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1 Introduction 

1.1 Preamble 

Peter Brett Associates LLP (PBA) has been commissioned by Oxford Properties (the Client) to 
provide geotechnical and geoenvironmental consultancy services in relation to the 
redevelopment of a site known as 400 Longwater Avenue at GreenPark (a commercial office 
park) in Reading. 

A Site Location Plan is presented as Figure 1 and a Site Layout Plan is presented as Figure 
2. 

This report presents a review of existing ground condition data in order to address regulatory 
and legislative changes that have been published since compilation of the original reports. In 
particular current guidance on the assessment of land contamination and ground gasses has 
been utilised. 

Guidance on the context of this report and any general limitations or constraints on its content 
and usage are given in a separate guidance note included after the text of this report 

1.2 Context 

It is understood that Oxford Properties, the asset manager for Green Park Reading No.1 LLP, 
now intends to ‘refresh’ the design and planning information from the proposal prepared in 
2013-14and submit a planning application for the office development at 400 Longwater 
Avenue, Green Park. 

1.3 Site Location and Description 

The commercial development known as GreenPark is located 2km North West of Junction 11 
of the M4 Motorway and west of the A33 Basingstoke Road on the southern outskirts of 
Reading, Berkshire.  GreenPark in total covers an area of approximately 30ha and the 
National Grid Reference for the centre of the site is approximately SU 699 698. 

400 Longwater Avenue is located towards the western boundary of Green Park and covers an 
area of approximately 4.5ha. A plan of Green Park indicating the location of the subject site is 
presented as Figure 1.  

1.4 Information Utilised 

PBA have extensive knowledge of GreenPark, having been involved in its development for 
over 20 years. This has resulted in a significant library of ground condition information across 
the majority of the park, including 400 Longwater Avenue, (formerly known as Plot 3.2).   

The following report has been used to prepare this report:-  

 Updated Interpretative Report on Geotechnical and Geoenvironmental Investigation 400 
Longwater Avenue, GreenPark Reading (PBA 2013) – comprising a desk based refresh 
and update of historical information and a further 6 ground gas monitoring rounds of the 
seven wells installed in 2008 between 18th October 2013 and the 18th November 2013. 

A copy of PBA 2013 in presented in Appendix 1 and should be read in conjunction with this 
report because this contains the information and data used in this report.    The reader should 
note the following:- 
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 PBA 2013 contains the detail on the environmental setting which is summarised in part in 
this report; 

 Appendix 2 of PBA 2013 contains a report presenting the historical data entitled 
“Summary Geoenvironmental Report, Plot 3” (PBA 1998).  PBA 1998 presents 
investigation data relevant to the whole of Plot 3 and the adjacent flood relief channel, 
some of which is not relevant/utilised in this report;  and  

 PBA 2013 contains the factual records (exploratory hole records, laboratory test 
certificates and monitoring results) for a report entitled “Interpretative Report on 
Combined Geotechnical and Geoenvironmental Investigation, Plot 3.2 Green Park, 
Reading” (PBA, 2008).  The report presents a review of historical ground condition data, 
supplemented by a further intrusive investigation comprising seven boreholes, laboratory 
analysis of soils and groundwater samples and six ground gas monitoring rounds 
between 25th June 2008 and the 1st August 2008.     

An updated third party database search is presented in 

1.5 Background Information  

 The subject site is currently unoccupied within an area of recently constructed 
commercial use (GreenPark Business Park).   

 No on site point sources of contamination were identified based on historical land use. 

 A waste transfer station operated on part of the former Small Mead Farm located 
approximately 100m to the north of the subject site boundary.  Hydrocarbon 
contamination was identified in the groundwater (possibly compromised samples as 
taken from pits) but the farm has been redeveloped and is hydraulically down gradient of 
the subject site. 

 The GreenPark flood relief channel forms the eastern boundary of 400 Longwater 
Avenue, flowing in a northerly direction. Both the Flood Relief channel and Foudry Brook 
(located approximately 300m further to the east) are connected to the River Kennet which 
is present approximately 1.5km to the north of the Plot, flowing in an easterly direction. 

 The River Terrace Deposits and sand layers within the Lambeth Group are classified as 
Secondary A aquifers. 

 17 Exploratory Holes within or immediately adjacent to the subject site comprising:- 

­ 1983 - two boreholes (BH3 and BH7) by Tarmac  

­ 1985 – two trial pits (TP4 and TP5) by Southern Testing  

­ 1988 – two boreholes (BH2 and 12) and three trial pits (TP46, TP53 and TP57) by 
FES  

­ 1995 – one trial pit (TP95/27) by PBA 

­ 2008 – seven boreholes (BH101 to BH105 and BH201 and BH202)  

 Laboratory testing for contamination was undertaken on two soil samples in 1995 and 12 
soil samples in 2008. 
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 Engineered Fill was placed across the site to provide a development platform above the 
1:200 year flood level.  The imported fill comprised Lambeth Group materials (sands, 
silts, clays) derived from the deepening of the Trout Lakes.  We understand that a layer of 
hardcore was placed at the surface for weather protection purposes following the 
placement of the engineered fill.   Details of the specified engineering criteria and Quality 
Control testing requirements are contained in Appendix 2 of PBA 2008.  In 2008 
Engineered Fill was encountered in all the exploratory hole locations and generally 
comprised brown clayey gravelly sand or brown clayey sand and gravel.  All of the 
exploratory holes reported gravel of flint, concrete and brick with occasional fragments of 
wood (BH103) within the upper 0.85m. The thickness of the engineered fill varied from 
1.15m to 1.70m.   

 There are three authorised landfill sites in the vicinity of 400 Longwater Avenue, one of 
which is shown to be located within 250m (refer to Appendix 2) namely: 

Smallmead Farm Landfill approximately 600m to the north is believed to have been 
active is 1980s/1990s landfill under Waste Management License WML 86029 with the 
operator shown as RMC Logistics (south east) Ltd, receiving  household, commercial 
and industrial waste and the status is shown as “closure”; 

Reading Football Club Landfill now occupied by the Madjeski Stadium development is 
approximately 380m to the east on the opposite side of the flood relief channel.  The 
landfill is believed to have been active in the 1970s and is shown as being operated 
by Reading Football Club and receiving household, commercial and industrial waste 
under Waste Management License WML 86028 and the status is shown as “closure”; 
and 

Burghfield Landfill which received wastes “excluding inert”, which at the closest point 
is approximately 250m to the north west.  The Waste Management License is WML 
86028 and the status is shown as “effective”, with the operator shown as Cemex UK 
Materials Ltd. There is also a historical landfill record for the southern part of this 
landfill recorded as Burghfield Area D (there is no other information on this landfill).  
This area is in part shown as encompassing the current Trout Lakes.  

 As well as Burghfield Area D there are other historical landfills within 1km including Island 
Road Tip, Smallmead Stadium and Smallmead Tip approximately 800m north east, 
Cottage Lane No1 and No2 600m North West and approximately 600m south west (south 
of the M4) are Pingewood Farm and Moores Farm landfills. 

1.6 Summary of Strata Encountered 

Table 1.1 summarises the strata encountered and depths to base of stratum in the shallow 
exploratory holes drilled in 2008. 
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Table 1.1 Table Summarising Depth to Base of Stratum in mbgl 

Borehole 
Depth to Base of 
Engineered Fill 

(mbgl) 

Depth to Base of 
Alluvium (mbgl) 

Depth to Base 
of RTD (mbgl) 

Depth to Base 
of Lambeth 

Group (mbgl) 

101 1.65 1.80 4.75 >5 

102 1.40 Not encountered 4.65 >5 

103 1.50 1.80 4.55 >5 

104 1.70 2.40 4.60 >5 

105 1.35 2.20 4.00 >5 
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2 Review of Ground Condition Data (2016) 

2.1 Approach 

In accordance with the PBA methodology for assessing ground conditions, presented in 
Appendix 3, site specific concentrations of potential contaminants have been compared to 
published / generic criteria for a defined end use and used to screen the data.  If the 
concentration is below the screening criterion for the specified end use the parameter is not 
deemed to be a hazard.  Exceedence of the criterion indicates that the parameter is a possible 
hazard and either that further assessment or risk management is required. The current 
rationale for selection of generic assessment criteria routinely used by PBA is presented in 
Appendix 4.   

Guidance on the investigation and assessment of ground gases has been published and the 
criteria utilised for assessment of soils and groundwater have been withdrawn/ superseded 
since the issue of PBA 2013.  The methodology and rationale appended to this report set out 
the current guidance /criteria used and the references.  

2.1.1 Soils  

For the protection of human health, soil screening criteria for a commercial/industrial end-use 
have been selected for the site specific end use.  Where the criterion for a parameter is 
dependent on the soil organic matter (SOM) content, we have used the criteria for a SOM of 
1% which is both the more conservative approach and the most appropriate given that none of 
the 7 results is above 1%. 

Potential risks to plant life, such as landscape areas are assessed through BS 3882:2015 
‘Specification for topsoil and requirements for use’. The standard sets out the threshold values 
in soil above which phytotoxic effects can occur from copper, nickel and zinc. 

At present there is no guidance in the UK for assessing the quality of soils and potential to 
impact groundwater. 

2.1.2 Liquids  

The groundwater geochemical concentrations have been compared to Environmental Quality 
Standards (EQS) for freshwater bodies. 

2.2 Review of Chemical Testing – Soil Samples  

Laboratory testing for contamination from exploratory holes on site was undertaken on two soil 
samples in 1995 and 12 soil samples in 2008. 

2.2.1 Metals  

 None of the9 sets of results exceeded the selected protection of human health criteria.  

 None of 9 sets of results for copper, nickel and zinc exceed the criteria for phytotoxic 
effects  

2.2.2 pH 

 The soils are alkaline but 3 of the 7 samples record pH >11.  All of these samples are 
from 0.25mbgl and therefore the very alkaline results are probably due to the crushed 
concrete cover believed to have been placed over the Engineered Fill. 
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2.2.3 Hydrocarbons 

 Of the six samples tested, none recorded concentrations of BTEX (acronym that stands 
for benzene, toluene, ethylbenzene, and xylenes) /MTBE (Methyl tert-butyl ether) above 
the limit of detection of 10mg/kg which is below the relevant assessment criterion.   

 The Extractable Petroleum Hydrocarbon (EPH) results are generally very low with only 
one concentration above 500mg/kg (560mg/kg from BH202@0.25mbgl) which is below 
the lowest criterion for any carbon band (3200mg/kg for aliphatic C5-6). 

2.2.4 Polycyclic Aromatic Hydrocarbons (PAHs) 

 The total concentration of the United States EPA (Environmental Protection Agency) 
listed 16 priority PAHs in 6No samples were less than the limit of detection (<10mg/kg).  
One sample recorded 16mg/kg.  Whilst the total concentrations are less than the 
assessment criterion for benzo(a)pyrene  they are above the criterion of 3.5mg/kg for 
Dibenzo(ah)anthracene 

2.2.5 Asbestos 

 There has been no asbestos testing undertaken. 

2.3 Review of Chemical Testing – Groundwater Samples 

Five water samples were analysed in 2008, three River Terrace Deposits (RTD) groundwater 
samples (BH102, BH104 and BH105) and two Lambeth Group groundwater samples (BH201 
and BH202). 

 Cadmium - Two samples marginally exceed the criterion of 0.25ug/l, the sample from 
BH102 recorded a concentration of 0.31ug/l and that from BH201 0.35ug/l. 

 Chromium – One sample (BH105) recorded a total concentration of 7ug/l which exceeds 
the criterion of 3.4ug/l, but this is for hexavalent chromium. 

 Iron – all samples exceed the criterion of 1ug/l, however, clarification is being sort by the 
professional community as to whether this is an error in the document. 

 Manganese – the samples from the RTD record concentrations of between 610 and 
840ug/l which exceed the criterion of 123ug/l which is for bioavailable manganese. 

 Nickel – the sample from BH201 recorded a concentration of 4.8ug/l which marginally 
exceeds the criterion of 4ug/l for bioavailable nickel. 

 Ammoniacal Nitrogen - the samples from the RTD recorded slightly high concentrations 
with a notable 5.5mg/l in BH102. 

 Hydrocarbons – all the samples recorded EPH and PAH concentrations less than the 
limits of detection.  However, the recently published EQS for PAH are very low and for 
some parameters the LOD is above the EQS. 

2.4 Ground Gas Data Review and Assessment 

2.4.1 Gas Generation Potential 

The Conceptual Site Model (CSM) for the site and the gas generation potential is presented 
below:- 
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 Land Use On site – Very Low gas generation potential – historically the site was in 
agricultural use with no known gas generating activities.  The imported materials used as 
Engineered Fill comprised inert natural material sourced and placed under a controlled 
earthworks specification. The 2008 exploratory hole records support this statement and 
indicate very little degradable matter is present (occasional fragments of wood in one 
location). 

 Land Use Off site - Low gas generation potential – although there are a number of large 
landfills in the vicinity and the underlying RTD is permeable (migration pathway) it is 
considered unlikely that gas migration to the subject site is viable given the distance.  
Petroleum hydrocarbons can cause the gas monitoring equipment to give erroneously 
high flammable gas readings; however, the hydrocarbon impacted groundwater at Small 
Mead Farm is hydraulically down gradient of the subject site and therefore unlikely to 
migrate on to site. 

 Geology – Low gas generation potential – naturally occurring alluvial deposits can 
generate permanent ground gases.   

Overall the gas generation potential is considered to be Low and.  BS 8576:2013 suggests 
that where a gas generation potential is not identified in the preliminary investigation no further 
action would be recommended. 

2.4.2 General Commentary 

 BS 8485:2015 (BSI 2015) does not specify a minimum number of monitoring rounds or 
the duration over which data should be collected.  BS 8576:2013 (BSI 2013) states that 
monitoring should be sufficient to allow prediction of worst case conditions and that 
justification should be provided for the monitoring period and frequency that is adopted. 
CIRIA report C665 (CIRIA 2007) suggests that for a Low gas generation potential site 
and a low sensitivity development such as commercial property, six rounds over 2 
months would be adequate. Increasing the gas generation potential to moderate 
suggests 6 rounds over 3 months would be needed. 

 The results of the 12 gas monitoring events carried out in the summer of 2008 and the 
winter of 2013 have shown elevated concentrations of methane and carbon dioxide.  The 
results are very variable with no discernible trends and unusually low oxygen levels,  
which from available records  (i.e. not the complete data set) shows initial readings 
reducing by over half over a three minute period. 

 The results of the gas monitoring are not typical of gas concentrations found elsewhere 
across GreenPark.   

 All five of the shallow wells are installed with a response zone between 1 and 4.5mbgl 
and despite shallow groundwater it is considered that all wells offer a reasonable 
exposed slotted section.   

 Atmospheric pressure for the monitoring rounds was between 999mb and 1023mb, which 
are generally considered to represent Moderate to High pressure conditions.  To record 
“worst case” gas data should ideally be collected during Low and Falling atmospheric 
pressure.  BS 8576:2013 states that gas monitoring does not necessarily need to be 
carried out under worst case conditions. It does not necessarily need to be at low or 
falling atmospheric pressure, but rather should be continued until it is unlikely that 
additional data will change the interpretation of the data, the outcome of the risk 
assessment and proposed remedial actions.   

 The original gas monitoring records from 2008 (which provide additional information to 
the summary tables in the 2013 report) are presented in Appendix 4.  Trend data is not 
available for all rounds but for the monitoring on 10th July 2008 atmospheric pressure 
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was recorded as 1003mb and falling in the 24hours before and after.  The maximum 
methane concentrations and flow results for BH101, BH102, BH104 and BH105 in 2008 
were recorded in this round. 

