06/07/2022
Soil

5

Loss on Ignition (%)D

Lab Sample ID

Date Sampled
Sample Type

Solid Waste Analysis

Client Sample ID

Depth to Bottom

pH (pH Units)D

ANC to pH 6 (mol/kg)D

Landfill Waste Acceptance Criteria Limits 

HP01

5AE

Stable Non-reactive 
Hazardous Waste in 

Non-Hazardous 
Landfill

- >6 -

0.4
Inert Waste Landfill

- to be evaluated to be evaluated

Hazardous Waste 
Landfill

ANC to pH 4 (mol/kg)D - to be evaluated to be evaluated

Mineral Oil (mg/kg)A EH_CU_1D_AL

3

- - 10

PAH Sum of 17 (mg/kg) A
- -

100 -

Sum of BTEX (mg/kg)A 6 - -

Sum of 7 PCBs (mg/kg)A 1 - -

-

500

Arsenic 0.5 2 25

mg/l mg/kg
Eluate Analysis

Limit values for compliance leaching test using

BS EN 12457-3 at L/S 10 l/kg (mg/kg)

Barium 20 100 300
Cadmium 0.04 1 5
Chromium 0.5 10 70
Copper 2 50 100
Mercury 0.01 0.2 2
Molybdenum 0.5 10 30
Nickel 0.4 10 40
Lead 0.5 10 50
Antimony 0.06 0.7 5
Selenium 0.1 0.5 7
Zinc 4 50 200
Chloride 800 15000 25000

150 500Fluoride

- -

10

Total Dissolved Solids 4000

Stated acceptance limits are for guidance only and Envirolab cannot be held responsible for any discrepancies with current legislation

Mass Sample (kg)
Dry Matter (%)
Stage 1
Volume Leachant, L2 (l)

Sulphate as SO4 1000 20000 50000

Volume Leachant, L8 (l)

pH (pH Units)
Conductivity (µS/cm)

60000 100000

800 1000

Phenol Index

500

1

Leach Test Information

Filtered Eluate Volume, VE1 (l)

Stage 2
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Landfill WAC analysis must not be used for hazardous waste classification purposes. 
This analysis is only applicable for landfill acceptance and does not give any indication 
as to whether a waste may be hazardous or non-hazardous. 

Method

IS
O

1
7

0
2

5

M
C

E
R

T
S

22/06752/17

A-T-031 N N 7.08

A-T-ANC N N 0.03

A-T-ANC N N 0.02

A-T-030 N N 5.7 5.7
Total Organic Carbon (%)D A-T-032 N N 2.44

A-T-019 N N 0.28

A-T-007 N N 15

A-T-004 N N <0.007

A-T-022 N N <0.01

2:1 8:1 2:1
Cumulative 

10:1

A-T-025 N N 1.136 0.347 2.305 4.380
A-T-025 N N 0.060 0.021 0.122 0.260
A-T-025 N N <0.001 <0.001 <0.002 <0.01
A-T-025 N N 0.010 0.003 0.020 0.040
A-T-025 N N 0.392 0.131 0.795 1.610
A-T-025 N N <0.0005 <0.0005 <0.001 <0.005
A-T-025 N N <0.001 <0.001 <0.002 <0.01
A-T-025 N N 0.006 0.002 0.012 0.020
A-T-025 N N 0.152 0.045 0.308 0.570
A-T-025 N N 0.004 0.003 0.008 0.030
A-T-025 N N 0.001 <0.001 0.002 <0.01
A-T-025 N N 0.190 0.062 0.385 0.770
A-T-026 N N 11 3 22 43
A-T-026 N N 1.3 1.0 2.5 10.0
A-T-026 N N 30 4 60 72
A-T-035 N N 80 24 162 305
A-T-050 N N <0.01 <0.01 <0.02 <0.1

Dissolved Organic Carbon A-T-032 N N 37.7 23.60 76 253

A-T-031 N N 7.6 7.6
A-T-037 N N 159 49

0.180
A-T-044 N N 97.2

A-T-046 0.350
A-T-046 0.200

A-T-046 1.400

Stated acceptance limits are for guidance only and Envirolab cannot be held responsible for any discrepancies with current legislation

Dry Matter (%)

Stage 1
Volume Leachant, L2 (l)
Filtered Eluate Volume, VE1 (l)

Stage 2
Volume Leachant, L8 (l)

Leach Test Information

pH (pH Units)
Conductivity (µS/cm)

Mass Sample (kg)

Phenol Index 1 - -

500 800 1000

Sulphate as SO4 1000 20000 50000

Total Dissolved Solids 4000 60000 100000

Chloride 800 15000 25000
Fluoride 10 150 500

Selenium 0.1 0.5 7
Zinc 4 50 200

Lead 0.5 10 50
Antimony 0.06 0.7 5

Molybdenum 0.5 10 30
Nickel 0.4 10 40

Copper 2 50 100
Mercury 0.01 0.2 2

Cadmium 0.04 1 5
Chromium 0.5 10 70

Arsenic 0.5 2 25
Barium 20 100 300

Sum of BTEX (mg/kg)A 6 - -

Eluate Analysis
Limit values for compliance leaching test using

mg/l mg/kg BS EN 12457-3 at L/S 10 l/kg (mg/kg)

Mineral Oil (mg/kg)A EH_CU_1D_AL 500 - -

Sum of 7 PCBs (mg/kg)A 1 - -

3 5 6

PAH Sum of 17 (mg/kg) A 100 - -

ANC to pH 6 (mol/kg)D - to be evaluated to be evaluated

Loss on Ignition (%)D - - 10

pH (pH Units)D - >6 -

ANC to pH 4 (mol/kg)D - to be evaluated to be evaluated

Sample Type Soil
Sample Matrix Code 4AE

Solid Waste Analysis

Depth to Top 0.8
Depth to Bottom
Date Sampled 06/07/2022

Sample Details

Landfill Waste Acceptance Criteria Limits 
Lab Sample ID

Client Sample Number

Inert Waste Landfill

Stable Non-reactive 
Hazardous Waste in 

Non-Hazardous 
Landfill

Hazardous Waste 
Landfill

Client Sample ID HP01
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Landfill WAC analysis must not be used for hazardous waste classification purposes. 
This analysis is only applicable for landfill acceptance and does not give any indication 
as to whether a waste may be hazardous or non-hazardous. 

Method

IS
O

1
7

0
2

5

M
C

E
R

T
S

22/06752/18

A-T-031 N N 6.71

A-T-ANC N N 0.02

A-T-ANC N N <0.01

A-T-030 N N 7.5 7.5
Total Organic Carbon (%)D A-T-032 N N 2.67

A-T-019 N N 1.24

A-T-007 N N 12

A-T-004 N N <0.007

A-T-022 N N <0.01

2:1 8:1 2:1
Cumulative 

10:1

A-T-025 N N 1.563 0.319 3.179 4.620
A-T-025 N N 0.112 0.025 0.228 0.350
A-T-025 N N 0.001 <0.001 0.002 <0.01
A-T-025 N N 0.019 0.004 0.039 0.060
A-T-025 N N 0.863 0.154 1.755 2.360
A-T-025 N N <0.0005 <0.0005 <0.001 <0.005
A-T-025 N N <0.001 <0.001 <0.002 <0.01
A-T-025 N N 0.014 0.002 0.028 0.030
A-T-025 N N 0.234 0.047 0.476 0.690
A-T-025 N N 0.003 0.003 0.006 0.030
A-T-025 N N 0.002 <0.001 0.004 <0.01
A-T-025 N N 0.407 0.083 0.828 1.200
A-T-026 N N 20 8 40 92
A-T-026 N N 1.1 0.9 2.2 9.0
A-T-026 N N 23 2 47 40
A-T-035 N N 64 <20 130 <200
A-T-050 N N <0.01 <0.01 <0.02 <0.1

Dissolved Organic Carbon A-T-032 N N 40 26.40 81 280

A-T-031 N N 7.4 7.4
A-T-037 N N 129 38

0.181
A-T-044 N N 96.7

A-T-046 0.350
A-T-046 0.200

A-T-046 1.400

Stated acceptance limits are for guidance only and Envirolab cannot be held responsible for any discrepancies with current legislation

Dry Matter (%)

Stage 1
Volume Leachant, L2 (l)
Filtered Eluate Volume, VE1 (l)

Stage 2
Volume Leachant, L8 (l)

Leach Test Information

pH (pH Units)
Conductivity (µS/cm)

Mass Sample (kg)

Phenol Index 1 - -

500 800 1000

Sulphate as SO4 1000 20000 50000

Total Dissolved Solids 4000 60000 100000

Chloride 800 15000 25000
Fluoride 10 150 500

Selenium 0.1 0.5 7
Zinc 4 50 200

Lead 0.5 10 50
Antimony 0.06 0.7 5

Molybdenum 0.5 10 30
Nickel 0.4 10 40

Copper 2 50 100
Mercury 0.01 0.2 2

Cadmium 0.04 1 5
Chromium 0.5 10 70

Arsenic 0.5 2 25
Barium 20 100 300

Sum of BTEX (mg/kg)A 6 - -

Eluate Analysis
Limit values for compliance leaching test using

mg/l mg/kg BS EN 12457-3 at L/S 10 l/kg (mg/kg)

Mineral Oil (mg/kg)A EH_CU_1D_AL 500 - -

Sum of 7 PCBs (mg/kg)A 1 - -

3 5 6

PAH Sum of 17 (mg/kg) A 100 - -

ANC to pH 6 (mol/kg)D - to be evaluated to be evaluated

Loss on Ignition (%)D - - 10

pH (pH Units)D - >6 -

ANC to pH 4 (mol/kg)D - to be evaluated to be evaluated

Sample Type Soil
Sample Matrix Code 4AE

Solid Waste Analysis

HP02
Depth to Top 0.5
Depth to Bottom
Date Sampled 06/07/2022

Sample Details

Landfill Waste Acceptance Criteria Limits 
Lab Sample ID

Client Sample Number

Inert Waste Landfill

Stable Non-reactive 
Hazardous Waste in 

Non-Hazardous 
Landfill

Hazardous Waste 
Landfill

Client Sample ID
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Landfill WAC analysis must not be used for hazardous waste classification purposes. 
This analysis is only applicable for landfill acceptance and does not give any indication 
as to whether a waste may be hazardous or non-hazardous. 

Method

IS
O

1
7

0
2

5

M
C
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R
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S

22/06752/19

A-T-031 N N 7.06

A-T-ANC N N 0.03

A-T-ANC N N 0.02

A-T-030 N N 5.6 5.6
Total Organic Carbon (%)D A-T-032 N N 2.27

A-T-019 N N 0.56

A-T-007 N N <10

A-T-004 N N <0.007

A-T-022 N N <0.01

2:1 8:1 2:1
Cumulative 

10:1

A-T-025 N N 1.324 0.395 2.684 5.020
A-T-025 N N 0.089 0.030 0.180 0.370
A-T-025 N N 0.001 <0.001 0.002 <0.01
A-T-025 N N 0.015 0.004 0.030 0.050
A-T-025 N N 0.698 0.171 1.415 2.320
A-T-025 N N <0.0005 <0.0005 <0.001 <0.005
A-T-025 N N <0.001 <0.001 <0.002 <0.01
A-T-025 N N 0.008 0.003 0.016 0.040
A-T-025 N N 0.211 0.060 0.428 0.770
A-T-025 N N 0.006 0.005 0.012 0.050
A-T-025 N N 0.001 <0.001 0.002 <0.01
A-T-025 N N 0.360 0.104 0.730 1.340
A-T-026 N N 16 9 32 97
A-T-026 N N 1.1 1.0 2.3 10.0
A-T-026 N N 31 4 63 71
A-T-035 N N 70 25 142 302
A-T-050 N N <0.01 <0.01 <0.02 <0.1

Dissolved Organic Carbon A-T-032 N N 54.8 26.80 111 301

A-T-031 N N 7.4 7.4
A-T-037 N N 141 49

0.180
A-T-044 N N 97.4

A-T-046 0.350
A-T-046 0.200

A-T-046 1.400

Stated acceptance limits are for guidance only and Envirolab cannot be held responsible for any discrepancies with current legislation

Dry Matter (%)

Stage 1
Volume Leachant, L2 (l)
Filtered Eluate Volume, VE1 (l)

Stage 2
Volume Leachant, L8 (l)

Leach Test Information

pH (pH Units)
Conductivity (µS/cm)

Mass Sample (kg)

Phenol Index 1 - -

500 800 1000

Sulphate as SO4 1000 20000 50000

Total Dissolved Solids 4000 60000 100000

Chloride 800 15000 25000
Fluoride 10 150 500

Selenium 0.1 0.5 7
Zinc 4 50 200

Lead 0.5 10 50
Antimony 0.06 0.7 5

Molybdenum 0.5 10 30
Nickel 0.4 10 40

Copper 2 50 100
Mercury 0.01 0.2 2

Cadmium 0.04 1 5
Chromium 0.5 10 70

Arsenic 0.5 2 25
Barium 20 100 300

Sum of BTEX (mg/kg)A 6 - -

Eluate Analysis
Limit values for compliance leaching test using

mg/l mg/kg BS EN 12457-3 at L/S 10 l/kg (mg/kg)

Mineral Oil (mg/kg)A EH_CU_1D_AL 500 - -

Sum of 7 PCBs (mg/kg)A 1 - -

3 5 6

PAH Sum of 17 (mg/kg) A 100 - -

ANC to pH 6 (mol/kg)D - to be evaluated to be evaluated

Loss on Ignition (%)D - - 10

pH (pH Units)D - >6 -

ANC to pH 4 (mol/kg)D - to be evaluated to be evaluated

Sample Type Soil
Sample Matrix Code 4AE

Solid Waste Analysis

HP02
Depth to Top 0.8
Depth to Bottom
Date Sampled 06/07/2022

Sample Details

Landfill Waste Acceptance Criteria Limits 
Lab Sample ID

Client Sample Number

Inert Waste Landfill

Stable Non-reactive 
Hazardous Waste in 

Non-Hazardous 
Landfill

Hazardous Waste 
Landfill

Client Sample ID
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Landfill WAC analysis must not be used for hazardous waste classification purposes. 
This analysis is only applicable for landfill acceptance and does not give any indication 
as to whether a waste may be hazardous or non-hazardous. 