 Negative flow rates were recorded on one or more occasions in all wells except BH104.  
Negative flow rates can be recorded because the atmospheric pressure is higher than the 
downhole pressures.  This could simply be due to an increase in atmospheric pressure 
following a period of low atmospheric pressure where the near-surface materials retard 
the response in the monitoring well).  Whilst not all the historical records have this detail it 
is noted that the original record for 10th July 2008 (Appendix 5) describes the ground as 
muddy with surface water ponding. 

2.4.3 Risk Assessment 

Using the empirical semi quantitative approach using gas monitoring data presented in BS 
8485:2015 a borehole hazardous gas flow rate (Qhg) has been calculated using a 
combination of the maximum gas concentration and highest  flow rate (ideally steady state) 
from any monitoring round .  The Qhg is used to derive a gas screening value (GSV) for each 
location.   

A table showing the maximum reading for methane, carbon dioxide and flow, the calculated 
borehole hazardous gas flow rate and Characteristic Situation (CS) by location and for each 
round in presented in Appendix 6. 

The table shows that all of the calculated borehole hazardous gas flow rates that suggest CS 
3 or higher are derived using methane concentrations.  Of the 60 measured borehole 
hazardous gas flow rates for methane, five suggest CS 3 and only one CS4. 

Guidance states that the dataset should only be considered representative and 
comprehensive if it captures temporal variation.  BS8485:2015 advocates undertaking a worst 
case check to establish if a greater hazard could reasonably exist.  To do this the maximum 
gas concentration is combined with the maximum flow rate from any location for any round.  A 
Qhg of 16.5 L/hr is calculated that would equate to CS 5.   

2.4.4 Discussion and Proposed Characteristic Situation 

 Moderate to High hazard potential sites with CS 3 or 4 are typically those associated with 
post 1960s landfills or mine workings. 

 No man made source for such elevated gas levels has been identified on site, either 
through desk study research or site specific intrusive ground investigation. It is 
considered unlikely that there is a significant unidentified source of gas. 

 The calculated CS is not consistent with the Conceptual Site Model .  The data is not 
considered typical for a site where the gas regime is believed to derive from natural 
strata.  

 The monitoring record for 10th July 2008, when the maximum methane concentration 
was recorded, shows that the initial reading of 55% decreased to 21.5% over the 3 
minutes.  It is considered that, as the calculated borehole hazardous gas flow rate using 
the maximum reading is only just within the lower range limit for CS5 and the available 
data suggests a much lower steady state concentration is more likely, CS 5 should not be 
adopted as the characteristic situation for the site. 

The adoption of a design criterion of CS 4 based on current guidance using mixed maximum 
readings is considered overly onerous given the above, and, in consideration of the more 
detailed breakdown that shows that only one of 60 combinations of methane concentration 
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and flow rate combinations actually generates CS4, a design criterion of CS 3 is proposed, 
subject to regulatory agreement.  

2.4.5 Proposed Gas Protection 

The proposed development is assigned as Type C Buildings being private commercial 
structures where there is full control of changes including structural alterations.  The gas 
protection score (points) required for this building type for the given CS are presented below:- 

 CS 3 (Moderate hazard potential)   - 3 points 

 CS 4 (Moderate to High hazard potential  - 4.5 points 

 CS 5 (High hazard potential)   - 5.5 points 

Gas protection measures will need to be included in the detailed design drawings.  This can 
be secured through imposition of a suitably worded condition.  Information regarding gas 
protection measure specification is provided below:- 

 Tables in BS8485:2015 sets out how the gas protection score can be achieved through, 
venting, barriers and membranes.  This could be accomplished by, for example, inclusion 
of passive ventilation below a floor slab, through incorporation of a geocomposite void 
former and ventilation air bricks, reinforced concrete raft foundation with limited service 
penetrations and a proprietary gas protection membrane, independently integrity tested.  

 It should be noted that where the Characteristic Situation is CS 4 or higher, the site 
should have a comprehensive assessment done to support the adequacy of the proposed 
protection measures and not solely rely on the tables in BS 8485:2015 to select 
appropriate protection measures. 



400 Longwater Avenue, GreenPark, Reading 

Updated Interpretative Report on Ground Conditions (Contamination) - 2016 
 

 

 

\\pba.int\cbh\Projects\27159 - GreenPark, Oxford Properties\3504 
GEO\Text\Rev 01 final.docx 10 

3 Conclusions  

3.1 Data Gaps and Uncertainty 

In the context of the CSM presented and a gas generation potential based on known current 
and previous land uses it is considered that- 

 the number of exploratory holes and coverage of the site is reasonable and is sufficient to 
characterise the ground conditions,.  

 the number of soil samples tested is not unreasonable and is sufficient to characterise the 
soil conditions for a less sensitive end use. 

 the scope of the laboratory testing is not unreasonable however; crushed construction 
materials if imported today would be tested for asbestos. 

 the number and duration of gas monitoring is reasonable, however, the information 
collected historically is not always compliant with current good practice.   

However, the monitoring data indicates that the preliminary investigation may not have 
identified a localised gas generation source in which case the number of exploratory holes 
and/or data collected may not be adequate.  In some instances professional judgement and 
experience of the GreenPark area has been used in the risk assessment and it is recognised it 
may be necessary to undertake additional data collection to confirm the assessment. 

3.2 Potential Human Health Hazards 

The chemical composition of the soil is not generally hazardous to human health in a 
commercial setting, with the note that the pH of the capping materials would preclude the 
material from being present at the surface of landscaped areas and there is no data on the 
possible presence of asbestos fibres in the capping materials (if these materials are retained 
at depth the possible presence is mitigated, however, consideration should be given to this 
matter in respect of materials handling during earthworks). 

Human health hazards associated with ground gases are addressed in 3.4 below. 

3.3 Potential Controlled Water Hazards 

Although a number of actual and potential exceedances (based on comparison of total 
concentrations to bioavailable criteria) of the recently introduced EQS it is considered unlikely 
that the site is contributing to a deterioration of groundwater quality given the generally inert 
and naturally derived natural of the majority of the fill materials.  In addition, the site is located 
in an area of known poor groundwater quality due to historical landfill activities and it is 
considered that there would be little benefit in requiring/undertaking isolated improvement.    

3.4 Potential Building Hazards  

Using guidance published in 2015 the gas data assessment now indicates the gas regime to 
be Characteristic Situation of CS 4 with a theoretical worst case Characteristic Situation of CS 
5.  We have presented a discussion where the adoption of CS 5 is overly conservative given 
the available information on likely peak rather than steady state readings and recommended 
that CS5 as a design criterion is unreasonably conservative. 

No man made source for such elevated gas generation levels has been identified, either 
through desk study research or direct intrusive ground investigation. The CSM is not 
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consistent with the typical land use associated with a Characteristic Situation 4, (a completed 
landfill or mine workings) and the gas readings are not typical of those found elsewhere 
across Green Park.   

On this basis, it is considered that a Characteristic Situation of 3 should be adopted for the 
site, subject to agreement with the regulator. 

There are technically viable solutions for the proposed development to address CS 3 or CS 4. 
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4 Essential Guidance for Report Readers 

This report has been prepared within an agreed timeframe and to an agreed budget that will 
necessarily apply some constraints on its content and usage. The remarks below are presented to 
assist the reader in understanding the context of this report and any general limitations or 
constraints. If there are any specific limitations and constraints they are described in the report 
text. 

1 The opinions and recommendations expressed in this report are based on statute, guidance, and 
best practice current at the time of its publication. Peter Brett Associates LLP (PBA) does not 
accept any liability whatsoever for the consequences of any future legislative changes or the 
release of subsequent guidance documentation, etc. Such changes may render some of the 
opinions and advice in this report inappropriate or incorrect and we will be pleased to advise if any 
report requires revision due to changing circumstances, especially those over one year old. 
Following delivery of any report PBA has no obligation to advise the Client or any other party of 
such changes or their repercussions. 

2 Some of the conclusions in this report may be based on third party data. No guarantee can be 
given for the accuracy or completeness of any of the third party data used. Historical maps and 
aerial photographs provide a “snap shot” in time about conditions or activities at the site and 
cannot be relied upon as indicators of any events or activities that may have taken place at other 
times. 

3 The conclusions and recommendations made in this report and the opinions expressed are based 
on the information reviewed and/or the ground conditions encountered in exploratory holes and 
the results of any field or laboratory testing undertaken. There may be ground conditions at the 
site that have not been disclosed by the information reviewed or by the investigative work 
undertaken. Such undisclosed conditions cannot be taken into account in any analysis and 
reporting. 

4 It should be noted that groundwater levels, groundwater chemistry, surface water levels, surface 
water chemistry, soil gas concentrations and soil gas flow rates can vary due to seasonal, climatic, 
tidal and man-made effects. 

5 This report has been written for the sole use of the Client stated at the front of the report in relation 
to a specific development or scheme. The conclusions and recommendations presented herein 
are only relevant to the scheme or the phase of project under consideration. This report shall not 
be relied upon or transferred to any other party without the express written authorisation of PBA. 
Any such party relies upon the report at its own risk. 

6 The interpretation carried out in this report is based on scientific and engineering appraisal carried 
out by suitably experienced and qualified technical consultants based on the scope of our 
engagement. We have not taken into account the perceptions of, for example, banks, insurers, 
other funders, lay people, etc, unless the report has been prepared specifically for that purpose. 
Advice from other specialists may be required such as the legal, planning and architecture 
professions, whether specifically recommended in our report or not. 

7 Public or legal consultations or enquiries, or consultation with any Regulatory Bodies (such as the 
Environment Agency, Natural England or Local Authority) have taken place only as part of this 
work where specifically stated. 
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1 Introduction 

1.1 Background 

Peter Brett Associates LLP has been commissioned by Oxford Properties (the Client) to provide 
geotechnical and geoenvironmental consultancy services to assist in the further appraisal of a site 
known as 400 Longwater Avenue at Green Park, Reading, to support the pre-application process and 
planning submission of a new office building at the site.  

PBA have extensive knowledge of the Green Park site, having been involved in its development for 
over 20 years. This has resulted in a significant library of background information across the majority 
of the park, including 400 Longwater Avenue, (formerly known as Plot 3.2).  This information was 
reviewed and supplemented by a further investigation of the site in 2008 and subsequent production of 
an interpretive geoenvironmental and geotechnical report, (Interpretative Report on Combined 
Geotechnical and Geoenvironmental Investigation, Plot 3.2 Green Park, Reading, PBA, 2008). 
 
PBA have undertaken a review of this information, completed a desk based refresh and update of the 
information contained therein, in order to address regulatory and legislative changes that have been 
published since its compilation, in particular contaminated ground and ground gasses.  
 
The previous assessment undertaken in 2008 identified significant ground gas generation at the site. 
This was considered unusual at the time as this did not reflect either the site history, or findings 
elsewhere on the park. It was therefore recommended at the time that a further 6 rounds of ground 
gas monitoring be carried out, over a six month period, in order to gain further data and potentially 
resolve the discord, however, the monitoring was not subsequently completed. 
 
Therefore, in addition to a desk based review and update of our report, we have undertaken 6 rounds 
of ground gas monitoring as proposed in 2008, but over a six week period. We are pleased to present 
our findings below.  
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2 The Site 

2.1 Site Location and Description 

Green Park is located 2km north west of Junction 11 of the M4 Motorway and west of the A33 
Basingstoke Road on the southern outskirts of Reading, Berkshire.  The National Grid 
Reference for the centre of the site is approximately SU 699 698.  Green Park in total covers 
an area of approximately 30ha that formerly comprised mostly low lying meadow land. A 
layout plan of Green Park indicating 400 Longwater Avenue is presented as Figure 2.  

400 Longwater Avenue currently lies vacant apart from a gravel stockpile approximately 1m to 
2m high located in the centre of the site. The plot is located towards the western boundary of 
Green Park and covers an area of approximately 4.5ha. 

2.2 Site History 

The historical Ordnance Survey maps covering the period 1883 to 1995 have been reviewed.  
These maps indicate that during this time 400 Longwater Avenue remained as open fields with 
the Basingstoke to Reading Railway line located approximately 200m to the west.  The M4 
motorway was constructed around 1975.   

The historical maps do not indicate any potentially contaminative land uses in the area 
immediately surrounding the site although the 1976 map indicates the presence of mineral 
workings (gravel pits) to the west of the Basingstoke to Reading Railway line.  It is understood 
that these workings are now abandoned, flooded and are currently used for recreational water 
sports.  The 1976 map also shows gravel workings (the Trout Lakes) located approximately 
200m north west of the site. These gravel works were dewatered and used as a borrow pit to 
win material for the raising of the initial plots on Green Park. The Trout Lakes have recently 
been partially backfilled with inert materials to generate a landscaped flood balancing facility.  

There are three former/current landfill sites in the vicinity of 400 Longwater Avenue namely: 

 The former 1980s/1990s domestic/civil amenity landfill site operated by Halls, to the north 
of the Green Park development approximately 1.5km to the north east of the site, (see 
Figure 2 ).  

 The former 1970s Smallmead domestic landfill site now occupied by the Madjeski 
Stadium development (now licensed) approximately 1.5km to the east of the site, (see 
Figure 2 ), and 

 The current, licensed domestic landfill operated by Biffa, approximately 1.0km to the north 
west of the site, (see Figure 2 ). 

As part of the Green Park development, the individual Plots have been raised using imported 
fill to provide level construction platforms above the predicted 1:200 year flood level. The 
imported fill comprised Lambeth Group materials (sands, silts, clays) derived from the 
deepening of the Trout Lakes.  A flood relief channel was also constructed running 
approximately south west to north east through the centre of the Green Park development.   

2.3 Geoenvironmental Setting 

2.3.1 Geology 

According to the records of the British Geological Survey (BGS, 2000, Sheet 268 of the 
1:50,000 series, England and Wales, Solid and Drift Geology) the Plot is underlain by the 
following sequence of strata: 
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Recent and Pleistocene Deposits: Alluvium (clays, silts, peat) 

River Terrace Deposits (sands and gravels) 

Solid Deposits: Lambeth Group (clays overlying silty, fine sands of   
Palaeocene Age) 

Upper Chalk Formation (of Cretaceous Age) 

2.3.2 Hydrology 

Foudry Brook is present approximately 300m to the east of the site, flowing to the north east. 
The Green Park flood relief channel forms the eastern boundary of 400 Longwater Avenue, 
flowing in a northerly direction. Both the Flood Relief channel and Foudry Brook are connected 
to the River Kennet which is present approximately 1.5km to the north of the Plot, flowing in an 
easterly direction.   

2.3.3 Hydrogeology 

The underlying Chalk forms the major aquifer in the region and is classed as a Principal 
aquifer (formerly major) by the Environment Agency.  The River Terrace Deposits and sand 
layers within the Lambeth Group are classed as Secondary A aquifers (formerly minor). Flow 
direction within the River Terrace Deposits is likely to be to the north east towards the River 
Kennet/Green Park flood relief channel.  Groundwater flow within the Chalk and Lambeth 
Group is to the east or south east.   

2.3.4 Licensed Abstractions 

Surface water abstractions from the Foudry Brook are present approximately 300m to the 
south east of the site.  

A number of licensed abstractions from the River Terrace Deposits are also present within the 
Madjeski Stadium development area for remediation/environmental treatment purposes. There 
is a current licensed groundwater abstraction from the River Terrace Deposits within the 
Pingemead Industrial Estate approximately 500m north of the site. It is believed however that 
this abstraction is currently unused and, if it is currently in use, it will be abandoned following 
the redevelopment of the Estate by Green Park Village. 