Method

IS
O

1
7

0
2
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M
C

E
R
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S

22/06752/20

A-T-031 N N 7.77

A-T-ANC N N 0.03

A-T-ANC N N 0.02

A-T-030 N N 5 5
Total Organic Carbon (%)D A-T-032 N N 1.48

A-T-019 N N 1.22

A-T-007 N N 19

A-T-004 N N <0.007

A-T-022 N N <0.01

2:1 8:1 2:1
Cumulative 

10:1

A-T-025 N N 0.605 0.526 1.229 5.370
A-T-025 N N 0.029 0.020 0.059 0.210
A-T-025 N N <0.001 <0.001 <0.002 <0.01
A-T-025 N N 0.004 0.003 0.008 0.030
A-T-025 N N 0.187 0.127 0.380 1.340
A-T-025 N N <0.0005 <0.0005 <0.001 <0.005
A-T-025 N N 0.003 <0.001 0.006 <0.01
A-T-025 N N 0.004 0.003 0.008 0.030
A-T-025 N N 0.041 0.032 0.083 0.330
A-T-025 N N 0.005 0.004 0.010 0.040
A-T-025 N N <0.001 <0.001 <0.002 <0.01
A-T-025 N N 0.125 0.099 0.254 1.020
A-T-026 N N 7 7 13 70
A-T-026 N N 1.2 1.0 2.5 10.0
A-T-026 N N 28 4 57 65
A-T-035 N N 119 50 242 580
A-T-050 N N <0.01 <0.01 <0.02 <0.1

Dissolved Organic Carbon A-T-032 N N 37.7 26.90 77 282

A-T-031 N N 7.6 7.7
A-T-037 N N 238 101

0.181
A-T-044 N N 96.9

A-T-046 0.350
A-T-046 0.200

A-T-046 1.400

Stated acceptance limits are for guidance only and Envirolab cannot be held responsible for any discrepancies with current legislation

Dry Matter (%)

Stage 1
Volume Leachant, L2 (l)
Filtered Eluate Volume, VE1 (l)

Stage 2
Volume Leachant, L8 (l)

Leach Test Information

pH (pH Units)
Conductivity (µS/cm)

Mass Sample (kg)

Phenol Index 1 - -

500 800 1000

Sulphate as SO4 1000 20000 50000

Total Dissolved Solids 4000 60000 100000

Chloride 800 15000 25000
Fluoride 10 150 500

Selenium 0.1 0.5 7
Zinc 4 50 200

Lead 0.5 10 50
Antimony 0.06 0.7 5

Molybdenum 0.5 10 30
Nickel 0.4 10 40

Copper 2 50 100
Mercury 0.01 0.2 2

Cadmium 0.04 1 5
Chromium 0.5 10 70

Arsenic 0.5 2 25
Barium 20 100 300

Sum of BTEX (mg/kg)A 6 - -

Eluate Analysis
Limit values for compliance leaching test using

mg/l mg/kg BS EN 12457-3 at L/S 10 l/kg (mg/kg)

Mineral Oil (mg/kg)A EH_CU_1D_AL 500 - -

Sum of 7 PCBs (mg/kg)A 1 - -

3 5 6

PAH Sum of 17 (mg/kg) A 100 - -

ANC to pH 6 (mol/kg)D - to be evaluated to be evaluated

Loss on Ignition (%)D - - 10

pH (pH Units)D - >6 -

ANC to pH 4 (mol/kg)D - to be evaluated to be evaluated

Sample Type Soil
Sample Matrix Code 4AE

Solid Waste Analysis

HP03
Depth to Top 0.4
Depth to Bottom
Date Sampled 06/07/2022

Sample Details

Landfill Waste Acceptance Criteria Limits 
Lab Sample ID

Client Sample Number

Inert Waste Landfill

Stable Non-reactive 
Hazardous Waste in 

Non-Hazardous 
Landfill

Hazardous Waste 
Landfill

Client Sample ID
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Landfill WAC analysis must not be used for hazardous waste classification purposes. 
This analysis is only applicable for landfill acceptance and does not give any indication 
as to whether a waste may be hazardous or non-hazardous. 

Method

IS
O

1
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22/06752/21

A-T-031 N N 8.13

A-T-ANC N N 0.08

A-T-ANC N N 0.05

A-T-030 N N ndp ndp
Total Organic Carbon (%)D A-T-032 N N 1.98

A-T-019 N N 1.5

A-T-007 N N 31

A-T-004 N N <0.007

A-T-022 N N <0.01

2:1 8:1 2:1
Cumulative 

10:1

A-T-025 N N 0.549 0.499 1.110 5.060
A-T-025 N N 0.023 0.016 0.047 0.170
A-T-025 N N <0.001 <0.001 <0.002 <0.01
A-T-025 N N 0.003 0.002 0.006 0.020
A-T-025 N N 0.154 0.111 0.312 1.160
A-T-025 N N <0.0005 <0.0005 <0.001 <0.005
A-T-025 N N 0.003 <0.001 0.006 <0.01
A-T-025 N N 0.003 0.002 0.006 0.020
A-T-025 N N 0.029 0.023 0.059 0.240
A-T-025 N N 0.006 0.004 0.012 0.040
A-T-025 N N <0.001 <0.001 <0.002 <0.01
A-T-025 N N 0.089 0.078 0.180 0.790
A-T-026 N N 8 6 15 64
A-T-026 N N 1.3 0.9 2.6 10.0
A-T-026 N N 28 1 57 42
A-T-035 N N 119 46 241 544
A-T-050 N N <0.01 <0.01 <0.02 <0.1

Dissolved Organic Carbon A-T-032 N N 36.9 25.90 75 272

A-T-031 N N 7.7 7.7
A-T-037 N N 239 91

0.179
A-T-044 N N 97.8

A-T-046 0.350
A-T-046 0.200

A-T-046 1.400

Stated acceptance limits are for guidance only and Envirolab cannot be held responsible for any discrepancies with current legislation

Dry Matter (%)

Stage 1
Volume Leachant, L2 (l)
Filtered Eluate Volume, VE1 (l)

Stage 2
Volume Leachant, L8 (l)

Leach Test Information

pH (pH Units)
Conductivity (µS/cm)

Mass Sample (kg)

Phenol Index 1 - -

500 800 1000

Sulphate as SO4 1000 20000 50000

Total Dissolved Solids 4000 60000 100000

Chloride 800 15000 25000
Fluoride 10 150 500

Selenium 0.1 0.5 7
Zinc 4 50 200

Lead 0.5 10 50
Antimony 0.06 0.7 5

Molybdenum 0.5 10 30
Nickel 0.4 10 40

Copper 2 50 100
Mercury 0.01 0.2 2

Cadmium 0.04 1 5
Chromium 0.5 10 70

Arsenic 0.5 2 25
Barium 20 100 300

Sum of BTEX (mg/kg)A 6 - -

Eluate Analysis
Limit values for compliance leaching test using

mg/l mg/kg BS EN 12457-3 at L/S 10 l/kg (mg/kg)

Mineral Oil (mg/kg)A EH_CU_1D_AL 500 - -

Sum of 7 PCBs (mg/kg)A 1 - -

3 5 6

PAH Sum of 17 (mg/kg) A 100 - -

ANC to pH 6 (mol/kg)D - to be evaluated to be evaluated

Loss on Ignition (%)D - - 10

pH (pH Units)D - >6 -

ANC to pH 4 (mol/kg)D - to be evaluated to be evaluated

Sample Type Soil
Sample Matrix Code 4AE

Solid Waste Analysis

HP03
Depth to Top 0.8
Depth to Bottom
Date Sampled 06/07/2022

Sample Details

Landfill Waste Acceptance Criteria Limits 
Lab Sample ID

Client Sample Number

Inert Waste Landfill

Stable Non-reactive 
Hazardous Waste in 

Non-Hazardous 
Landfill

Hazardous Waste 
Landfill

Client Sample ID
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Units 7 & 8 Sandpits Business Park  
Mottram Road, Hyde, Cheshire, SK14 3AR  

FINAL ANALYTICAL TEST REPORT 
SUPPLEMENT TO TEST REPORT 22/06752/1 

Amendments: Request for Additional Analysis 

 Envirolab Job Number: 22/06752  
 Issue Number: 2 Date: 23 August, 2022 
 
 
 Client: RSK Environment Ltd Bristol 
  The Old School 
  Stillhouse Lane 
  Bedminster 
  Bristol 
  UK 
  BS3 4EB  
 
 Project Manager: Rachael Lockyer  
 Project Name: Hallenbeagle  
 Project Ref: 315111  
 Order No: N/A  
 Date Samples Received: 11/07/22  
 Date Instructions Received: 11/07/22  
 Date Analysis Completed: 23/08/22  
 