A major groundwater abstraction was present at the former Scottish and Newcastle Brewery, 
approximately 900m to the south east of the site where water was abstracted from the Chalk. 
400 Longwater Avenue did lie within the inner source protection zone of the brewery 
abstraction as defined by the Environment Agency, up until the brewery closed in 2010. The 
site now does not lie within a source protection zone.     
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3 Site Work 

3.1 Introduction 

The objective of the PBA 2008 intrusive investigation was to provide greater understanding of the 
geoenvironmental conditions across the subject site and confirm the expected ground conditions in 
terms of contamination and geotechnical criteria.  The majority of the site work was contracted to 
Fugro Engineering Services Ltd (FES) and was carried out between the 16th June 2008 and 24th June 
2008.  The first phase of gas and water monitoring was carried out by a PBA field technician between 
25th June and the 1st August 2008.   

A copy of FES’s factual report on the ground investigation is contained in Appendix 1. 

3.2 Previous Investigations 

A number of ground investigations have been carried out historically for the whole of Green Park. Six 
of these investigations included trial pits and boreholes sunk within or adjacent to 400 Longwater 
Avenue. The results of the exploratory holes generally confirmed the published information and full 
details of the ground conditions encountered can be found within the Summary of Geoenvironmental 
Information Plot 3, contained within Appendix 2.   

3.3 Rationale for Selection of Exploratory Hole Location  

No specific targets for contamination were identified by the Summary of Geoenvironmental Information 
Report and the results of contamination testing from other areas of Green Park have indicated that no 
significant contamination is present in the wider area.  The locations of the exploratory holes were 
therefore selected in order to provide a general coverage across the site.    

The locations of all the exploratory holes carried out as part of the 2008 investigation are shown on 
Figure 3. 

3.4 Rationale for Sample Selection 

Soil samples for the purposes of contamination testing were primarily collected based on set sampling 
criteria that dictated contamination samples be recovered from varying levels within each 
distinguishable geological horizon.  Specific samples can then be scheduled for laboratory testing 
based on visual and/or olfactory evidence of contamination. However no such evidence was noted in 
the exploratory holes carried out and the samples for testing were therefore scheduled based on the 
need to provide representative results for the site as a whole. 

Soil samples for the purposes of geotechnical testing were varied in type so that a range of 
geotechnical tests could be preformed.  Small disturbed samples were collected at 0.5m intervals or at 
changes of strata and bulk samples were collected over SPT test lengths.  In cohesive soils, nominal 
100mm diameter general purpose driven open tube (U100) samples were taken which are regarded 
as relatively undisturbed. 

Groundwater samples were collected from selected borehole standpipes following completion of the 
field work and were scheduled for contamination testing based on the need for representative results 
for the site as a whole. Details on the groundwater sampling protocols are given in Section 4.1 of this 
report.    

3.5 Boreholes 

A total of seven boreholes (BH101 to BH105 and BH201 to BH202) were sunk across the site using 
cable percussion drilling techniques.  Cable percussion boreholes allow the ground conditions to be 
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described to depths greater than that of trial pitting and allow in-situ tests to be carried out such as 
standard penetration tests (SPTs) and the recovery of U100 samples.  Installations in the boreholes 
also allow for groundwater levels and ground gas concentrations to be measured and groundwater 
samples collected for laboratory testing.  
 
Boreholes 101 to 105 were sunk to depths of 5m bgl and boreholes 201 and 202 were sunk to depths 
of 15m bgl.  On completion of drilling, standpipe piezometers with gas valves were installed in all the 
boreholes with the standpipe sealed in the River Terrace Deposits (BH101 to BH105) or Lambeth 
Group (BH201 and BH202).  
 
Details of the strata encountered in the boreholes, samples taken, in-situ test results, groundwater 
observations during drilling and standpipe installation details are given in Appendix 1. A plot of 
uncorrected SPT N value versus depth is presented as Figure 4. 

3.6 Surveys 

The position of all the boreholes was determined by FES relative to the National Grid and elevations to 
Ordnance Datum on completion of the field work. 

3.7 Monitoring 

3.7.1 2008 Monitoring  

Ground gas monitoring rounds in the first phase were carried out weekly over a period of 6 weeks 
between 25th June 2008 and the 1st August 2008.  Monitoring for methane, carbon dioxide, oxygen, 
flow, hydrogen sulphide and atmospheric pressure was carried out. The PBA monitoring protocol and 
detailed monitoring records are presented in Appendix 3.  

Groundwater levels were also monitored and the results are summarised in the Tables below.  

Table 3.1 – Summary of Groundwater Monitoring in the River Terrace Deposits 

Borehole 

25/06/2008 02/07/2008 10/07/2008 21/07/2008 28/07/2008 01/08/2008 
Depth 

to 
water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

101 2.16 37.39 2.20 37.35 2.01 37.54 2.23 37.32 2.53 37.02 2.48 37.07 
102 2.00 37.35 2.04 37.31 1.87 37.48 2.11 37.24 2.37 36.98 2.13 37.22 
103 2.08 37.37 2.15 37.30 1.92 37.53 2.23 37.22 2.51 36.94 2.48 36.97 
104 2.23 37.32 2.28 37.27 2.08 37.47 2.32 37.23 2.36 37.19 2.34 37.21 
105 2.20 37.55 2.24 37.51 1.84 37.91 2.30 37.45 2.13 37.62 2.33 37.42 

 

Table 3.2 – Summary of Groundwater Monitoring in the Lambeth Group 

Borehole 

25/06/2008 02/07/2008 10/07/2008 21/07/2008 28/07/2008 01/08/2008 
Depth 

to 
water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

201 2.14 37.76 2.16 37.74 2.09 37.81 2.24 37.66 2.47 37.43 2.27 37.63 
202 5.40 34.50 4.28 35.62 4.14 35.76 3.89 36.01 4.12 35.78 4.10 35.80 

 

 

 



400 Longwater Avenue, Green Park, Reading 
Updated Interpretative Report on Geotechnical and Geoenvironmental Investigation 
 
 

 

J:\27159 - GreenPark, Oxford Properties\Plot 3.2\Geo Brief\03 
Reports\2013 Refreshed Phase 2\Updated Geoenvironmental & 
Geotechnical Report, 400 Longwater Avenue, Green Park, 2013.docx 

6 

3.7.2 2013 Monitoring 

The ground gas results recorded in 2008 were considered unusual as they did not reflect either the 
site history, or findings elsewhere on the park. As a result, a second phase including a further 6 
ground gas monitoring rounds were carried out over a period of 4 weeks between 18th October 2013 
and the 18th November 2013.  Monitoring for methane, carbon dioxide, oxygen, flow, hydrogen 
sulphide and atmospheric pressure was carried out. The PBA monitoring protocol and detailed 
monitoring records are presented in Appendix 3. 

Groundwater levels were also monitored and the results are summarised in the Tables below. 

Table 3.3 – Summary of Groundwater Monitoring in the River Terrace Deposits 

Borehole 

18/10/2013 21/10/2013 01/11/2013 07/11/2013 14/11/2013 18/11/2013 
Depth 

to 
water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

101 2.86 36.69 2.86 36.69 2.25 37.30 2.14 37.41 2.06 37.49 2.32 37.23 
102 2.64 36.71 2.64 36.71 2.12 37.23 2.00 37.35 2.08 37.27 2.17 37.18 
103 2.40 37.05 2.40 37.05 2.21 37.24 2.07 37.38 1.82 37.63 2.27 37.18 
104 2.47 37.08 2.47 37.08 2.29 37.26 2.25 37.30 2.28 37.27 2.38 37.17 
105 2.43 37.32 2.42 37.33 1.15 38.60 1.13 38.62 2.31 37.44 2.39 37.36 

 

Table 3.4 – Summary of Groundwater Monitoring in the Lambeth Group 

Borehole 

18/10/2013 21/10/2013 01/11/2013 07/11/2013 14/11/2013 18/11/2013 
Depth 

to 
water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

Depth 
to 

water 
(m) 

Elevation 
(mAOD) 

201 2.42 37.48 2.42 37.48 2.28 37.62 2.14 37.76 2.22 37.68 2.29 37.61 
202 2.50 37.40 2.50 37.40 2.47 37.43 2.38 37.52 2.08 37.82 2.36 37.54 

 

Note that groundwater levels recorded in BH201 and BH202 during the monitoring in 2008 were 
significantly different.  A possible explanation for this is that the standpipe in BH202 was installed 
within a sand layer of the Lambeth Group whereas BH201 was installed entirely in the Lambeth Group 
Clays.  The sand layers in the Lambeth Group were thought to have been being underdrained by the 
nearby Brewery abstraction from the Chalk which could explain the groundwater level differences 
noted in 2008. The Brewery ceased production in 2010 and therefore it is assumed that abstraction 
from the chalk also ceased, resulting in the groundwater levels in BH202 rising to similar levels to 
BH201.  
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4 Laboratory Testing 

4.1 Contamination Testing 

A representative range of soil and groundwater samples were taken and sent to the designated 
laboratory for testing.  Both the soil and groundwater samples were tested for a suite of commonly 
occurring industrial, organic and non organic contaminants as specific pollutants were not expected to 
be present and the lack of visual/olfactory evidence of contamination during sampling.   

Eleven soil samples and five groundwater samples were analysed by Alcontrol Geochem Ltd 
(Geochem).  The soil test suites specified testing methods that are accredited by MCERTS where 
available.  The laboratory result certificates are contained in Appendix 4.   

The following measures and procedures were taken during the ground investigation and sampling on 
site as part of the Quality Assurance/Quality Control procedures: 

 In order to prevent cross contamination during transportation to the site, all sampling equipment 
was stored in clean cooler boxes. 

 Testing was undertaken by laboratories on the PBA approved suppliers list, which hold UKAS and 
MCERTS accreditation. 

 The soil samples were taken by hand using protective latex gloves which were replaced with a 
fresh pair for every change in strata so to avoid cross contamination. 

 Each soil sample comprised a plastic tub, 2 amber jars and 2 VOC containers.  The soil samples 
were sent by overnight courier to the designated laboratory 

 The standpipes were purged using 39mm disposable bailers or, for the deeper boreholes, an 
electric pump to remove a quantity of water equivalent to three well volumes.  This was to ensure 
sampling of the groundwater was representative and not influenced by the drilling process.   

 Each groundwater sample consisted of a one litre plastic bottle, a one litre glass jar and a glass 
vial.  When samples were collected, contact time with the air was avoided and samples were 
sealed immediately with no headspace, labelled and stored in the cool box. 

4.2 Geotechnical Testing 

The following laboratory tests were carried out on samples recovered from the exploratory holes.  The 
testing was carried out by FES in accordance with the recommendations given in BS 1377:1990: 
Method of Test for Soils for Civil Engineering Purposes where appropriate and the results are 
contained in Appendix 1.   

 Natural Moisture Content  Sulphate and pH 

 Plasticity Index  Unconsolidated Undrained Triaxial 
Compression Tests 

 Particle Size Distribution  One Dimensional Consolidation Tests 

 Organic Content  

 

The results from the geotechnical laboratory testing are contained in Appendix 1. A plasticity chart is 
presented as Figure 5. 
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5 Ground Conditions 

5.1 General 

The results of the investigation generally confirm the published information and the findings of 
previous investigations carried out for 400 Longwater Avenue.  A summary of the ground conditions 
encountered during the 2008 investigation beneath the site are presented below and details of these 
strata are given in the following sections. 

Strata Depth to Top 
(mbgl) 

Elevation 
(mAoD) 

Thickness (m) 

Engineered Fill From Ground Level 39.35 – 39.90 1.15 – 1.70 
Alluvium 1.15 – 1.70 38.20 – 37.85 0.15 – 0.85 

River Terrace Deposits 1.40 – 2.40 37.95 – 37.15 1.80 – 3.30 
Lambeth Group 4.0 – 6.0 35.75 – 33.90 Not Proven 

 

5.2 Topsoil 

Topsoil was removed from the site prior to the placement of the Engineered Fill platform and is not 
discussed further in this report. 

5.3 Engineered Fill 

Engineered Fill was encountered in all the exploratory hole locations and generally comprised brown 
clayey gravelly sand or brown clayey sand and gravel.  All of the exploratory holes reported gravel of 
flint, concrete and brick with occasional fragments of wood (BH103) within the upper 0.85m. We 
understand that a layer of hardcore was placed at the surface for weather protection purposes 
following the placement of the engineered fill.   The thickness of the engineered fill varied from 1.15m 
to 1.70m.   

The Engineered Fill was historically placed to provide development platforms above the 1:200 year 
flood level. In order to ensure the specified engineering criteria were achieved, an extensive quality 
control testing regime was established and carried out by the Contractor.  Full details of the Quality 
Control testing requirements are contained within the Summary of Geoenvironmental Information Plot 
3, contained within Appendix 2.  

Standard penetration tests carried out in the Engineered Fill gave uncorrected N values of between 10 
and 47 indicating the material to vary from medium dense to dense.   

5.4 Alluvium 

Alluvium deposits were encountered in all the boreholes and generally comprised dark grey/black 
slightly organic sandy gravelly clay. The alluvium was encountered at depths between 1.15m to 1.70m 
and varied in thickness from 0.15m to 0.85m.   

Geotechnical testing was carried out on two of the alluvium samples. The results of the plasticity 
testing gave liquid limits of 32% and 38% with plasticity indices of 15% and 24% indicating the 
material to be a clay of low to intermediate plasticity (see Figure 5). It should be noted that with both 
samples tested approximately half the sample passed the 425µm sieve, indicating the alluvium 
contains a significant proportion of sand size material.     

5.5 River Terrace Deposits 

River Terrace Deposits were encountered in all of the exploratory holes beneath the alluvium, 
generally as a grey, white and brown sand and gravel. The sand is reported as fine to coarse with the 
gravel comprising sub-angular to rounded fine to coarse flint. The River Terrace Deposits were 
encountered at depths of between 1.40m and 2.4m and varied in thickness from 1.80m to 3.30m. 



400 Longwater Avenue, Green Park, Reading 
Updated Interpretative Report on Geotechnical and Geoenvironmental Investigation 
 
 

 

J:\27159 - GreenPark, Oxford Properties\Plot 3.2\Geo Brief\03 
Reports\2013 Refreshed Phase 2\Updated Geoenvironmental & 
Geotechnical Report, 400 Longwater Avenue, Green Park, 2013.docx 

9 

The results of particle size distribution tests indicate these deposits to be typically composed of: 

 0% cobbles 

 38 – 86% gravels 

 13 – 61% sands 

 0 – 1% fines (silt and clay) 

Standard penetration tests carried out in the River Terrace Deposits gave uncorrected N values of 
between 13 and 37 (see Figure 4), indicating the material to be medium dense to dense. 

5.6 Lambeth Group 

Lambeth Group Deposits were encountered in all the boreholes, typically comprising green grey 
mottled red and brown, slightly gravelly, sandy clay and green grey, silty clay. A medium dense silty 
sand layer was encountered at 14.3m bgl in BH202 and continued to the base of the borehole at 15m 
depth. The Lambeth Group was encountered at depths of between 4.0m and 6.0m.  The thickness of 
the Lambeth Group was not determined, but was proven to depths of at least 15m bgl.   

The results of the plasticity testing on cohesive samples of the Lambeth Group gave liquid limits of 
between 28% and 56% with plasticity indices of between 15% and 38% indicating the material to be a 
clay of low to high plasticity (see Figure 5).  Natural moisture contents of between 12% and 25% were 
recorded.   

Standard penetration tests carried out in the Lambeth Group (see Figure 4) gave uncorrected N 
values of between 28 and 50. Using the recommendations given by Stroud and Butler and based on 
the results of the plasticity testing, the N values recorded in the Lambeth Group strata indicate 
undrained shear strengths of around 112kN/m2 to 200kN/m2 across the sequence. 

Unconsolidated, undrained triaxial compression tests were carried out on 7 samples of the Lambeth 
Group and indicated undrained shear strengths of between 81kN/m2 and 143kN/m2 at the top of the 
sequence. Triaxial tests carried out on samples from depth indicate undrained shear strengths of 
between 119kN/m² to 413kN/m2 (BH202 10.2m).     