 
 Approved by:  
 

  
 Danielle Brierley 
 Deputy Client Services Supervisor 
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 Envirolab Job Number: 22/06752 Client Project Name: Hallenbeagle 

   Client Project Ref: 315111 

Lab Sample ID 22/06752/1 22/06752/2 22/06752/3 22/06752/4 22/06752/5 22/06752/6 22/06752/7 

Client Sample No        

Client Sample ID TP01b TP02 TP03 TP06 TP05 TP07 TP08 

Depth to Top 0.50 0.50 0.50 0.50 0.50 0.50 2.6 

Depth To Bottom        

Date Sampled 04-Jul-22 04-Jul-22 04-Jul-22 04-Jul-22 05-Jul-22 05-Jul-22 05-Jul-22 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 4AE 4ABE 4AE 4ABE 4AE 4AE 4ABE 

% Stones >10mmA 15.8 23.8 46.4 19.9 37.3 8.0 7.0 % w/w 0.1 A-T-044 

Total Organic CarbonD
M# 1.02 1.13 0.50 0.62 0.11 1.90 <0.03 % w/w 0.03 A-T-032s 

ArsenicD
M#  1190 555  1350 274 129 449 39 mg/kg 1 A-T-024s 

CadmiumD
M# 1.8 1.5 1.4 1.0 0.6 1.4 1.1 mg/kg 0.5 A-T-024s 

CopperD
M# 380 328 748 129 71 244 24 mg/kg 1 A-T-024s 

ChromiumD
M# 20 18 15 17 11 20 19 mg/kg 1 A-T-024s 

Chromium (hexavalent)D <1 <1 <1 <1 <1 <1 <1 mg/kg 1 A-T-040s 

LeadD
M# 78 71 65 30 12 55 23 mg/kg 1 A-T-024s 

MercuryD <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 mg/kg 0.17 A-T-024s 

NickelDM# 10 11 10 7 4 10 7 mg/kg 1 A-T-024s 

SeleniumD
M# <1 <1 <1 <1 <1 <1 <1 mg/kg 1 A-T-024s 

ZincD
M# 416 343 334 177 91 236 254 mg/kg 5 A-T-024s 
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 Envirolab Job Number: 22/06752 Client Project Name: Hallenbeagle 

   Client Project Ref: 315111 

Lab Sample ID 22/06752/1 22/06752/2 22/06752/3 22/06752/4 22/06752/5 22/06752/6 22/06752/7 

Client Sample No        

Client Sample ID TP01b TP02 TP03 TP06 TP05 TP07 TP08 

Depth to Top 0.50 0.50 0.50 0.50 0.50 0.50 2.6 

Depth To Bottom        

Date Sampled 04-Jul-22 04-Jul-22 04-Jul-22 04-Jul-22 05-Jul-22 05-Jul-22 05-Jul-22 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 4AE 4ABE 4AE 4ABE 4AE 4AE 4ABE 

Asbestos in Soil (inc. matrix)           

Asbestos in soilD
# NAD NAD NAD NAD NAD NAD NAD   A-T-045 

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

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

Asbestos ACM - Suitable for Water 
Absorption Test?D 

N/A N/A N/A N/A N/A N/A N/A   A-T-045 
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 Envirolab Job Number: 22/06752 Client Project Name: Hallenbeagle 

   Client Project Ref: 315111 

Lab Sample ID 22/06752/1 22/06752/2 22/06752/3 22/06752/4 22/06752/5 22/06752/6 22/06752/7 

Client Sample No        

Client Sample ID TP01b TP02 TP03 TP06 TP05 TP07 TP08 

Depth to Top 0.50 0.50 0.50 0.50 0.50 0.50 2.6 

Depth To Bottom        

Date Sampled 04-Jul-22 04-Jul-22 04-Jul-22 04-Jul-22 05-Jul-22 05-Jul-22 05-Jul-22 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 4AE 4ABE 4AE 4ABE 4AE 4AE 4ABE 

PAH-16MS           

AcenaphtheneA
M# 0.02 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 mg/kg 0.01 A-T-019s 

AcenaphthyleneA
M# 0.07 <0.01 <0.01 0.04 <0.01 <0.01 <0.01 mg/kg 0.01 A-T-019s 

AnthraceneA
M# 0.10 0.03 <0.02 0.11 <0.02 <0.02 <0.02 mg/kg 0.02 A-T-019s 

Benzo(a)anthraceneA
M# 0.86 0.12 0.10 0.13 <0.04 0.06 <0.04 mg/kg 0.04 A-T-019s 

Benzo(a)pyreneA
M# 1.20 0.11 0.13 0.12 <0.04 0.07 <0.04 mg/kg 0.04 A-T-019s 

Benzo(b)fluorantheneA
M# 1.46 0.14 0.16 0.15 <0.05 0.10 <0.05 mg/kg 0.05 A-T-019s 

Benzo(ghi)peryleneA
M# 0.72 0.05 0.09 0.07 <0.05 <0.05 <0.05 mg/kg 0.05 A-T-019s 

Benzo(k)fluorantheneA
M# 0.54 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 mg/kg 0.07 A-T-019s 

ChryseneA
M# 0.89 0.14 0.12 0.13 <0.06 0.07 <0.06 mg/kg 0.06 A-T-019s 

Dibenzo(ah)anthraceneA
M# 0.15 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 mg/kg 0.04 A-T-019s 

FluorantheneA
M# 1.39 0.29 0.19 0.39 <0.08 0.13 <0.08 mg/kg 0.08 A-T-019s 

FluoreneA
M# 0.02 <0.01 <0.01 0.04 <0.01 <0.01 <0.01 mg/kg 0.01 A-T-019s 

Indeno(123-cd)pyreneA
M# 0.88 0.07 0.10 0.09 <0.03 0.05 <0.03 mg/kg 0.03 A-T-019s 

Naphthalene A
M# <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 mg/kg 0.03 A-T-019s 

PhenanthreneA
M# 0.33 0.17 0.06 0.46 <0.03 <0.03 <0.03 mg/kg 0.03 A-T-019s 

PyreneA
M# 1.34 0.24 0.17 0.32 <0.07 0.11 <0.07 mg/kg 0.07 A-T-019s 

Total PAH-16MSA
M# 9.97 1.36 1.12 2.07 <0.08 0.59 <0.08 mg/kg 0.01 A-T-019s 

           

TPH Total with ID           

TPH total (>C6-C40)A
M#  -  33  -   -   -  63 <10 mg/kg 10 A-T-007s 

TPH ID InterpretationA  -  Profile 
indicative of 

humic 
substances 

 -   -   -  Profile 
indicative of 

humic 
substances 

N/A   A-T-007s 
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 Envirolab Job Number: 22/06752 Client Project Name: Hallenbeagle 

   Client Project Ref: 315111 

Lab Sample ID 22/06752/1 22/06752/2 22/06752/3 22/06752/4 22/06752/5 22/06752/6 22/06752/7 

Client Sample No        

Client Sample ID TP01b TP02 TP03 TP06 TP05 TP07 TP08 

Depth to Top 0.50 0.50 0.50 0.50 0.50 0.50 2.6 

Depth To Bottom        

Date Sampled 04-Jul-22 04-Jul-22 04-Jul-22 04-Jul-22 05-Jul-22 05-Jul-22 05-Jul-22 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 4AE 4ABE 4AE 4ABE 4AE 4AE 4ABE 

TPH CWG with Clean Up           

Ali >C5-C6A
#  -  <0.01  -   -   -   -  <0.01 mg/kg 0.01 A-T-022s 

Ali >C6-C8A
#  -  <0.01  -   -   -   -  <0.01 mg/kg 0.01 A-T-022s 

Ali >C8-C10A  -  <1  -   -   -   -  <1 mg/kg 1 A-T-055s 

Ali >C10-C12A
M#  -  <1  -   -   -   -  <1 mg/kg 1 A-T-055s 

Ali >C12-C16A
M#  -  <1  -   -   -   -  <1 mg/kg 1 A-T-055s 

Ali >C16-C21A
M#  -  <1  -   -   -   -  <1 mg/kg 1 A-T-055s 

Ali >C21-C35A
M#  -  4  -   -   -   -  <1 mg/kg 1 A-T-055s 

Total AliphaticsA  -  4  -   -   -   -  <1 mg/kg 1 A-T-055s 

Aro >C5-C7A
#  -  <0.01  -   -   -   -  <0.01 mg/kg 0.01 A-T-022s 

Aro >C7-C8A
#  -  <0.01  -   -   -   -  <0.01 mg/kg 0.01 A-T-022s 

Aro >C8-C10A  -  <1  -   -   -   -  <1 mg/kg 1 A-T-055s 

Aro >C10-C12A  -  <1  -   -   -   -  <1 mg/kg 1 A-T-055s 

Aro >C12-C16A  -  <1  -   -   -   -  <1 mg/kg 1 A-T-055s 

Aro >C16-C21A
M#  -  2  -   -   -   -  <1 mg/kg 1 A-T-055s 

Aro >C21-C35A
M#  -  9  -   -   -   -  <1 mg/kg 1 A-T-055s 

Total AromaticsA  -  11  -   -   -   -  <1 mg/kg 1 A-T-055s 

TPH (Ali & Aro >C5-C35)A  -  14  -   -   -   -  <1 mg/kg 1 A-T-055s 

BTEX - BenzeneA
#  -  <0.01  -   -   -   -  <0.01 mg/kg 0.01 A-T-022s 

BTEX - TolueneA
#  -  <0.01  -   -   -   -  <0.01 mg/kg 0.01 A-T-022s 

BTEX - Ethyl BenzeneA
#  -  <0.01  -   -   -   -  <0.01 mg/kg 0.01 A-T-022s 

BTEX - m & p XyleneA
#  -  <0.01  -   -   -   -  <0.01 mg/kg 0.01 A-T-022s 

BTEX - o XyleneA
#  -  <0.01  -   -   -   -  <0.01 mg/kg 0.01 A-T-022s 

MTBEA
#  -  <0.01  -   -   -   -  <0.01 mg/kg 0.01 A-T-022s 
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 Envirolab Job Number: 22/06752 Client Project Name: Hallenbeagle 

   Client Project Ref: 315111 

Lab Sample ID 22/06752/9 22/06752/10 22/06752/11 22/06752/12 22/06752/13 22/06752/14 22/06752/15 

Client Sample No        

Client Sample ID TP10 TP14 TP04 TP13 BH1 BH2 TP12 

Depth to Top 0.5 0.5 0.50 0.50 0.50 0.50 1.40 

Depth To Bottom        

Date Sampled 05-Jul-22 05-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 4ABE 4AE 6AE 4AE 4ABE 6AE 4A 

% Stones >10mmA 4.4 43.1 <0.1 23.9 31.0 21.5 17.6 % w/w 0.1 A-T-044 

Total Organic CarbonD
M# 1.32 0.84 1.97 2.28 0.86 1.88 <0.03 % w/w 0.03 A-T-032s 

ArsenicD
M# 290  11400  1050 249 466 973 48 mg/kg 1 A-T-024s 

CadmiumD
M# 1.1 <0.5 2.5 0.9 1.2 1.3 <0.5 mg/kg 0.5 A-T-024s 

CopperD
M# 134 228 559 160 177 466 32 mg/kg 1 A-T-024s 

ChromiumD
M# 18 13 22 15 14 16 7 mg/kg 1 A-T-024s 

Chromium (hexavalent)D <1 <1 <1 <1 <1 <1 <1 mg/kg 1 A-T-040s 

LeadD
M# 36 40 76 42 30 41 15 mg/kg 1 A-T-024s 

MercuryD <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 mg/kg 0.17 A-T-024s 

NickelDM# 8 17 13 7 10 7 2 mg/kg 1 A-T-024s 

SeleniumD
M# <1 1 <1 <1 <1 <1 <1 mg/kg 1 A-T-024s 

ZincD
M# 218 205 636 172 242 209 21 mg/kg 5 A-T-024s 
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 Envirolab Job Number: 22/06752 Client Project Name: Hallenbeagle 

   Client Project Ref: 315111 

Lab Sample ID 22/06752/9 22/06752/10 22/06752/11 22/06752/12 22/06752/13 22/06752/14 22/06752/15 

Client Sample No        

Client Sample ID TP10 TP14 TP04 TP13 BH1 BH2 TP12 

Depth to Top 0.5 0.5 0.50 0.50 0.50 0.50 1.40 

Depth To Bottom        

Date Sampled 05-Jul-22 05-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 4ABE 4AE 6AE 4AE 4ABE 6AE 4A 

Asbestos in Soil (inc. matrix)           

Asbestos in soilD
# NAD NAD Chrysotile NAD NAD NAD NAD   A-T-045 

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

Asbestos Matrix (microscope)D - - Loose Fibres - - - -   A-T-045 

Asbestos ACM - Suitable for Water 
Absorption Test?D 

N/A N/A N/A N/A N/A N/A N/A   A-T-045 

           

Asbestos in Soil Quantification % 
(Hand Picking & Weighing) 

          

Asbestos in soil % composition (hand 
picking and weighing)D 

 -   -  0.005  -   -   -   -  % w/w 0.001 A-T-054 
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 Envirolab Job Number: 22/06752 Client Project Name: Hallenbeagle 

   Client Project Ref: 315111 

Lab Sample ID 22/06752/9 22/06752/10 22/06752/11 22/06752/12 22/06752/13 22/06752/14 22/06752/15 

Client Sample No        

Client Sample ID TP10 TP14 TP04 TP13 BH1 BH2 TP12 

Depth to Top 0.5 0.5 0.50 0.50 0.50 0.50 1.40 

Depth To Bottom        

Date Sampled 05-Jul-22 05-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 4ABE 4AE 6AE 4AE 4ABE 6AE 4A 

PAH-16MS           

AcenaphtheneA
M# <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 mg/kg 0.01 A-T-019s 

AcenaphthyleneA
M# <0.01 <0.01 0.02 <0.01 0.05 <0.01 <0.01 mg/kg 0.01 A-T-019s 

AnthraceneA
M# <0.02 <0.02 0.06 <0.02 0.12 <0.02 <0.02 mg/kg 0.02 A-T-019s 

Benzo(a)anthraceneA
M# 0.04 0.06 0.43 0.12 0.86 <0.04 <0.04 mg/kg 0.04 A-T-019s 

Benzo(a)pyreneA
M# 0.06 0.07 0.55 0.12 1.13 <0.04 <0.04 mg/kg 0.04 A-T-019s 

Benzo(b)fluorantheneA
M# 0.08 0.10 0.68 0.16 1.35 0.06 <0.05 mg/kg 0.05 A-T-019s 

Benzo(ghi)peryleneA
M# <0.05 <0.05 0.29 0.06 0.69 <0.05 <0.05 mg/kg 0.05 A-T-019s 

Benzo(k)fluorantheneA
M# <0.07 <0.07 0.25 <0.07 0.47 <0.07 <0.07 mg/kg 0.07 A-T-019s 

ChryseneA
M# <0.06 0.08 0.46 0.13 0.86 <0.06 <0.06 mg/kg 0.06 A-T-019s 

Dibenzo(ah)anthraceneA
M# <0.04 <0.04 0.05 <0.04 0.12 <0.04 <0.04 mg/kg 0.04 A-T-019s 