The triaxial testing indicates a typical bulk density of around 2.14Mg/m3 for the samples tested.  

The results of consolidation tests on samples of the Lambeth Group clay indicate coefficients of 
compressibility (mv) values of around 0.03m2/MN to 0.10m2/MN over the pressure range overburden 
pressure to overburden pressure plus 100kN/m2. This indicates that the strata are of very low to low 
compressibility. 

5.7 Chalk 

A ground investigation undertaken by FESL in May 1988 drilled thirteen boreholes across the whole 
Green Park site. Two of the thirteen boreholes encountered Chalk at depths between 19.45m bgl 
(BH4) and 21.4m (BH1). The recovered samples from the chalk consisted of a mixture of gravel sized 
fragments of intact and remoulded chalk. Much of the remoulded chalk present within the samples is 
likely to reflect the effect of disturbance through the drilling process.  

Locations of BH1 and BH4 are shown on Figure 3 and the borehole logs for BH1 and BH4 are 
included in Appendix 8.  
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5.8 Groundwater 

Groundwater strikes during drilling/excavation were recorded at depths of between 2.50m to 2.70m 
bgl, typically at the top of the River Terrace Deposits, with the water level rising to between 2.10m and 
2.55m bgl.  

The groundwater monitoring of the standpipes installed in the River Terrace Deposits (BH101, BH102, 
BH103, BH104 and BH105) generally confirmed the expected groundwater flow direction across the 
site to the east, towards the Green Park flood relief channel. An average groundwater level of around 
37.33mAOD was recorded during the 2008 monitoring period, (see Table 3.1) and an average 
groundwater level of around 37.29mAOD was recorded during the 2013 monitoring period, (see Table 
3.3). 

BH201 and BH202 were installed in the Lambeth Group clay and sands and recorded an average 
groundwater level of 37.67mAOD and 35.58mAOD respectively during the 2008 monitoring period, 
(see Table 3.2). An average groundwater level of around 37.56mAOD was recorded across both 
BH201 and BH202 during the 2013 monitoring period, (see Table 3.4).  

It is considered that BH202 was installed within a sand layer within the Lambeth Group that was 
historically thought to have been being underdrained by the nearby Brewery abstraction from the 
Chalk. It is assumed that abstraction from the chalk ceased when the brewery closed in 2010 which 
subsequently resulted in the groundwater levels in BH202 rising to similar levels to BH201.  
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6 Hazard Identification and Assessment 

6.1 Introduction 

In accordance with the requirements of Part IIA of the Environmental Protection Act (1990), a 
qualitative source-pathway-receptor risk assessment has been carried out in order to establish various 
pollutant linkages and enable a Tier 2 Contaminative Risk Assessment to be undertaken. 

In accordance with the PBA methodology for assessing ground conditions, as shown in Appendix 5, 
site specific concentrations of potential contaminants have been compared to published / generic 
criteria for a defined end use and used to screen the data.  If the concentration is below the screening 
criterion for the specified end use the parameter is not deemed to be a hazard.  Exceedence of the 
criterion indicates that the parameter is a possible hazard and either that further assessment or risk 
management is required. 

6.2 Selection of Tier 2 Assessment Criteria 

The rationale for selection of generic assessment criteria routinely used by PBA is presented in 
Appendix 6.  For the protection of human health, soil screening criteria for a commercial/industrial 
end-use have been selected. The groundwater geochemical concentrations have been assessed 
against the selected assessment criteria for the protection of controlled waters. Previously the 
groundwater data was assessed against the UK Drinking Water Regulations (DoE 2001) however 
since the site is no longer located within an inner source protection zone the protection of controlled 
waters assessment criteria is now more applicable.   

In order to fully assess the hazards we have reviewed and included all the historic data for the site 
available to us at the time of writing this report. 

6.3 Review of Chemical Testing – Soil Samples  

None of the samples tested exceeded the selected criteria for metals and are therefore deemed not to 
be present as a hazard to human health. 

Although there are no specific criteria for comparison of the hydrocarbon laboratory test results, it is 
considered that the concentrations recorded do not pose a hazard to human health with 90% of the 
samples tested recording concentrations below the laboratory detection limits. 

It is also considered that the inert, natural fill materials used in the construction of the engineered 
platform will further act as a barrier breaking the majority of the potential pathways between future end 
users and any contaminated soil that may be present. 

6.4 Review of Chemical Testing – Groundwater Samples 

The results of the testing on the River Terrace Deposits groundwater samples (BH102, BH104 and 
BH105) and Lambeth Group groundwater samples (BH201 and BH202) indicate good water quality 
with no exceedances recorded above the maximum prescribed concentrations given for the protection 
of controlled waters.  

6.5 Ground Gas Data Review and Assessment 

The results of the gas monitoring carried out in during both 2008 and 2013 have shown elevated 
concentrations of methane and carbon dioxide on occasion in all five of the shallow boreholes installed 
in the Engineered Fill, Alluvium and River Terrace Deposits.  The table below summarises the 
maximum and minimum methane, carbon dioxide and flow recorded in all boreholes with their gas 
screening values (GSVs) in accordance with CIRIA Guidance C665.   

 



400 Longwater Avenue, Green Park, Reading 
Updated Interpretative Report on Geotechnical and Geoenvironmental Investigation 
 
 

 

J:\27159 - GreenPark, Oxford Properties\Plot 3.2\Geo Brief\03 
Reports\2013 Refreshed Phase 2\Updated Geoenvironmental & 
Geotechnical Report, 400 Longwater Avenue, Green Park, 2013.docx 

12 

 

Table 6.1 – Gas Monitoring Summary 2008 

Borehole 
CH4 (%) CO2 (%) Flow (l/hr) 

GSV CH4 (l/hr) GSV CO2 (l/hr) 
Max Min Max  Min Max Min 

BH101 6.5 <0.1 6.5 <0.1 >30 -9.5 1.95 1.95 
BH102 27.5 <0.1 5.5 1.4 18.4 -2.7 5.06 1.012 
BH103 11.5 <0.1 6.4 <0.1 4.2 -9.7 0.483 0.2688 
BH104 55 <0.1 14 0.3 0.9 0.0 0.495 0.126 
BH105 14 <0.1 11.7 <0.1 4.7 -2.1 0.658 0.5499 
BH201* <0.1 <0.1 0.3 <0.1 0.1 0.0 0.0001 0.0003 
BH202* <0.1 <0.1 <0.1 <0.1 0.1 -0.2 0.0001 0.0001 
* Installed in Lambeth Group 

Table 6.2 – Gas Monitoring Summary 2013 

Borehole 
CH4 (%) CO2 (%) Flow (l/hr) 

GSV CH4 (l/hr) GSV CO2 (l/hr) 
Max Min Max  Min Max Min 

BH101 7.0 4.3 3.6 1.8 >30 2.9 2.1 1.08 
BH102 14.3 <0.1 4.4 <0.1 0.8 -0.6 0.114 0.035 
BH103 31.5 16.5 13.0 6.8 4.2 -4.0 1.323 0.546 
BH104 17.5 <0.1 12.0 1.1 10.0 0.0 1.75 1.20 
BH105 10.0 <0.1 3.4 <0.1 4.7 -1.5 0.47 0.1598 
BH201* <0.1 <0.1 <0.1 <0.1 0.0 -0.2 0.00 0.00 
BH202* <0.1 <0.1 <0.1 <0.1 0.6 -1.8 0.0006 0.0006 
* Installed in Lambeth Group 

The gas monitoring was carried out during atmospheric pressures of between 999mb and 1023mb 
with the highest gas concentrations being recorded at lower atmospheric pressures.  The results of the 
gas monitoring are not typical of gas concentrations found elsewhere across Green Park.  It should be 
noted that elevated readings in most cases were recorded on occasional monitoring rounds, not all of 
them. The LMSxi multigas analyser used throughout the monitoring was calibrated before each 
monitoring round and is calibrated by Gas Data Ltd annually with the last calibration dated 21st March 
2013.   

The maximum GSV identified during 2008 was 5.06l/hr in BH102 which equates to a Characteristic 
Situation 4 (GSV <15) for a commercial end use based on the recommendations given in CIRIA report 
C665, requiring fairly onerous gas protection measures. 

The additional rounds of gas monitoring completed in 2013 indicate that the site is still generating 
elevated levels of ground gases although reduced. For the 2013 round of gas monitoring the 
maximum GSV identified is 2.1 in BH101 which equates to a Characteristic Situation 3 (GSV <3.5) for 
a commercial end use based on the recommendations given in CIRIA report C665.  
 
The geological model at the site is not consistent with the typical land use associated with a 
Characteristic Situation 4, (a completed landfill or mine workings) and the gas readings are not typical 
of those found elsewhere across Green Park.  No man made source for such elevated gas generation 
levels has been identified, either through desk study research or direct intrusive ground investigation. 
On this basis, and as the levels of ground gases have reduced since 2008, it is considered that a 
Characteristic Situation of 3 can be adopted for the site.  
 
In accordance with BS8485; Code of Practice for the characterisation and remediation from ground 
gas in affected developments, Table 2 outlines the required gas protection by gas situation and for the 
type of building. For a commercial building with a Gas Situation of 3 the gas protection score is 2. 
Table 3 sets out how this score can be achieved through, venting, barriers and membranes.  This 
could be accomplished by, for example, inclusion of passive ventilation below a floor slab, through 
incorporation of a geocomposite void former and ventilation air bricks, reinforced concrete raft 
foundation with limited service penetrations and a proprietary gas protection membrane, 
independently integrity tested. Table 3 from BS8485 is partially reproduced below. 
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A) Ventilation/Dilution 

Performance of ventilation should be in accordance with Annex A of BS8485. 

 Passive sub floor ventilation – Very good performance – score 2.5 

 Passive sub floor ventilation – Good performance – score 1 

 Active sub floor ventilation, with active abstraction/pressurisation – score 2.5 

 Ventilated car par (basement or undercroft) – score 4 

B) Barriers 

Floor Slabs It is good practice to install ventilation in all foundation systems to effect pressure 
relief as a minimum. Breaches in floor slabs such as joints have to be effectively sealed 
against gas ingress in order to maintain these performances. 

 Block and beam floor slab – score 0  

 Reinforced concrete ground bearing floor slab  - score 0.5 

 Reinforced concrete ground bearing foundation raft with limited service penetrations that 
are cast into slab – score 1.5 

 Reinforced concrete cast in situ suspended slab with minimal service penetrations and 
water bars around all slab penetrations and at joints – score 1.5 

 Fully tanked basement – score 2 

C) Membranes 

Membranes The performance of membranes is heavily dependent on the quality and design 
of the installation, resistance to damage after installation, and the integrity of joints. 

 Taped and sealed membrane to reasonable levels of workmanship/in line with current 
good practice with validation - score 0.5  

 Proprietary gas resistant membrane to reasonable levels of workmanship/in line with 
current good practice under independent inspection (CQA) - score 1 

 Proprietary gas resistant membrane installed to reasonable levels of workmanship/in line 
with current good practice under CQA with integrity testing and independent validation – 
score 2 
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7 Geotechnical Considerations 

7.1 General 

It is understood that the development will be similar to other parts of Green Park and will comprise 
business / retail units with associated roads, parking and landscaped areas. 

As previously stated the topsoil was removed across the site and the ground level has been raised by 
between 1.0 and 1.5m with an engineered fill platform above the 1 in 200 year flood level. 

PBA have carried out preliminary assessments of the engineering characteristics of the soils and 
performance of the fill materials in order to provide outline design information for a business park type 
development as discussed in the following sections.  It is recommended however that detailed 
assessments are carried out once specific information on the nature of the proposed development, 
layout and anticipated loading conditions are known. 

7.2 Engineered Fill Platform 

The material used to provide the engineered fill platform comprised the Lambeth Group which was 
obtained from the deepening of the Trout Lakes, a former gravel pit some 200m to the north west of 
the site (see Figure 2). The engineered fill platform was placed to an end product earthworks 
specification to provide a level development platform above the 1 in 200 year flood level. 

Specific details on the placement of the engineered fill and the validation are given in the Summary of 
Geoenvironmental Information Plot 3, contained within Appendix 2.    

7.3 Foundations 

The type and capacity of foundations adopted for the site will be dependent on the soil structure 
interaction i.e. load, size and spacing of the footings, the stiffness of the soil and tolerances of the 
structure to settlement, particularly differential settlement.  The differential settlement criteria relative to 
each structure will be dependent on the structure type i.e. flexible steel frames as opposed to more 
rigid reinforced concrete; the type of cladding adopted i.e. flexible steel sheeting compared to more 
rigid brickwork or glass; and the end use of the structure i.e. if sensitive equipment or plant are to be 
used or operated within the building.  Differential settlement will also be controlled by the consistency 
in thickness and strength/density of the underlying fill and soil strata. 

For lightly loaded structures that are not sensitive to significant differential settlement consideration 
could be given to adopting, shallow strip or pad type foundations. An assessment of the likely total 
settlements founded on spread footings 0.5m into the fill is given below. The assessment assumes 
that at least 1.5m of gravel is present and up to 0.9m of firm alluvium. As discussed in Section 5 the 
thickness of alluvium varies from 0.15m to 0.85m and the minimum thickness of River Terrace 
Deposits recorded was 1.80m.  

The results of the preliminary assessment are given below for an isolated square pad foundation 
founded on Engineered Fill with a minimum drained modulus of deformation of 7000kN/m2.  

Pad Size 
Net Loading Intensity 

(kN/m
2
) 

Maximum Total Settlement 
(mm) 

1.0m x 1.0m 100 
200 

15 
30 

2.0m x 2.0m 100 
200 

25 
45 
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It should be noted that pad footings larger than 2m by 2m even at low net loading intensities (say 
100kN/m2) would experience large total settlements which may give rise to differential settlement.  

Differential settlements of up to half the value of the total settlement may occur for the uniform ground 
conditions. Consideration should be given to the column spacings to ensure the maximum differential 
settlement between spans do not exceed allowable tolerances.  

As an alternative to placing traditional footings on the fill material, consideration could be given to 
placing footings 0.3m into the River Terrace Deposits, although this will likely entail the placement of 
foundations just below the water table requiring dewatering.  However, it is likely, that any proposed 
structure across the site is likely to impose significant column loads and hence it is recommended that 
piled foundations are adopted to support building frames.  Piles will need to be installed into the 
Lambeth Group as the thickness of the River Terrace Deposits will not provide adequate load carrying 
capacity. 

Driven piles can be considered but because of potential noise and vibration problems, they may only 
be suitable where adjacent developed structures are supported by piles and have flexible frame 
structures and insensitive cladding and finishes.   

As an alternative, bored piles could also be considered, either traditional bored and cast in-situ piles or 
continuous flight auger (CFA) concrete injection piles.  It should be noted that, due to the presence 
and permeability of the River Terrace Deposits, temporary casing is likely to be required for traditional 
bored piles. 

Since pile are proprietary systems discussions should be held with specialist piling contractors to 
confirm the most appropriate pile type for the site, carry out detailed design and to provide cost 
estimates.   As a guide however, a preliminary assessment of working loads for both driven and bored 
piles has been carried out as detailed below.  

The preliminary working loads have been calculated using the design line indicated on Figure 6.  
Working loads were estimated for piles penetrating 5m and 10m into the Lambeth Clay (total length 
9.5m and 14.0m). No benefit in terms of skin friction was assumed from the engineered fill or cohesive 
alluvium.  Undrained shear strengths used in the assessment were based on the SPT N values, 
plasticity testing and recommendations given in Stroud and Butler (1975).   

Preliminary Working Loads – Bored Pile 

 
Diameter (mm) 

 
Length 

 
9.5m 
(5m into clay) 

 
14.5 
(10m into clay) 

 

450 

 

225KN 

 

430KN 

 

600 

 

330KN 

 

610KN 
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Preliminary Working Loads – Driven Piles 

 
Size  (mm) 

 

 
Length 

9.5 
(5m into clay) 

 
14.5 

(10m into clay) 

 

300 x 300 

 

290KN 

 

540KN 

 

400 x 400 

 

405KN 

 

800KN 

 

Pile loading and integrity testing should be carried out to confirm the design and workmanship. 

7.4 Ground Slabs 

Ground bearing slabs founded on the bulk fill materials may be adopted for the site.  Settlements 
should be less than 20mm for a 20m x 20m ground slab with a net bearing pressure of 30kN/m2, using 
a minimum drained modulus of elasticity of 7000kN/m2 for the engineered fill material as was required 
by the end product earthworks specification and confirmed by the compliance testing.  If a higher slab 
load is envisaged, it is recommended that further analyses are carried out to confirm the anticipated 
settlement and its acceptability or the need to provide suspended floor slabs. 

The slab should be constructed to act independently of the foundations to allow for differential 
movement of the slab and frame and we recommend that it is cast after the building of the frame is 
completed. 

7.5 Buried Concrete 

The results of chemical analyses gave soluble sulphate (SO4) concentrations of between 0.04g/l and 
0.29g/l with pH values of between 8.4 and 11.6 for the samples of made ground/alluvium tested. 
Soluble sulphate concentrations of less than 0.06g/l with pH values of 9.1 and 9.2 were recorded for 
the two Lambeth Group samples tested. 

The chemical testing on the groundwater samples gave soluble sulphate concentrations of between 
0.09g/l and 0.3g/l with pH values of between 7.6 and 9.7. 

The results of the testing therefore indicate that the site falls within Design Sulphate Class DS-1 and 
Aggressive Chemical Environment for Concrete (ACEC) Class AC-1d and buried concrete should be 
designed for these classes in accordance with the recommendations given in BRE Special Digest 1 
(BRE 2005). 

7.6 Pavement Design and Trafficability 

The specification for the bulk fill placement required a minimum in-situ CBR of 5% for the engineered 
fill and this value should be used for preliminary design purposes. However, recommendations given 
in TRRL 90 indicate that cohesionless materials are frost susceptible where the fines content (material 
less than 75µm in size) exceeds 10%. The engineered fill material is liable to have a fines content at 
or above 10% and should therefore be regarded as frost susceptible.  

Design of the pavements should accommodate for this, with a minimum thickness of 450mm.  

A flexible pavement construction is preferred since this can more easily accommodate any potential 
differential movement arising from the consolidation of the underlying fill and alluvial materials. 
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However, it is recommended that actual site conditions should be ascertained prior to construction 
with due regard to the proposed design, method of construction and any potential trafficability impacts 
since the engineered fill has been placed.  

7.7 Radon 

The Radon Guidance on Protective Measures for New Dwellings (BRE, 2007) presents a series of 
maps from which it can be determined whether a site is likely to be prone to radon exposure. This is 
based on statistical analysis of existing housing known to be affected by radon and an assessment of 
the geology of the area (maps of annex A of the 2007 report).  

With reference to Annex A of the guidance, the site is located in an area where no radon protection 
measures are necessary in the construction of new dwellings or extensions.  

A geological assessment was carried out by British Geological Survey as part of a previous survey for 
an adjacent Plot and is reproduced in Appendix 6. The geological assessment indicated that no radon 
protection measures are required. However, as discussed in Section 6.5, gas protection measures 
will be required for the methane/carbon dioxide concentrations recorded across the site.   
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8 Conclusions  

8.1 Land Contamination Assessment 

None of the soil samples tested exceeded the selected criteria for metals and are therefore deemed 
not to be present as a hazard to human health. 

Although there are no specific criteria for comparison of the hydrocarbon laboratory test results, it is 
considered that the concentrations recorded do not pose a hazard to human health with 90% of the 
samples tested recording concentrations below the laboratory detection limits. 

It is also considered that the inert, natural fill materials used in the construction of the engineered 
platform will further act as a barrier breaking the majority of the potential pathways between future end 
users and any contaminated soil that may be present 

The results of the testing on the River Terrace Deposits groundwater samples (BH102, BH104 and 
BH105) and Lambeth Group groundwater samples (BH201 and BH202) indicate good water quality 
with no exceedances recorded above the maximum prescribed concentrations given for the protection 
of controlled waters.  

8.2 Ground Gas Assessment 

The maximum GSV identified during 2008 was 5.06l/hr in BH102 which equates to a Characteristic 
Situation 4 (GSV <15) for a commercial end use based on the recommendations given in CIRIA report 
C665, requiring fairly onerous gas protection measures. The geological model at the site is not 
consistent with the typical land use associated with a Characteristic Situation 4, (a completed landfill 
or mine workings) and the gas readings are not typical of those found elsewhere across Green Park.  
No man made source for such elevated gas generation levels has been identified, either through desk 
study research or direct intrusive ground investigation. On this basis, and as the levels of ground 
gases have reduced since 2008, it is considered that a Characteristic Situation of 3 can be adopted for 
the site.  

8.3 Geotechnical Assessment 

PBA have carried out preliminary assessments of the engineering characteristics of the soils beneath 
the site and performance of the Engineered Fill materials for the purposes of outline design. Detailed 
ground investigations may be required when specific information on the nature of any potential 
development are known. 
 
An engineered fill platform was constructed using imported fill (Lambeth Group) obtained from the 
Trout Lakes that was placed to an end product earthworks specification to provide a level 
development platform above the 1 in 200 year flood level. 
 
The type and capacity of foundations adopted for the site will be dependent on the load, size and 
spacing of the footings, the stiffness of the soil and tolerances of the structures to settlement, 
particularly differential settlement. Piled foundations are likely to be required based on the proposed 
end use and likely column loads. Ground bearing floor slabs placed on the engineered fill are likely to 
be acceptable subject to a detailed settlement analyses. 
 
Test results indicate that the sub-surface concrete should be designed in accordance with the 
recommendations given in BRE Special Digest 1Class for DS-1 and ACEC-1d conditions.  The pH 
testing indicates near neutral to alkaline conditions. 
 
A minimum CBR value of 5% was specified for the Engineered fill. It is recommended however that 
the present day site conditions be ascertained to confirm any potential trafficability issues since the 
engineered fill was placed. 
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10 Essential Guidance for Report Readers 

This report has been prepared within an agreed timeframe and to an agreed budget that will 
necessarily apply some constraints on its content and usage. The remarks below are presented to 
assist the reader in understanding the context of this report and any general limitations or constraints. 
If there are any specific limitations and constraints they are described in the report text.   

1 The opinions and recommendations expressed in this report are based on statute, guidance, and 
best practice current at the time of its publication. Peter Brett Associates LLP (PBA) does not 
accept any liability whatsoever for the consequences of any future legislative changes or the 
release of subsequent guidance documentation, etc. Such changes may render some of the 
opinions and advice in this report inappropriate or incorrect and we will be pleased to advise if any 
report requires revision due to changing circumstances, especially those over one year old.  
Following delivery of any report PBA has no obligation to advise the Client or any other party of 
such changes or their repercussions. 

2 Some of the conclusions in this report may be based on third party data. No guarantee can be 
given for the accuracy or completeness of any of the third party data used.  Historical maps and 
aerial photographs provide a “snap shot” in time about conditions or activities at the site and 
cannot be relied upon as indicators of any events or activities that may have taken place at other 
times. 

3 The conclusions and recommendations made in this report and the opinions expressed are based 
on the information reviewed and/or the ground conditions encountered in exploratory holes and 
the results of any field or laboratory testing undertaken. There may be ground conditions at the 
site that have not been disclosed by the information reviewed or by the investigative work 
undertaken. Such undisclosed conditions cannot be taken into account in any analysis and 
reporting. 

4 Unless specifically stated to the contrary, this report does not purport to be a “Geotechnical 
Design Report” as defined in Clause 2.8 of Eurocode 7 (Geotechnical Design BS EN 1997-
1:2004).  Some of the data contained herein and used to support any geotechnical assessment 
presented in this report may be historical or for other reasons not fully compliant with the 
requirements of that code. 

5 It should be noted that groundwater levels, groundwater chemistry, surface water levels, surface 
water chemistry, soil gas concentrations and soil gas flow rates can vary due to seasonal, climatic, 
tidal and man made effects. 

6 This report has been written for the sole use of the Client stated at the front of the report in relation 
to a specific development or scheme. The conclusions and recommendations presented herein 
are only relevant to the scheme or the phase of project under consideration. This report shall not 
be relied upon or transferred to any other party without the express written authorisation of PBA. 
Any such party relies upon the report at its own risk. 

7 The interpretation carried out in this report is based on scientific and engineering appraisal carried 
out by suitably experienced and qualified technical consultants based on the scope of our 
engagement. We have not taken into account the perceptions of, for example, banks, insurers, 
other funders, lay people, etc, unless the report has been prepared specifically for that purpose. 
Advice from other specialists may be required such as the legal, planning and architecture 
professions, whether specifically recommended in our report or not. 

8 Public or legal consultations or enquiries, or consultation with any Regulatory Bodies (such as the 
Environment Agency, Natural England or Local Authority) have taken place only as part of this 
work where specifically stated. 
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Sumrnary Geoenvironmcntal Report
Plot 3, Grecn Park
Prudential Portfolio Ma

1.0 INTRODUCTION

Peter Brett Associates have been retained by Prudartial Portfolio Managers Limited (PPML) to provide civil
ard structural consultanry services for the Green Park development, which lvas formerly known as Reading
Business Park. The location of the site is shown in Figure l.

As part of the development, the site level has been raised using imported fill to provide level development
plots above the predicted l:200 year flood level. A flood relief channel has also been constructed running
approximately south west to north east through the centre of the site. A general layout plan is presented in
Figure 2lvhich indicates the individual plots. Green Park is subdivided into Northern and Southern sectors
with Plots l-7 forming the northern sector

This report contains details of the geotechnical and geoenvironmental issues related to Plot 3 of the
development and includes the follorving aspects:

' ground and groundrvater conditions based on existing site investigation data

' details of the construction and conformance testing of the platforms including details on the materials
used as fill material

' general engineering considerations regarding allolvable bearing pressures and settlement of
structures located within the Plot.

Part of Plot 3 encompasses a fonrrer waste transfer station lvhere a localised area of hydrocarbon
contamination s'as identified and remediated. An assessment of groundrvater quality post remediation rvas
carried out and the results are discussed in this report.

The comments made in this report and the opinions expressed are based on the sources quoted, the ground
conditions encountered within the exploratory holes and on the results of tests made in the field and
laboratory. There may horvever be conditions pertaining at the site rvhich have not been disclosed by the
investigation and n'hich therefore could not be taken into account. In particular, it should be noted that
groundwater conditions vary rvith seasonal and other effects.
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2.0 THE SITE

Location and Description

Green Park is located on the north west of Junction I I of the M4 Motonray and west of the A33 Basingstoke
Road onthe southem outskirts of Reading Berkshire. The National Grid Reference of the centre of the park

is approximately SU 704 694. Green Park in total covers an area of approximately 30ha and was formerly
comprised of largely low lying meadow land.

Plot 3 is located along the westem boundary of Green Park and covers an area of approximately 4.5 ha.

Plot 3 is bounded by the lvestem access road to the lrest and by the proposed flood reliefchannel on the other
boundaries.

Geology

Information from the British Geological Survey (Reference 1) indicate that the site is underlain by the
follorving sequence:

Recent Deposits:

Solid Deposits:

The gmlogical map indicates that for Plot 3, Valley gravels underlain by the Reading Formation are present.

The geological map indicates that the London Clay Fornration, which overlies the Reading Formation is

present to the south and east of the Green Park. The strata at the site therefore dip to the south-east.

2.2

Alluvium
Valley Gravels
Reading Formation
Upper Chalk FormationI
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GROUND INVESTIGATIONS

General

A number of ground investigations have been carried out historically for the rvhole of the Green Park
Development. Of these, five investigations included exploratory holes (boreholes and/or trial pits) sunk
within or adjacent to Plot 3, as discussed in the follorving sections. The location of all the exploratory holes
relevant to Plot 3 are presented in Figure 3.

Representative disturbed and undisturbed samples lvere obtained from the exploratory holes for further

examination and laboratory testing. Standard penetration tests (SPT) rvere carried out at regular intervals
in the boreholes and the results are plotted against elevation in Figure 4 for the lvhole of the northern sector
boreholes.

Tarmac 1983

A mineral reserve investigation u'as carried out over Green Park by Tarmac in 1983 (Reference 2). The site
investigation rvas undertaken using continuous flight augered drilling techniques and hence the description
ofthe strata encountered are limited in terms of engineering properties. Trvo of the mineral reserve boreholes
(BH3 and 7) rvere sunk rvithin Plot 3 to depths of 4.5m and the logs are contained in Appendix l.

Southern Testing 1985

A geotechnical investigation rvas carried out by Southern Testing in 1985 for a proposed Flood Relief
Charurel (Reference 3). Trvo trial pits were excavated along the line of the proposed channel (TP4 and TP5)
rvithin Plot 3 to depths of betrveen l.5m and 3.0m. The logs for these trial pits are contained in Appendix
2 .

Foundation and Exploration Services Ltd 1988

I A ground investigation covering the rvhole of the northem sector of Green Park rvas carried out by
' Foundation and Exploration Services (FES) in 1988 (Reference 4).

Trvo boreholes (BH2 and BHl2) lvere sunk in Plot 3 as part of the FES survey. The boreholes was sunk
using cable percussion drilling techniques to depths of betu'een 5.5m and 20.0m. In addition six trial pits
(fP36, TP40, TP4l, TP42,TP53 and TP57) sere also excavated lvithin or adjacent to PIot 3 as part of this
survey. The trial pits rvere excavated to depths of betrveen l.6m and 3.2m using a rvheeled excavator.

Details of the strata encountered, samples taken, in-situ test results and groundrvater observations are
contained on the exploratory hole records in Appendix 3.

The follolving laboratory tests were carried out on samples recovered from the FES holes.

- natural moisture content and bulk density
- plasticity index
- unconsolidated, undrained triaxial compression tests
- one dimensional consolidation test
- sulphate and pH analyses

The results of the laboratory testing are contained in Appendix 4.
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3.s PBA 1995

PBA carried out a contamination investigation at Green Park in 1995 (Reference 5). As part of this
investigation ttree trial pits (TP95/27,TP95129 and TP95/32) rvere sunk rvithin or adjacent to Plot 3. The
records for these trial pits are contained in Appendix 5.

Six soil samples recovered from this investigation rvere tested for a suite of commonly occuning industrial
contaminants and the results are contained on Table 2.

PBA 1996

PBA canied out a contamination investigation at the site ofthe former Small Mead Farm in 1996 (Reference
6). This investigation comprised the excavation of 9 trial pits. The records of these trial pits are contained
in Appendix 6.

Part of the farm rvas used for a relatively short period as a waste transfer station as sholvn on Figure 9. A
layer ofthe rvaste material from this operation \vas present at the time of the investigation overlying concrete
hardstanding. A earth bund associated n'ith the transfer station had been broken dorvn by spreading locally.

Sirteen soil samples and three groundrvater samplcs \\'ere recovered from this investigation and rvere tested
for a suite of commonly occurring industrial contaminants. The results are contained in Appendix 12.

AMEC 1997

A trial pit investigation rvas carried out by AMEC Civil Engineering in 1997 along the proposed re-aligned
flood relief channel. Eleven trial pits were excavated adjacent to Plot 3 as part of this survey (TP43 to TP53)
to depths of 3.0m.