FluorantheneA
M# 0.11 0.13 0.73 0.24 1.51 <0.08 <0.08 mg/kg 0.08 A-T-019s 

FluoreneA
M# <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 mg/kg 0.01 A-T-019s 

Indeno(123-cd)pyreneA
M# 0.03 0.06 0.37 0.07 0.86 <0.03 <0.03 mg/kg 0.03 A-T-019s 

Naphthalene A
M# <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 mg/kg 0.03 A-T-019s 

PhenanthreneA
M# 0.04 0.06 0.21 0.07 0.31 0.04 <0.03 mg/kg 0.03 A-T-019s 

PyreneA
M# 0.10 0.12 0.67 0.21 1.44 <0.07 <0.07 mg/kg 0.07 A-T-019s 

Total PAH-16MSA
M# 0.46 0.68 4.77 1.18 9.81 0.10 <0.08 mg/kg 0.01 A-T-019s 

           

TPH Total with ID           

TPH total (>C6-C40)A
M#  -   -   -   -  233  -   -  mg/kg 10 A-T-007s 

TPH ID InterpretationA  -   -   -   -  Profile 
indicative of 

PAHs and 
other heavier 
unresolved 

hydrocarbon
s 

 -   -    A-T-007s 
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 Envirolab Job Number: 22/06752 Client Project Name: Hallenbeagle 

   Client Project Ref: 315111 

Lab Sample ID 22/06752/9 22/06752/10 22/06752/11 22/06752/12 22/06752/13 22/06752/14 22/06752/15 

Client Sample No        

Client Sample ID TP10 TP14 TP04 TP13 BH1 BH2 TP12 

Depth to Top 0.5 0.5 0.50 0.50 0.50 0.50 1.40 

Depth To Bottom        

Date Sampled 05-Jul-22 05-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 4ABE 4AE 6AE 4AE 4ABE 6AE 4A 

TPH CWG with Clean Up           

Ali >C5-C6A
#  -   -   -  <0.01  -   -   -  mg/kg 0.01 A-T-022s 

Ali >C6-C8A
#  -   -   -  <0.01  -   -   -  mg/kg 0.01 A-T-022s 

Ali >C8-C10A  -   -   -  <1  -   -   -  mg/kg 1 A-T-055s 

Ali >C10-C12A
M#  -   -   -  <1  -   -   -  mg/kg 1 A-T-055s 

Ali >C12-C16A
M#  -   -   -  <1  -   -   -  mg/kg 1 A-T-055s 

Ali >C16-C21A
M#  -   -   -  <1  -   -   -  mg/kg 1 A-T-055s 

Ali >C21-C35A
M#  -   -   -  13  -   -   -  mg/kg 1 A-T-055s 

Total AliphaticsA  -   -   -  13  -   -   -  mg/kg 1 A-T-055s 

Aro >C5-C7A
#  -   -   -  <0.01  -   -   -  mg/kg 0.01 A-T-022s 

Aro >C7-C8A
#  -   -   -  <0.01  -   -   -  mg/kg 0.01 A-T-022s 

Aro >C8-C10A  -   -   -  <1  -   -   -  mg/kg 1 A-T-055s 

Aro >C10-C12A  -   -   -  <1  -   -   -  mg/kg 1 A-T-055s 

Aro >C12-C16A  -   -   -  <1  -   -   -  mg/kg 1 A-T-055s 

Aro >C16-C21A
M#  -   -   -  5  -   -   -  mg/kg 1 A-T-055s 

Aro >C21-C35A
M#  -   -   -  14  -   -   -  mg/kg 1 A-T-055s 

Total AromaticsA  -   -   -  19  -   -   -  mg/kg 1 A-T-055s 

TPH (Ali & Aro >C5-C35)A  -   -   -  33  -   -   -  mg/kg 1 A-T-055s 

BTEX - BenzeneA
#  -   -   -  <0.01  -   -   -  mg/kg 0.01 A-T-022s 

BTEX - TolueneA
#  -   -   -  <0.01  -   -   -  mg/kg 0.01 A-T-022s 

BTEX - Ethyl BenzeneA
#  -   -   -  <0.01  -   -   -  mg/kg 0.01 A-T-022s 

BTEX - m & p XyleneA
#  -   -   -  <0.01  -   -   -  mg/kg 0.01 A-T-022s 

BTEX - o XyleneA
#  -   -   -  <0.01  -   -   -  mg/kg 0.01 A-T-022s 

MTBEA
#  -   -   -  <0.01  -   -   -  mg/kg 0.01 A-T-022s 
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 Envirolab Job Number: 22/06752 Client Project Name: Hallenbeagle 

   Client Project Ref: 315111 

Lab Sample ID 22/06752/16 22/06752/17 22/06752/18 22/06752/19 22/06752/20 22/06752/21 22/06752/22 

Client Sample No        

Client Sample ID HP01 HP01 HP02 HP02 HP03 HP03 TP015 

Depth to Top 0.40 0.80 0.50 0.80 0.40 0.80 0.50 

Depth To Bottom        

Date Sampled 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 05-Jul-22 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 5AE 4AE 4AE 4AE 4AE 4AE 4AE 

% Stones >10mmA 9.7 12.4 8.4 15.7 26.8 <0.1 28.8 % w/w 0.1 A-T-044 

Total Organic CarbonD
M# 2.53 2.44 2.67 2.27 1.48 1.98 1.19 % w/w 0.03 A-T-032s 

ArsenicD
M# 541 572 479 486 632 646 235 mg/kg 1 A-T-024s 

CadmiumD
M# 1.1 1.1 1.3 1.2 1.0 1.6 0.9 mg/kg 0.5 A-T-024s 

CopperD
M# 231 242 252 228 203 233 136 mg/kg 1 A-T-024s 

ChromiumD
M# 17 16 20 17 16 19 15 mg/kg 1 A-T-024s 

Chromium (hexavalent)D <1 <1 <1 <1 <1 <1 <1 mg/kg 1 A-T-040s 

LeadD
M# 54 56 58 54 51 54 33 mg/kg 1 A-T-024s 

MercuryD <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 mg/kg 0.17 A-T-024s 

NickelDM# 9 8 10 8 10 11 6 mg/kg 1 A-T-024s 

SeleniumD
M# <1 <1 <1 3 <1 <1 <1 mg/kg 1 A-T-024s 

ZincD
M# 226 199 256 219 227 266 150 mg/kg 5 A-T-024s 
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 Envirolab Job Number: 22/06752 Client Project Name: Hallenbeagle 

   Client Project Ref: 315111 

Lab Sample ID 22/06752/16 22/06752/17 22/06752/18 22/06752/19 22/06752/20 22/06752/21 22/06752/22 

Client Sample No        

Client Sample ID HP01 HP01 HP02 HP02 HP03 HP03 TP015 

Depth to Top 0.40 0.80 0.50 0.80 0.40 0.80 0.50 

Depth To Bottom        

Date Sampled 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 05-Jul-22 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 5AE 4AE 4AE 4AE 4AE 4AE 4AE 

Asbestos in Soil (inc. matrix)           

Asbestos in soilD
# NAD NAD NAD NAD NAD Chrysotile NAD   A-T-045 

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

Asbestos Matrix (microscope)D - - - - - Loose Fibres -   A-T-045 

Asbestos ACM - Suitable for Water 
Absorption Test?D 

N/A N/A N/A N/A N/A N/A N/A   A-T-045 

           

Asbestos in Soil Quantification % 
(Hand Picking & Weighing) 

          

Asbestos in soil % composition (hand 
picking and weighing)D 

 -   -   -   -   -  <0.001  -  % w/w 0.001 A-T-054 
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 Envirolab Job Number: 22/06752 Client Project Name: Hallenbeagle 