Details of the strata encountered, samples taken and grounds,ater observations are contained in Appendix
7.
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GROUND CONDITIONS

General

The results of the exploratory holes generally confirm the published information, although made grbund
deposits are described on one borehole record (BFI2, FES 1988). A summary of the ground conditions at Plot
3 are given in the table below and the nature and engineering properties of the strata are discussed in the
follorving sections.

Topsoil lvas encountered in all the pre 1995 exploratory holes as a brolvn silty clay with roots, varying in
thickness from behveen 0.15m to 0.5m. All topsoil beneath Plot 3 rvas removed prior to constructing the fill
platform and is not discussed further.

Summary of Ground Conditions

Strata Depth to top
(mbel)

Elevation to top
(mAOD)

Thickness
(m)

Made Ground (only present
in one borehole)

0.0 38 .8 1.45

Alluvium (locally absent) 0.0 -  0 .5 37.8 -  38.5 0.2 -  1.5

Valley Gravels 0.0 -  1 .5 36 .6  -  38 .1 1 .75  -2 .4

Reading Formation 2. t  -3 .4 35.0 -  35.6 Not proven

The base of tlre Reading Fomution rms not encountered in any of the boreholes rvithin Plot 3 itsel{ although
it rvas proven to an elevation of 18.8m OD in borehole 2 (FES, 1988). The depth and elevation to the chalk
strata has not been proven for Plot 3. The elevation to the top of the chalk rvas however proven in Plot 7 at
around lTm AOD. As discussed in Section 2.2,the strata at the site dip to the south east and hence the
elevation to the top of the chalk is likely to vary across the site.

Made Ground

Made ground deposits rvere encountered in one borehole (BH2 FES 1988) as a brorvn, silty sandy clay with
abundant flint gravel and brick fragments The made ground extended to a depth of 1.45m. Borehole 2 was
sunk in the vicinity of Smallmead farm, lvhich was formerly licenced as a waste transfer station. It is
considered that the made ground encountered in BH2 is a result of former activities at the farm. This is
discussed in more detail in Section 7.0.

4.3 Alluvial Deposits

Material thought to represent alluvial deposits were encountered in the majority of the exploratory holes
typically as a soft to firm, grey brolvn, silty clay to clayey silt with occasional fine to medium flint gravels.
The thickness of the alluvium, rvhere present, varied from 0.2m to 1.5m.

4.4 Valley Gravels

Valley Gravels rvere encountered in each exploratory hole as a sandy to very sandy, fine to coarse flint gravel
with occasional flint cobbles. Pockets/bands of sand are also present. The thickness of the Valley Gravels
varied from 1.75m to 2.4m where proven.

4.2

I
t
I
I Job Reference: 2912l8l5lPLOT 3/FINALAVST/KB/RP/FC/JE

FileRcference: KBJEO0SA.WPD
Date: DECEMBER 1998

Page: 5



4.5

I
I
t
T
t
t
T
I
I

Summary Geoenvironmental RePort
Plot 3, Green Park
Prudential Portfolio Man

Standard penetration tests canied out in the Valley Gravels gave N values of betlveen 14 and 29 indicating
the material to be medium dense. A scatt€r ofN values has been recorded for the Valley Gravels across the
rvhole of Green Park, lvith N values of behveen 9 and29 being recorded, probably reflecting the variation
in grading and the presence ofsand lenses.

Reading Formation

Reading Formation strata were encountered belorv the Valley Gravels in the boreholes carried out, at
elevations ofbetween 35.0m AOD and 35.6m AOD. The Reading Formation rvere recovered as a series of
grey, mottled red, green and grey silty clays, with occasional silty fine sand bands, becoming a brown,
slightly silty to silty, fine to medium sand with depth. Bands of sandstone s'ere recorded in some of the
boreholes in the upper sections of the Reading Formation..

The results ofthe standard penetration tests gave N values for the Reading Formation of betrveen 34 and 88,
generally increasing linearly rvith depth (see Figure 4).

The results of the triaxial tests carried out on samples recovered from the top of the Reading Formation
sequence (see Appendix 4), gave an undrained shear strength of 44 kN/mz increasing to 260 kN/m2 some
3m into the sequence, indicating the material to be firm becoming stiffrvith depth. The bulk density of the
samples tested inthe triaxial cell varied from around 1.90 to 2.18 Mg/m3 rvith natural moisture contents of
l6% and 24Yo. The results of plasticity tests carried out on the Reading Formation gave liquid limits of
betrveen 39o/o and 56% rvith plasticity indicies of betrveen 20 and 32Yo indicating the material to be of
internrediate to high plasticity. Natural moisturc contents of betrveen l6 and 27o/owere recorded.

Groundwater

Grounduater rvas typically encountered in each exploratory hole rvithin the gravels. Groundrvater inflows
\\'ere generally noted as being heavy causing sidervall instability in the trial pits.

A groundrvater monitoring piezometer (Pl) rvas installed adjacent to Plot 3 in 1990 (see Figure 9).
Monitoring of r,vater levels rvithin the piezometer was carried out over an l8 month period and the results
are contained in Appendix 8. An aver€e rvater level of around 37.4m AOD rvas recorded. The monitoring
canied out historically over the rvhole of Green Park indicates the groundrvater florv direction in the gravels
is to the north east torvards Foudrv Brook.
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5.0

5.1

s.2

CONSTRUCTION OF PLATFORMS

General

As part of the development of Green Park, platforrns were constructed using imported fill that was placed
to an end product earthworks specification to provide level areas for construction above the I in 200 year
flood level. In addition to the bulk filling, flood relief measures have also been carried out comprising a flood
relief channel with flood storage areas.

Source of fill material and construction details

The material used to provide the bulk fill comprised the Reading Formation rvhich rvas obtained from an
adjarent borrolv pit lvhich lvas being excavated for a nerv landfill site to the north west of Green Park (see
Figure 6). A specific geotechnical assessment of the nature and properties of the materials in the Borrow
pit rvas carried out by AMEC (Reference 7).

A dctailed assessment of the suitability of the materials from these areas tvas undertaken and compaction
trials rvere carried out to confirm the acceptability of the source material for use as an Engineered Fill
(Reference 8 to l0). Based on the results of this assessment, tw'o classes of material (B and F) rvere
identified for use as fill material reflecting the natural lithological variations in the Reading Formation. The
trvo classes of material rvere also identified to enable the compliance testing regime to be modified to suit
each material t1pe. The ts'o classes of material rvcre:

- suitable material Tpe B - comprised of slightly silty to silty sands from the Reading Formation
- suitable material Type F - comprising the cohesive material from the Reading Formation.

A typical section through the completed platform is given in Figure 6. Type F or B material was placed from
ground level after topsoil stripping to 600mm from the final earthworks level, rvhere Type B material only
rvas placed to allorv for a general capping layer overlying the general fill for future road and floor slab
requirements.

Specification and Quality Control

The earthrvorks contract and specification rvere prepared largely based on the Specification for Road and
Bridge Works (Blue Book) (Reference I l). A copy of the Earthrvork series of the specification is contained
in Appendix 9.

The materials were placed in to 300mm thick layers using sheeps foot and smooth w'heeled vibrating rollers
as appropriate to achieve the required specification.

ln order to ensure the specified engineering criteria rvas achieved, an extensive quality control testing regime
rvas established. The testing rvas carried out by the main contractor (AMEC Civil Engineering) and
supervised by PBA.

A summary of the Quality Control testing requirements is given belorv together rvith the frequency of testing
and compaction specification acceptance criteria.

Date: DECEMBER 1998
Page: 7

5.3

Job Refercnce: 2912l8t5tPLOT3/FINAI-/WST/KB/RP/FC7JE
FileReference: KRIE0OSA.WPD

l .



l
I
T
I

Summary Geoenvironmental Report
Plot 3, Green Park
Prudential Portfolio Manasers Ltd

Material Parameter Frequency Acceptance Criteria

B In-situ CBR

In-situ density

I per 1000m2 ofeach
layer placed

I per 1000m2 ofeach
layer placed

>syo

>95Yo of maximum dry
density

Undrained shear strength

Residual air voids

Stiffiress

I per 1000m2 ofeach
layer placed

I per 5000m2 ofeach
layer placed

I per 2500m2 ofeach
layer placed for first 57o
of material placed under
the contract (notjust Plot
2), I per 5000m? ofeach
layer placed for SYoto
15% of material and I
per 10000m2 ofeach

layer for remaining 85%
of material

Cu>50 kN/m2 or
CBR>3% if hand vane

inappropriate

Not more than 5%

E'=90o/o >10000 all
results >7000 kN/m2

Compliance Test Results

The results of the compliance testing carried out on the earthrvorks for Plot 3 are summarised in Appendix
l0 and the location of the tests are given on Figure 7.

The results ofthe compliance testing confirms that the material placed to date meets the requirements of the
specification.

The stiffiress testing and values of E' lvere determined from the results of plate bearing tests. The tests were
carried out on the surface of the compacted layer in order to obtain a Kro, modulus of subgrade reaction
value. The K3e value lvas achieved by applying increasing increments of pressure to a 300m diameter plate
and holding each incremental pressure stage over a time period suffrciently long enough to establish that
settlement was complete. Pressures or stresses up to l50kN/m2 proved suffrcient to achieve a settlement of
l.27mm to the plate, allowing K3s values to be calculated.

The stiffiress E' value lvas determined from these results and converted to a 30 inch diameter plate. The ratio
betrveenthe 30 inch and 300mm plates used was 2.27, and the E' value calculated using a poisons ratio of
0.3.

Check Testing

Check mexe probes lvere carried out in Plot 3 by PBA to confirm CBR values. Readings were taken at
75mm intervals starting from finished earttnvorks level and at 0.5m depth and l.0m depth in the base of trial
pits. In some areas, the fill material was too 'dense' for the mexe probe to penetrate (>14% reading on the
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probe) and in other areas, lvhere 'dense' material rvas present over 'softer' areas, the force used to push the
mexe probe resulted in some individual readings not being taken.

The results ofthe mexe probes have been correlated to CBR readings using the calibration curves prepared
by AMEC (Reference 7) for the various t1rye of materials present (ie sand, silts and clays). The results of
the mexe probes are summarised on Table I and the location of the probes are given in Figure 8. The
calibration curyes developed by AMEC are contained in Appendix I l.

It should be noted that, as a result of disturbance/stress relief from the excavation of the trial pits, the upper
mexe probe readings started at 0.5m and 1.0m depth respectively are considered to be erroneously lolv.

The results of the check mexe probes indicate that for Plot 3, both the B and F material meet the specification
requirements in terms of CBR values. The exception to the above is reduced CBR values at surface and this
is discussed further in section 6.6.
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GEOTECHNICAL CONSIDERATI ONS

General

Peter Brett Associates canied out preliminary assessments of the engineering characteristics of the soils and
performance of the fill materials in order to provide outline design information for the proposed business park
development (Reference l2). Extracts from this assessment are contained in the following sections. It is
remmmended however that detailed assessments are caried out once specific information on the nature of
the proposed structural development, layout and anticipated loading conditions are known.

Foundations

The tlpe and capacrty of foundations adopted for the Plot lvill be dependent on the soil structure interaction
ie load, size and spacing ofthe footings, the stiffiress of the soil and tolerances of the structure to settlement,
particularly differential settlement. The differential settlement criteria relative to each structure will be
dependent on the structure type ie flexible steel frames as opposed to more rigid reinforced concrete; the type
of cladding adopted ie flexible steel sheeting compared to more rigid brickw'ork or glass; and the end use of
the structure ie if sensitive equipment or plant are to be used or operated lvithin the building. Differential
seftlement will also be controlled by the consistcncy in thickness and strength/density of the underlying fill
and soil strata.

An assessment ofthe likely total settlements for lightly loaded structures that are not sensitive to significant
differential sefflements founded on spread footings 0.5m into the fill rvas carried out. The assessment
assumed that at least l.5m of gravel is present and upto 0.9m of firm alluvium. As discussed in section 4,
the thickness of the alluvium over Plot 3 varies from 0.2m to I.5m and the minimum thickness of Vallev
Gravels recorded rvas 1.75m.

The results of the preliminary assessment are given belolv for an isolated square pad foundation founded on
Engineered fill rvith a minimum drained modulus of deformation of 7000kN/m3

Pad Size Net Loading Intensity (kN/mz) Maximum Total Settlement
(mm)

1.0m x  l .0m 100
200

l 5
30

2.0m x 2.0m 100
200

25
45

It should be noted that pad footings larger than 2m by 2m even at lolv net loading intensities (say 100 kN/m2)
rvould experience large total settlements rvhich may give rise to problems of differential settlement.

Differential settlements of upto half the value of the total settlement may occur for uniform ground
conditions. Consideration should be given to the column spacings to ensure the maximum differential
settlement betrveen spans do not exceed allolvable tolerances.

As an alternative to placing traditional footings on the fill material, consideration could be considered to
placing footings on the underlying Valley Gravels. No assessment of the likely total settlements for this
option has been undertaken to date as it is considered that, due to the likely founding depths of around 2.0m
to 2.5m, this option is not likely to be economically viable rvhen compared to founding in the fill platform
and may not significantly restrict total and hence differential settlements lvhen compared to founding in the
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fill platform as the Reading Formation rvill be stressed more.

For structures that impose heavier loadings, typically rvith net loading intensities above l50kN/m2 for a
2.0m x 2.0m footing or for structures sensitive to differential settlements, foundations lvill need to be piled.
Consideration could be given to ground improvement techniques and discussions should be held with
specialist @ntractors as the applicability and performance of a ground improvement technique is dependent
on the proprietary system adopted. It is thought however that specialist contractors are likely to restrict their
guu*rt." on the performance of foundations to a marimum allorvable bearing capacity of l50kN/m2 with
morimum total settlement of 20mm to 25mm. Again, differential settlements are likely to be up to half this
value in uniform soil conditions.

The intensity of loading and value of settlement is in line with that estimated for pad footings placed in the
engineered fill. Therefore for lightly loaded structures not sensitive to differential settlements, the use of
ground improvement techniques are not likely to be required. Horvever, these techniques rvould reduce the
risk associated rvith significant variations occurring in differential seftlements across a structure from
possible variation in both the strength and thickness of the alluvium, consistenc)'of the fill materials and the
presence of made ground over part of the plot.

For largcr/hcavier structures and for buildings rvhere tolerances to differential settlements are more sensitive
than the limits predicted abovc, thc building frames rvill require support b1'piling. Piles rvill require to be
foturded in the underlf ing Reading Formation as the thickness of the Valley Gravels lvill not provide adequate
load bearing capacity.

Driven pilcs will be suitable for allareas n'here the site is under construction. However, because of potential
noise and vibration problems, they may only be suitable rvhere adjacent developed structures are supported
by piles and have flexible frarne struchrres, and insensitive cladding and finishes. The Environment Agency
may also object to driven piles due to potential contamination migration pathn'ays being generated.

As an alternative, bored piles could also be considered, either traditional bored and cast in-situ piles or
continuous flight auger (CFA) concrete injection piles. It should be noted that, due to the presence of the
alluvium and Valley Gravels temporary casing is likell'to be required for traditional bored piles.

Discussions should be held rvith specialist piling contractors to confirm the most appropriate pile type'for
the site, carrying out detailed design and to provide cost estimates. As a guide however, a preliminary
assessment of pile lengths for a square precast concrete driven pile and bored cast in-situ piles for various
rvorking loads and pile diameters has been carried out as detailed belorv:

TOTAL PILE LENGTH FOR PRECAST DRIVEN PILES

Diameter (mm) Working Load

20okN 300kN 500kN

300 9.0m 10.5m 13.5m

400 7.5m 9.0m 12.0m
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TOTAL PILE LENGTH FOR BORED CAST IN.SITU PILES

Diameter (mm) Working Load

200kN 30OkN s00kN

300 12.0m 14.5m 18.5m

400 9.5m 12.0m 16.0m

We rvould point out that preliminary discussions rvith the Environment Agency have indicated that they may
object to piles that penetrated the Reading Formation and extended into the underlying chalk. We understand
this concern arises principally from the development of the Reading Football Club where piles have been
formed through a considerable thickness of landfill material and the Agency is concerned rvith potential
leachate migration lvhich they feel may also occur into or from the sandier horizons rvithin the Reading
Formation.