   Client Project Ref: 315111 

Lab Sample ID 22/06752/16 22/06752/17 22/06752/18 22/06752/19 22/06752/20 22/06752/21 22/06752/22 

Client Sample No        

Client Sample ID HP01 HP01 HP02 HP02 HP03 HP03 TP015 

Depth to Top 0.40 0.80 0.50 0.80 0.40 0.80 0.50 

Depth To Bottom        

Date Sampled 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 05-Jul-22 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 5AE 4AE 4AE 4AE 4AE 4AE 4AE 

PAH-16MS           

AcenaphtheneA
M# <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 mg/kg 0.01 A-T-019s 

AcenaphthyleneA
M# <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 mg/kg 0.01 A-T-019s 

AnthraceneA
M# 0.03 <0.02 0.02 <0.02 <0.02 0.03 <0.02 mg/kg 0.02 A-T-019s 

Benzo(a)anthraceneA
M# 0.12 <0.04 0.11 0.05 0.11 0.12 0.04 mg/kg 0.04 A-T-019s 

Benzo(a)pyreneA
M# 0.12 <0.04 0.11 0.06 0.12 0.12 0.04 mg/kg 0.04 A-T-019s 

Benzo(b)fluorantheneA
M# 0.17 0.06 0.15 0.08 0.15 0.16 0.06 mg/kg 0.05 A-T-019s 

Benzo(ghi)peryleneA
M# 0.08 <0.05 0.05 <0.05 0.08 0.10 <0.05 mg/kg 0.05 A-T-019s 

Benzo(k)fluorantheneA
M# <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 mg/kg 0.07 A-T-019s 

ChryseneA
M# 0.14 <0.06 0.12 0.07 0.12 0.15 <0.06 mg/kg 0.06 A-T-019s 

Dibenzo(ah)anthraceneA
M# <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 mg/kg 0.04 A-T-019s 

FluorantheneA
M# 0.26 0.10 0.25 0.12 0.23 0.27 0.09 mg/kg 0.08 A-T-019s 

FluoreneA
M# <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 mg/kg 0.01 A-T-019s 

Indeno(123-cd)pyreneA
M# 0.09 <0.03 0.07 0.04 0.09 0.10 0.03 mg/kg 0.03 A-T-019s 

Naphthalene A
M# <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 mg/kg 0.03 A-T-019s 

PhenanthreneA
M# 0.10 0.03 0.15 0.05 0.08 0.11 0.03 mg/kg 0.03 A-T-019s 

PyreneA
M# 0.21 0.08 0.19 0.10 0.19 0.23 0.07 mg/kg 0.07 A-T-019s 

Total PAH-16MSA
M# 1.32 0.27 1.22 0.57 1.17 1.42 0.36 mg/kg 0.01 A-T-019s 

           

TPH Total with ID           

TPH total (>C6-C40)A
M#  -   -   -   -  71  -  14 mg/kg 10 A-T-007s 

TPH ID InterpretationA  -   -   -   -  Profile 
indicative of 

PAHs and 
other heavier 
unresolved 

hydrocarbon
s 

 -  Concentratio
n too low to 

identify 

  A-T-007s 
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 Envirolab Job Number: 22/06752 Client Project Name: Hallenbeagle 

   Client Project Ref: 315111 

Lab Sample ID 22/06752/16 22/06752/17 22/06752/18 22/06752/19 22/06752/20 22/06752/21 22/06752/22 

Client Sample No        

Client Sample ID HP01 HP01 HP02 HP02 HP03 HP03 TP015 

Depth to Top 0.40 0.80 0.50 0.80 0.40 0.80 0.50 

Depth To Bottom        

Date Sampled 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 06-Jul-22 05-Jul-22 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 5AE 4AE 4AE 4AE 4AE 4AE 4AE 

TPH CWG with Clean Up           

Ali >C5-C6A
#  -   -  <0.01  -   -   -  <0.01 mg/kg 0.01 A-T-022s 

Ali >C6-C8A
#  -   -  <0.01  -   -   -  <0.01 mg/kg 0.01 A-T-022s 

Ali >C8-C10A  -   -  <1  -   -   -  <1 mg/kg 1 A-T-055s 

Ali >C10-C12A
M#  -   -  <1  -   -   -  <1 mg/kg 1 A-T-055s 

Ali >C12-C16A
M#  -   -  <1  -   -   -  <1 mg/kg 1 A-T-055s 

Ali >C16-C21A
M#  -   -  <1  -   -   -  <1 mg/kg 1 A-T-055s 

Ali >C21-C35A
M#  -   -  11  -   -   -  4 mg/kg 1 A-T-055s 

Total AliphaticsA  -   -  11  -   -   -  4 mg/kg 1 A-T-055s 

Aro >C5-C7A
#  -   -  <0.01  -   -   -  <0.01 mg/kg 0.01 A-T-022s 

Aro >C7-C8A
#  -   -  <0.01  -   -   -  <0.01 mg/kg 0.01 A-T-022s 

Aro >C8-C10A  -   -  <1  -   -   -  <1 mg/kg 1 A-T-055s 

Aro >C10-C12A  -   -  <1  -   -   -  <1 mg/kg 1 A-T-055s 

Aro >C12-C16A  -   -  <1  -   -   -  <1 mg/kg 1 A-T-055s 

Aro >C16-C21A
M#  -   -  4  -   -   -  <1 mg/kg 1 A-T-055s 

Aro >C21-C35A
M#  -   -  15  -   -   -  3 mg/kg 1 A-T-055s 

Total AromaticsA  -   -  19  -   -   -  3 mg/kg 1 A-T-055s 

TPH (Ali & Aro >C5-C35)A  -   -  30  -   -   -  7 mg/kg 1 A-T-055s 

BTEX - BenzeneA
#  -   -  <0.01  -   -   -  <0.01 mg/kg 0.01 A-T-022s 

BTEX - TolueneA
#  -   -  <0.01  -   -   -  <0.01 mg/kg 0.01 A-T-022s 

BTEX - Ethyl BenzeneA
#  -   -  <0.01  -   -   -  <0.01 mg/kg 0.01 A-T-022s 

BTEX - m & p XyleneA
#  -   -  <0.01  -   -   -  <0.01 mg/kg 0.01 A-T-022s 

BTEX - o XyleneA
#  -   -  <0.01  -   -   -  <0.01 mg/kg 0.01 A-T-022s 

MTBEA
#  -   -  <0.01  -   -   -  <0.01 mg/kg 0.01 A-T-022s 
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REPORT NOTES 
 
General 

  This report shall not be reproduced, except in full, without written approval from Envirolab. 
  The results reported herein relate only to the material supplied to the laboratory. 
  The residue of any samples contained within this report, and any received with the same delivery, will be disposed of six weeks after    initial scheduling. For 
samples tested for Asbestos we will retain a portion of the dried sample for a minimum of six months after the    initial Asbestos testing is completed. 
  Analytical results reflect the quality of the sample at the time of analysis only.  

Opinions and interpretations expressed are outside the scope of our accreditation. 
If results are in italic font they are associated with an AQC failure, these are not accredited and are unreliable. 
A deviating samples report is appended and will indicate if samples or tests have been found to be deviating. Any test results affected may not be an 
accurate record of the concentration at the time of sampling and, as a result, may be invalid. 
The Client Sample No, Client Sample ID, Depth to Top, Depth to Bottom and Date Sampled were all provided by the client. 
 