Although these concerns are valid for developments such as the football club lve lvould not envisage an
impact in relation to Plot 3. Hou'ever, the vien'of the Environment Agencl'should be obtained in relation
to each development.

Ground Slabs

Ground bearing slabs founded on the bulk fill materials ma1'be adopted for Plot 3. Settlements should be
less than 20mm for a 20m x 20m ground slab rvith a net bearing pressure of 30kN/nt2, assuming a minimum
drained modulus of elasticity of 7000kN/m2 for the fill material. If a higher slab load is envisaged, it is
recommended that a further analysis be canied out to confirm the anticipated settlement and its acceptability.

Specific analysis of the settlement of the alluvium present beneath the platform has not been carried out.
Monitoring of the settlement of a localised area of organic alluvium located adjacent to the Foudry Brook
rvas how'ever canied out. This indicates that the settlement of the alluvium \\?s effectively complete betlveen
75 and 130 days after placing of an equivalent surcharge load of around 20kN/m2. The alluvial thickness
in this area is considerably greater and has a notable organic content. The settlement data indicates that
drainage s'ithin the Reading Formation rvithin Plot 3 *'ill be rapid reflecting the interbedded and sandy nature
of the material

The slab should be constructed to act independently of the foundations to allorv for differential movement
of the slab and frame and lve recommend that it is cast after the building of the frame is completed.

Buried Concrete

The results of the sulphate analysis on water:soil extract and groundrvater samples indicate that the sub-
surface concrete should be designed in accordance rvith Class I Conditions of BRE Digest 363 (Reference
13). The results of the pH testing indicate near neutral conditions.

Pavement Design

The specification for the bulk fiti placement requires a minimum insitu CBR of S%ofor the capping layer.
How'ever, recommendations given in TRRL 90 (Reference 14) indicate that cohesionless materials are frost
susceptible lvhere the fines content (material less than 75pm in size) exceeds l0%. The bulk fill material
are liable to have a fines content at or above l0% and should therefore be regarded as frost susceptible.
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Desigr of the pavements should accommodate for this, rvith a minimum construction thickness of 450mm.

A flexible pavement construction is preferred since this can more easily accommodate any potential

differential movement arising from the consolidation of the underlying fill and alluvial materials.

6.6 Trafficability

The fill materials were placed to a performance criteria which lvas expressed variously in the upfill contract
in terms of density/strength and stiffiress requirements for both the short and long term. However, the surface
of any soil will suffer degradation due to traffrcking disturbance and deterioration due to moisture ingress.
The extent of the degradation will be a function of the degree to rvhich these factors have occurred and on
the intrinsic characteristics of the t1rye of material used (eg its plasticity index). The fill materials used rvill
be susceptible to such degradation and the surface CBR and hence traffrcability cannot be expected to be
maintained at the design value during periods of inclement rveather or from excessive, repeated loading from
construction traffrc.

The results of the check mexe probe testing tend to confirm the above and shorv that a reduced CBR value
is measured rvhere lateral restraint is not provided.

To accommodate for potential trafficability problems and degradation that may be experienced, the upper
l50mm of the finished material rvas placed as a nominal sacrificial layer. Horvever, actual site conditions
should be ascertained at the time of construction rvith due regard to the proposed method of construction.
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7.O CONTAMINATION

7.1 Assessment Regime

There are no offrcial or statutory limits on acceptable concentrations of contaminants in the ground in the
UK, although the Interdepartmental Committee on the Redevelopment of Contaminated Land (ICRCL)
(Reference 15) list tentative concentrations for selected contaminants in respect of the proposed end use of
the site. The purpose of the guidelines is to assist in the assessment of the level of contamination and in

deciding rvhether remedial action is required.

The ICRCL Guidelines are based on an 'end use' approach, which tailors the contamination standard to the
immediate end use proposed for the site. These guidelines introduce the concept of 'trigger concentrations'
where the determination of the significance of the concentration of a particular contaminant recorded in the
soil is related to the follorving land use: domestic gardens and allotments; parks and playing fields and open
space; buildings and hardcover. Domestic gardens and allotments are the most sensitive end use rvhilst
buildings and hardcover are the least sensitive.

The trigger levels have been determined to define three ranges of concentrations:

I) Belorv 'threshold trigger concentration' - the land may be regarded as uncontaminated rvith no
significant risk that hazard(s) rvill occur.

ii) Behveen 'threshold' and 'action trigger concentration' - does not automatically imply a significant
risk but identifies a need to consider, based on infomred judgement, rvhether the presence of the
contamination justifies remedial action.

iii) Above 'action trigger concentration' - risk suffrciently high that the presence of contamination must
be regarded as undesirable or even unacceptable and remedial action is normally essential.

The trigger concentration values given for various contaminants are given on Table 2. For the zootoxic metal
contaminants u'hich may pose a hazard to health, there are no 'action trigger concentration values' quoted.
Assessment is therefore based solely on threshold trigger concentration values, although action trigger values,
if produced, are likely to be significantly higher than the threshold trigger values. The values quoted are also
restricted to trvo types of land use ie domestic gardens and allotments; and parks, playing fields and open
spaces. The values applicable for commercial and industrial developments, if produced are also likely to be
significantly highe.. Contaminants rvhich are phytotoxic but not normally hazardous to health also have no
quoted actiontrigger concentrations, only a single threshold trigger concentration for any uses rvhere plants
are gro\.\rr.

7.2 Soil Samples - General Survey across Plot 3

Six samples of near surface soils within or adjacent to Plot 3 rvere tested for a general suite of commonly
occurring industrial contaminants as part of the 1995 PBA survey. The results of the testing are given on
Table 2.

The results of the testing for both zootoxic and phytotoxic elements indicate concentrations belorv the ICRCL
Guidelines for domestic gardens (ie the most stringent end use). The exception to the above is a slightly
elevated level of boron recorded in the sample from 0.5m in TP95132. This horvever is not considered to be
significant in terms of the proposed end use of the site and the fact that areas rvhere the sample was taken
will be at least L5m belorv the finished platform level.

Date: DECEMBER 1998
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The results of contamination testing of soil samples from other areas of Green Park has also indicated that
no significant contamination is present.

Soil Samples - Former Waste Transfer Station

Plot 3 encompasses the former Smallmead Farm and part of the former was historically used as a waste
transfer station (see Figure l0). PBA canied out a contamination investigation at the former transfer station
in 1996 (Reference 6).

The results ofthis investigation confirmed tlnt material associated with the waste transfer station tvas present
to depths of upto 0.8m. This material generally comprised a dark brorvn, gravelly sand or clay lvith
fragments of plastic, brick, concrete, metal, wood, wire, foam and ceramics. Contamination testing was
canied out on sixteen samples of the made ground (see Appendix 12) and indicated slightly elevated levels
of arsenic, mercury, boron, copper, lead and zinc. Three samples of the made ground lvere also tested for
hydrocarbons. The results of the testing did not reveal any significant levels of solvents or BTEX
compounds, although slightly elevated levels of total petroleum hydrocarbons \\,ere recorded.

The material associated rvith the former rvaste transfer station was removed from the site for disposal at a
suitably licenced facility prior to the placing of the platform fill material.

Groundwater

As part of the l99l and 1995 PBA investigations (Referencc 16 and 5 respectively) samples of groundlvater
sere taken for contamination testing. The results of the testing are summarised on Table 2 and the location
of the sampling points is shorvn on Figure 9.

The results of the analyses on the lvater samples have been assessed by reference to the maximum prescribed
concentrations given in the Water Supply (Water Quality) Regulations (Reference l7). It should be noted
that th.is regulation is strictly applicable only to the quality of rvater to be used as drinking rvater but, as there
are no oflicial or mandatory guidelines for the quality of groundrvater in general, they are useful in giving
an indication of the prescnce of any contamination. The maximum prescribed concentrations given in the
Regulations are indicated on Table 2.

Reference has also been made to the Dutch Guidelines (Reference 18) as these are also requently referred
to. The Dutch Guidelines consist of an 'S' value (also frequenty referred to as the target value or 'value to
aim for') and an 'I' value (frequently knolrn as the intervention value). It should be noted that the Dutch
system is based on a multi-functional approach, that is the level of contamination is assessed relative to the
most critical end use, assuming all possible exposure pathrvays are present, thereby implying long term
flexibility in site use. The system hosever does not take into account the end use of the site and, as such, has
been rejected by the UK Government. The Dutch also recently announced (June 1997) that they would no
longer adopt the multi-functional approach but rvill consider the level of contamination relative to the
intended site use. Their assessment range is therefore likely to be revised.

The results of the testing indicate the quality of the groundwater to be good across the lvhole of Green Park,
rvith only sligltly elevated levels of cadmiunr" chromium and iron being recorded. An elevated zinc level was
also recorded in sample WS2 from the l99l investigation. Elevated ammonia levels lvere also recorded in
the l99l and 1997 samples but this may be a function of the sampling techniques adopted then.

Job Reference:. 29121815/PLOT 3/FINAL/WST/KB/RP/FC/JE
FileRcference: KBIEO0SA.WPD
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As discussed in Section 7.3, a lvaste transfer station rvas present over part of the former Smallmead Farm.
As part ofthe 1996 PBA contamination investigation, three samples of groundrvater lvere obtained from the
trial pits and tested for a general suite of industrial contaminants and hydrocarbons. The results of the testing
is contained in Appendix 12. One sample of rvater tested exhibited traces of iron and manganese and one
sample exhibited slightly elevated levels of chloride and sulphate. These horvever rvere not considered to be
significant.

Of more significance was the results of the total petroleum hydrocarbon anall.ses with concentrations of
betrveen 975pgn and l49000pdl being recorded. The results of the trial pits indicated a strong diesel odour
in trial pit 2. Further work was therefore caried out in the vicinity of trial pit 2 and this identified the
presence of hydrocarbon material lvithin the made ground and gravels. The hydrocarbon contaminated soil
I'ras subsequently removed from the site and a groundwater monitoring regime rvas instigated to determine
the extent and levels of contamination present. The location ofthe remediated areas and monitoring positions
are shown in Figure I l.

PBA prepared a detailed report (Reference l9) on the contamination issues and monitoring carried out for
this area. Extensive groundlvater sampling and testing has been carried out by various companies for
QA/QC purposes. The test results fronr two of the laboratories are contained on Table 4.

The report concludes that soil remediation has removed the primary source of hydrocarbons and that
rvidespread hydrocarbon contamination in the groundrvater is not present. Although some discrepancies
exists bchl'cen laboratories in the reported hydrocarbon values. It is considered that if actually present these
reprcsent isolated and localised values. Natural attenuation processes rvithin the aquifer rvill reduce any
residual hydrocarbons that may be prcsent. It is considered therefore that no further remediation or
monitoring work is required at the sitc although final confirmation rvill be required rvith the Environment
Agency.

Job Refcrence:
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8.0 LANDFILL GAS

A number of potential sources of landfill g:!s are present around Green Park, namely Halls Landfill,
Smallmead Landfill and former sewage works (see Figure l0). Waste Management Paper 27 (Reference 20)
recommends that for a site to be developed within 250m of a landfill, a survey should be carried out to assess
any potential landfill gas migration.

As plot 3 lies at distances greater than 250m of all of the potential gas sources, no specific monitoring for
Plot 3 has been carried out.

The results of the monitoring carried out for the other Plots within Green Park, rvhich started in 1991, has
revealed no significant concentrations of methane throughout the monitoring period. Minor concentrations
ofcarbon dioxide have been recorded, but these are thought to include naturalll'occurring levels ofcarbon
dioxide.

No significant gas issues are envisaged for Plot 3 and no special precautions are considered to be required.

Prepared by and submitted on behalf of
Peter Brett Associates

Kevin Burbidge
Senior Geotechnical Engineer

Richard Puttock
Associate

I
I
I
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GREBN PARK READING TABLB 1
PLOT 3

IN SITU MEXE PROBE RESULTS
M P 1 9 MP2O MP21 MP22 MP23 MP24

Depth
(mbsl)

Mexe
Probe

Readinq

CBR
Value (%)

Mexe
Probe

Readino

CBR
Value (%)

Mexe
Probe

Readino

CBR
Value (%)

Mexe
Probe

Readino

CBR
Value (%)

Mexe
Probe

Readino

CBR
Value (%)

Mexe
Probe

Readinq

CBR
Value (%)

0.075 6 1 5 7 22 4 o 2.5 3 2 3 2 3

0 .15 1 1 . 5 >28 7 22 7 22 4 6 4.5 7 5 B

0.225 1 3 >28 1 1 >28 1 0 >28 > 1 4 >28 > 1 4 >28 1 2 >28

0.3 1 3 >28 1 1 . 5 >28 > 1 4 >28 > 1 4 >28 > 1 4 >28 1 3 >28

0.375 8.5 26 12 >28

0.45 1 0 >28 7 22 1 4 >28

0.575 6.5 1 B 4 6 4 6 6 1 5 1 . 5 2 2 3

0.65 1 1 1 3 1 3 . 5 1 5 1 1 1 3 > 1 4 > 1 6 12 1 4 '12 1 4

0.725 1 0 12 > 1 4 > 1 6 > 1 4 > 1 6 13.s 1 5 1 2 1 4

0.8 > 1 4 > 1 6 4 7 12 .5 1 4 > 1 4 > 1 6

0.87s 4.5 7 3 5 4 7

0.95 5.5 8 1 0 12 1 0 12

1.075 12 1 4 3 5 1 3 1 4 6 8 6 8 1 1 1 3

1 . 1 5 1 2 1 4 2 4 > 1 4 > 1 6 > 1 4 > 1 6 13.5 1 5

1.225 1 0 1 2 4 7 3 5 > 1 4 > 1 6

1 .3 1 4 1 6 5 B 1 2 1 4

1.375 > 1 4 > 1 6 5 8 7 1 0

1.45 1 0 1 2 1 3 1 4

East 470053 470051 470063 470036 469999 469960

North 169888 169840 1 69803 1 69770 169739 169712

Level 39.12 38.96 39.04 39.06 39.02 39.00

J :\2942\8 1 5\wp\reports\mexe3
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GREEN PARK READING TABLE 1 (Cont)
PLOT 3

IN SITU MBXE PROBE RESULTS
MP25 MP26 MP27 MP28 MP29 MP3O

Depth
(mbsl)

Mexe
Probe

Readino

CBR
Value (%)

Mexe
Probe

Readino

CBR
Value (%)

Mexe
Probe

Readinq

CBR
Value (%)

Mexe
Probe

Readino

CBR
Value (%)

Mexe
Probe

Readino

CBR
Value (%)

Mexe
Probe

Readino

CBR
Value (%)

0.075 5 8 4.5 7 2.5 3 3.5 5 3.5 5 2 3
0 . 1 5 5 8 7 22 3 4 7 22 7.5 24 4.5 7
0.225 1 2 >28 1 1 >28 o 1 5 4.5 7 9 27
0.3 1 4 >28 > 1 4 >28 1 1 >28 13.5 >28 5.5 1 1

0.375 > 1 4 >28 7 22 > 1 4 >28 13.5 >28

0.45 > 1 4 >28 5 8 1 4 >28 4.5 7

0.575 1 0 >28 5.5 1 1 3 4 0.5 1 6 1 5 13.5 >28

0.65 > 1 4 > 1 6 1 3 1 4 2 4 2 4 > 1 4 > 1 6 7 1 0
o.725 6 B > 1 4 > 1 6 2.5 5 4 7 1 0 . 5 1 2
0.8 9 1 1 > 1 4 > 1 6 4.5 7 1 3 1 4