Soil chemical analysis: 
All results are reported as dry weight (<40°C). 
For samples with Matrix Codes 1 - 6 natural stones, brick and concrete fragments >10mm and any extraneous material (visible glass, metal or twigs) are 
removed and excluded from the sample prior to analysis and reported results corrected to a whole sample basis. This is reported as '% stones >10mm'.  
For samples with Matrix Code 7 the whole sample is dried and crushed prior to analysis a  
All analysis is performed on the sample as received for soil samples which are positive for asbestos or the client has informed asbestos may be present 
and/or if they are from outside the European Union and this supersedes any "D" subscripts. 
 
TPH analysis of water by method A-T-007: 
Free and visible oils are excluded from the sample used for analysis so that the reported result represents the dissolved  
phase only. 
 
Electrical Conductivity of water by Method A-T-037: 
Results greater than 12900µS/cm @ 25°C / 11550µS/cm @ 20°C fall outside the calibration range and as such are unaccredited. 
 
Asbestos: 
Asbestos in soil analysis is performed on a dried aliquot of the submitted sample and cannot guarantee to identify asbestos if only present in small numbers 
as discrete fibres/fragments in the original sample.  
Stones etc. are not removed from the sample prior to analysis. 
Quantification of asbestos is a 3 stage process including visual identification, hand picking and weighing and fibre counting by sedimentation/phase contrast 
optical microscopy if required. If asbestos is identified as being present but is not in a form that is suitable for analysis by hand picking and weighing 
(normally if the asbestos is present as free fibres) quantification by sedimentation is performed. Where ACMs are found a percentage asbestos is assigned to 
each with reference to 'HSG264, Asbestos: The survey guide' and the calculated asbestos content is expressed as a percentage of the dried soil sample 
aliquot used. 
 
Predominant Matrix Codes:  
1 = SAND, 2 = LOAM, 3 = CLAY, 4 = LOAM/SAND, 5 = SAND/CLAY, 6 = CLAY/LOAM, 7 = OTHER, 8 = Asbestos bulk ID sample, 9 = INCINERATOR ASH. 
Samples with Matrix Code 7 & 8 are not predominantly a SAND/LOAM/CLAY mix and are not covered by our BSEN 17025 or MCERTS accreditations, with 
the exception of bulk asbestos which are BSEN 17025 accredited. 
Secondary Matrix Codes: 
A = contains stones, B = contains construction rubble, C = contains visible hydrocarbons, D = contains glass/metal,  
E = contains roots/twigs. 
 
Key: 
IS indicates Insufficient Sample for analysis.  
US indicates Unsuitable Sample for analysis. 
NDP indicates No Determination Possible.  
NAD indicates No Asbestos Detected. 
N/A indicates Not Applicable. 
Superscript # indicates method accredited to ISO 17025.  
Superscript "M" indicates method accredited to MCERTS. 
Subscript "A" indicates analysis performed on the sample as received. 
Subscript "D" indicates analysis performed on the dried sample, crushed to pass a 2mm sieve 
Subscript "^" indicates analysis has dependant options against results. Testing dependant on results appear in the comments area of your sample receipt. 
EPH CWG results have humics mathematically subtracted through instrument calculation 
TPH results "with Cleanup" indicates results cleaned up with Silica during extraction  
 

                           EPH CWG GCxGC ID from TPH CWG 

 Where we have identified humic substances in any ID's from TPH CWG with Clean Up please note that the concentration of these          

                       humic substances is not included in the quantified results and are included in the ID for information. 

 Please contact us if you need any further information. 
        
         v2 
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APPENDIX I  
GENERIC ASSESSMENT CRITERIA FOR COMMERCIAL USE 
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APPENDIX J  
GENERIC ASSESSMENT CRITERIA POTABLE WATER SUPPLY 
PIPES 

A range of pipe materials is available and careful selection, design and installation is required to 
ensure that water supply pipes are satisfactorily installed and meet the requirements of the Water 
Supply (Water Fittings) Regulations 1999 in England and Wales, the Byelaws 2000 in Scotland and 
the Northern Ireland Water Regulations. The regulations include a requirement to use only suitable 
materials when laying water pipes and laying water pipes without protection is not permitted at 
contaminated sites. The water supply company has a statutory duty to enforce the regulations.  

Contaminants in the ground can pose a risk to human health by permeating potable water supply 
pipes. To fulfil their statutory obligation, UK water supply companies require robust evidence from 
developers to demonstrate either that the ground in which new plastic supply pipes will be laid is 
free from specific contaminants, or that the proposed remedial strategy will mitigate any existing 
risk. If these requirements cannot be demonstrated to the satisfaction of the relevant water 
company, it becomes necessary to specify an alternative pipe material on the whole development 
or in specific zones.  

In 2010, UK Water Industry Research (UKWIR) published Guidance for the Selection of Water 
Supply Pipes to be used in Brownfield Sites (Report Ref. No. 10/WM/03/21). This report reviewed 
previously published industry guidelines and threshold concentrations adopted by individual water 
supply companies.  

The focus of the UKWIR research project was to develop clear and concise procedures, which 
provide consistency in the pipe selection decision process. It was intended to provide guidance that 
can be used to ensure compliance with current regulations and to prevent water supply pipe failing 
prematurely due to the presence of contamination. 

The report concluded that in most circumstances only organic contaminants pose a potential risk 
to plastic pipe materials and Table 3.1 of the report provides threshold concentrations for 
polyethylene (PE) and polyvinyl chloride (PVC) pipes for the organic contaminants of concern. The 
report also makes recommendations for the procedures to be adopted in the design of site 
investigations and sampling strategies, and the assessment of data, to ensure that the ground 
through which water supply pipes will be laid is adequately characterised. 

Risks to water supply pipes have therefore been assessed against the threshold concentrations for 
PE and PVC pipe specified in Table 3.1 of Report 10/WM/03/21, which have been adopted as the 
GAC for this linkage and are reproduced in Table A3 below. 

Since water supply pipes are typically laid at a minimum depth of 0.75 m below finished ground 
levels, sample results from depths between 0.50 m and 1.50 m below finished level are generally 
considered suitable for assessing risks to water supply. Samples outside these depths can be used, 
providing the stratum is the same as that in which water supply pipes are likely to be located. The 
report specifies that sampling should characterise the ground conditions to a minimum of 0.5 m 
below the proposed depth of the pipe. 

It should be noted that the assessment provided in this report is a guide and the method of 
assessment and recommendations should be checked with the relevant water supply company. 
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Table Q1: Generic assessment criteria for water supply pipes 

 
Pipe material 

GAC (mg/kg) 

 Parameter group PE PVC 

1 Extended VOC suite by purge and trap or head space and GC-MS with 
TIC  

(Not including compounds within group 1a) 

0.5 0.125 

1a  BTEX + MTBE 0.1 0.03 

2 SVOCs TIC by purge and trap or head space and GC-MS with TIC 
(aliphatic and aromatic C5–C10)  

(Not including compounds within group 2e and 2f) 

2 1.4 

2e  Phenols 2 0.4 

2f  Cresols and chlorinated phenols 2 0.04 

3 Mineral oil C11–C20 10 Suitable 

4 Mineral oil C21–C40 500 Suitable 

5 Corrosive (conductivity, redox and pH) Suitable Suitable 

Specific suite identified as relevant following site investigation 

2a Ethers 0.5 1 

2b Nitrobenzene 0.5 0.4 

2c Ketones 0.5 0.02 

2d Aldehydes 0.5 0.02 

6 Amines Not suitable Suitable 

Notes: where indicated as ‘suitable’, the material is considered resistant to permeation or degradation and 
no threshold concentration has been specified by UKWIR. 
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APPENDIX K  
GQRA DATA SCREENING TABLES - SOILS 
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APPENDIX L  
INFILTRATION TESTING 
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APPENDIX M                                                                                         
GQRA SCREENING TABLE GAS                                                                                           
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APPENDIX N                                                                                            
WM3                                                                                           

 
