0.875 1 0 1 2 > 1 4 > 1 6 > 1 4 > 1 6

0.95 9 1 1

1.075 1 . 5 3 1 2 1 4 9 1 1 8 1 0 > 1 4 > 1 6 1 1 1 3
1 . 1 5 2.5 5 1 0 12 > 1 4 > 1 6 7 1 0 > 1 4 > 1 6

1.225 7 1 0 1 3 't4 > 1 4 > 1 6

1 .3 7 1 0 > 1 4 > 1 6 > 1 4 > 1 6
'1.375 4 7
1 . 4 5 3.5 6

East 469962 469973 469962 469950 469919 469905
North 169756 169803 1 69851 1 69900 169936 169883

Level 39.06 39.21 39.21 39.19 39.08 39.17

j :t2942\8 1 5\wpVeports\mexe3
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GREBN PARK READING TABLB 1 (Cont)
PLOT 3

IN SITU MEXB PROBE RESULTS
MP31 MP32 MP33 MP34 MP35

Depth
(mbsl)

Mexe
Probe

Readino

CBR
Value (%)

Mexe
Probe

Readinq

CBR
Value (%)

Mexe
Probe

Readinq

CBR
Value (%)

Mexe
Probe

Readino

CBR
Value (%)

Mexe
Probe

Readino

CBR
Value (%)

Mexe
Probe

Readinq

CBR
Value (%)

0.075 2.5 3 1 . 5 2 4 6 3 4 7 22

0 .15 6 1 5 3.5 5 4 6 I 25

0.225 9.5 >28 1 0 >28 5 8 1 0 >28 6 1 5

0.3 1 2 >28 1 4 >28 6.5 1 8 1 3 . 5 >28

0.375 1 1 . 5 >28 > 1 4 >28 > 1 4 >28 I 25

0.45 > 1 4 >28 > 1 4 >28 6.5 1 8

0.575 2.5 3 3.5 5 4.5 7 1 0 >28 4 6

0.65 3.5 6 4.5 7 12.5 1 4 1 3 . 5 1 5 7.5 1 0

0.725 3.5 6 > 1 4 > 1 6 > 1 4 > 1 6 > 1 4 > 1 6 1 3 1 4

0.8 6 8 1 2 1 4

0.875 > 1 4 > 1 6 1  1 . 5 1 3

0.95 > 1 4 > 1 6

1.075 2 4 6.5 I 8 .5 1 1 1 2 1 4 1 1 1 3

1 . 1 5 > 1 4 > 1 6 1 1 1 3 12.5 1 4

1.225 1 2 1 4 > 1 4 > 1 6

1 .3 4 7 8.5 1 1 > 1 4 > 1 6 8.5 1 1

1.375 4 7 > 1 4 > 1 6 9 1 1

1 . 4 5 5 8 I 1 0

East 469909 469922 470011 470004 469992

North 169831 1 69780 169833 169881 169926

Level 39.16 39.08 39.19 39.36 39.27

j :9942\8 I 5\wp\rePorts\,rnexe3
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Prudential Portfolio Managers Ltd

PLOT 3 GREEN PARK
TABLE 2

CONTAMINATION TEST RESULTS. SOIL SAMPLES

Job Reference: 291218t5/PLoT 3/FINALIVST/KB/RP/FC/JE Date: DECEMBER 1998
FilcReference: KB.IE005A.WPD

Determinand Unit w95n7
0. lm

w95t27
0.2m

TPg5n9
0.2m

w95t29
0.5m

TP9529
l.5m

TPg5t32
0.5m

ICRCL Guidelines

Domestic
Gardens

Open
Space

pH 6.3 6.8 7.0 7.7 8.2 6.2

Electrical
Conductivitv

pslcm 420 150 290 220 120 190

Arsenic m/kg <5 <5 8 <5 <5 <) l 0 40

Cadmiunr mgl(g <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 J l 5

Chromium n]gag 20 l 0 25 8 <5 20 600 1000

Copper n€ag 25 l 5 60 l 0 6 25 t30 t30

Lead mg/kg 90 30 260 25 l 0 50 500 2000

Mercury mg/1ig <0.5 <0.5 0.7 <0.5 <0.5 <0.5 I 20

Nickel mYkg l 5 30 l 5 l 5 <5 25 70 70

Zinc nl/kg 95 55 250 30 l 0 180 300 300

Cyanide
(total)

mgag <5 <5 <5 <5 <5 <5 250 1000

Phenols n/kg <) <5 <5 >5 <5 <5 ) )

Chloride mgkc 30 35 50 70 40 60

Nitrate m/kg < 1 0 <10 <10 <10 <10 <10

Soluble
Boron

mg/kg 1.7 0.9 1 . 8 0.6 <0.5 4 .8 J J

Soluble
Sulphate

m/kg <50 <50 <50 <50 <50 <50 2000 2000

Toluene
Extractable
Material

Yo <0.05 <0.05 <0.05 <0.0i <0.05 <0.05

f'.
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PLOT 3, GREEN PARK
TABLE 3

CONTAMINATION TEST RESULTS. WATER SAMPLES

Prudential Portfolio

Note-sampled and tested 1991

I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
l
f-

Determinand Units wsl ws2 ws3 ws4 Maximum Prescribed
concentrations Water Supply
Regulations

pH Value 7 . 1 7.3 6.9 6.8 9.5

Electrical Conductivitv tslcm 250 685 l 0 l 0 825 1500 at 20"C

Free and Saline Ammonia mg/l 5.6 2.8 7.0 6.2 0.5

Chemical Oxygen demand mgl J J 34 52 49

Cyanide pgl 20 20 30 20 50

Total Phenols mgl <100 <100 <100 <100 0.5

Freon Extractable
Material

mg/l < l < l < l < I

Chloride mg/l 20 35 105 90 400

Sulphate mg/l J 150 70 100 250

Arsenic pgl <20 <20 <20 20 50

Cadmium pen l 0 l 0 l0 <10 )

Chromium pgl <50 <50 <50 <50 50

Copper pgl <10 20 l 0 l 0 3000

Lead peA 20 40 20 40 50

Mercury pgll < l < l < l < l I

Nickel pgll 20 30 30 30 50

Zinc ttgl 1700 7500 100 100 5000

Job Reference:
File Reference:

29 {ZISLSIPLOT 3/FINAI,AilST/KB/RP/FC/JE
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PLOT 3 GREEN PARK
TABLE 3 Con't

CONTAMINATION TEST RESULTS. WATER SAMPLES

Note sampled and tested 1995

Determinand Units TP95/
l4

TP95/
17

TP95/
2 l

TP95/
25

TP95/
27

TP95/
33

Maximum Prescribed
concentrations Water Supply
Regulations

pH Value 6.7 6.6 5.6 6.4 6.7 6.6 9.5

Electrical Conductivity pVcm 580 480 350 460 560 440 1500 at 20"C

Free and Saline Ammonia mgn 0.7 0.3 0 .1 0.2 <0.1 <0.1 0.5

Chemical Oxygen demand mgA 40 30 50 35 30 40

Free and combined Cvanide pc\ <50 <50 <50 <50 <50 <50 50

Total Phenols ml <50 <50 <50 <50 <50 <50 0.5

Freon Extractable Material mg/l < l < l < l < l < l < l

Kjeldahl Nitrogen mg/l 0.9 0.4 1 .0 0.9 0.6 0.6 I

Chloride mg/l 35 30 30 45 50 40 400

Fluoride ml <l < l < l < l < l < l 1 . 5

Nitrate mg/l <5 <5 <5 <5 40 9 50

Nitrite mg/l <0.1 <0.1 0.2 0 . t <0. I <0. I 0.1

Phosphate mg/l <l < l < l < l < l <I

Sulphate rng/l 140 45 120 75 75 80 250

Sulphide mg/l <0.02 <0.02 <0.02 <4.42 <4.02 <0.02

Arsenic pgl 100 <50 <50 <50 <50 <50 50

Cadmiunr pgl <10 <10 < 1 0 <10 < 1 0 < 1 0 )

Cluomiunr pcn <50 70 70 70 60 60 50

Copper rt{ <50 <50 <50 <50 <50 <50 3000

kon p{1 l l 0 300 2500 700 300 350 200

Lead p{l <50 <50 <50 <50 <50 <50 50

Manganese r"{ 200 100 100 350 <50 <50 50

Mercury pgl <l < l < l < l < l < l I

Nickel pcn <50 <50 60 50 <50 <50 50

Zinc pgr <50 <50 80 <50 <50 <50 5000

Job Referencet 2912|8L5(PLOT 3/FINAI/WST/KB/RP/FC/JE
FileReference: KB.IE005A.WPD

Date: DECEMBER 1998
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PLOT 3 GREEN PARK
TABLE 4

GROUNDWATER MONITORING. FORMER WASTE TRANSFER STATION AREA

Position Date Sampled

616197
Voelckers

2416197
Voelckers

718197
Voelckers

8t9t98
Voelckers

6n0t97 20110197 2v1v97 27nt98

Voelckers Geochem Voelckers Geochem Voelckers Geochem Voelcker Geochem

TPH Mineral
oil

Mineral
oit

Mineral
oil

Diesel
Range

BH97n0l 2760 3440 w 160 50 520 69 50 <10 150 322 210 <10 l 1 5

BH97n02 280 80 VD 105 <50 984 <10 <50 <10 2t0 42 80 <10 106

BH97n03 970 <50 VD <50 w w w
BH97n04 665 695 190 <50 <50 I 088 48 2560 <10 280 34 70 <10 l l 7

BH97n05 570 1955 320 <50 TTD w w 140 <10 107

BH97n06 1735 140 <50 <50 <50 1269 123 <50 <10 310 3 l 80 <10 l l l

BH97n09 <50 t523 r03 80 <10 145

BH972l0 170 350 90 2520 <10 300 33 n0 <10 <10

BH9TDII t620 178 50 r90 <10 340 940 r50 1756 2M6

BH97t2l2 480 78 <10 60 <10 360 44 80 <10 99

BH97nt3 830 132 < 1 0 80 <10 144

Tap Water <50 50 <50 <50 l 4 < 1 0 <50 <10 3350 4 l 60 <10 l l 2

Spiked Sample 20800 5600 7375 4470 905 3940 I 560 Not tested 1999 t2340 5860 651 I
VD - tnstallation Damaged (unable to take samples)

Job Refercnce: 2912|8[5(PLOT3IFINAL VST/KB/RP/FC/JE
tr'ileReferencc: KBIE00SA.WPD

Date: DECEMBER 1998
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BONEHOLE LOGS

B H 1
0/

0 .0  -  . / .15  Topso i l /Subso l l
0 .  15-  4 . .50  Grave l /Sand
l { . 5 0 -  5 .  0  C l a y
5 .0  -  6 .0  Grave l /Sand
6 . 0  -  7 . 5  B l u e  C I a y

G W L  0 . 7  m

B H 4

0.0  -  0 .25  Topso l l /Subso i l
0 . 2 5 -  0 . 9 5  C I a y
0.95-  2 .0  Grave l /Sand
2.0  -  3 .0  Grey  C layey  Sand

c W L  0 . 9  m

B H 2

0 . 0  -  0 . 1 5  T o p s o l l / S u b s o i l
0 . 1 5 -  3 . 0  G r a v e l / S a n d
3 . 0  -  3 . 5  S a n d y  C ) . a y
3 . 5  -  4 . 5  C l a y

G W L  0 . 9  m

B H 5

O.O -  O. l fO Topso l l /Subso i l
0 .40-  0 .90  Grave l /Sand
0 . 9 0 -  1 . 5 0  C l a y

GI"IL 0.9 rn

B H 3

0 . 0  -  0 . 1 5  T o p s o i l / S u b s o l l
0 . 1 5 -  2 . 1 0  G r a v e l / S a n d
2 . 1 0 -  4 . 5  C l a y

G W L  1 . 0  m

B H 6

0.0 -  0 .45 Topsol l /Subsoi l
0 .45 -  2 .0  Grave l /Sand
2 . 0  -  3 . 0  C l a y

c W L  0 . 6  m

0 . 0  -  0 . 1  ? o p s o i l
0 . 1  -  3 . 1 5  G r a v e l / S a n d
3 . 1 5 -  4 . 1 5  R e d  g r e e n  c L a y
4 . 1 5 -  6 . 0  G r e y  C l a y

c W L  0 . 6  m

0 . 0  -  0 . 1 5  T o p s o i l / S u b s o l l
0 . 1 5 -  3 . 2 5  C r a v e l / S a n d
3 . 2 5 -  3 . 5 5  R e d  g r e e n  C I a y
3 . 5 5 -  4 . 5  G r a v e l / S a n d
q . 5  -  6 . 0  C l a y e y  S a n d

c l , l L  1 . 0

B H  1 6

0 .0  -  0 .  3  Topso i l , /Subso i l
0 . 3  -  2 . 5  G r a v e l l S a n d
2 . 5  -  3 . 0  C l a y e y  S a n d

B H  1 9

0.0 -  0 .3 Topsol l , /Subsoi l
0 .3  -  2 .5  Grave l /Sand
2 . 5  -  3 . 0  C l a y

c W L  0 . 8  m

0.0  -  0 .3  Topso i l /Subso l l
0 . 3  -  2 . 7 0  G r a v e l / S a n d
2 . 7 0 -  4  . 5  C l a y

G W L  1 . 0  m

B H  1 1

0 . 0  -  0 . 3  T o p s o i l / S u b s o l l
0 . 3  -  1 . 5  C I a y
1  . 5  -  3 . 0  G r a v e l / S a n d
3 . 0  -  4 . 5  C l b y

G W L  1 . 0  m

B H  1 4

0 . 0  -  0 . J  T o p s o l l / S u b s o l l
0 .3  -  0 .74  C lay /Grave l
0 . 7 5 -  2 . 8 5  G r a v e l / S a n d
2 . 8 5 -  3 . 0  C l a y

c l^ lL  0 .74

B H  1 7

0.0  -  0 .4  Topso l l /Subso i l
0 . 4  -  2 . 5  G r a v e l / S a n d
2 . 5  -  1 . 0  C I a y

C W L  0 . 6  m

0 . 0  -  0 . 3  T o p s o l l / S u b s o l l
0 .3  -  2 .0  Grave l , /Sand
2 . 0  -  2 . 5  S a n d y  C I a y
2 . 5  -  3 . 0  C I a y

C W L  0 . 7  m

BH 12

0 . 0  -  0 . 2  T o p s o l l / S u b s o i l
O . 2  -  1 . 5  C l a y
1 . 5  -  l . O  G r a v e l / S a n d
3 . 0  -  4 . 1  S a n d y  C l a y

G W L  1 . 0

B H  1 5

0 . 0  -  0 . 4 3  T c p s o i l / S u b s o i 1
0 .43-  2 .50  Grave l /Sand
2 . 5 0 -  3 . 0  C I a y

G W L  0 . 9

0.0 -  0 .3 ToPsol l , /Subsol l
0 .3 - 2. 5 Gravel./Sand
2 . 5  -  3 . 0  C l a y

G W L  0 . 6  m
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6R{}8. learun derLse da-d<

br,o"n sller saardy
gravel udttr organlcs

fi:en pale getr sllt

Firln pale bhc, 1el[cl.l
blqri and red rottl-edpla{tlc cJ.ay, s1}ry
at deprh.

y $are stabLe but s1&" 6etrlFsed r*ren

Y
I
J.

V

V

l 3
a

PEFTH PENETRATDI.I TEST
DSruRBSD SAf,4PlI

Btlx sAr,rf,-E

t 'ATB SAtr.Ftl

s'^j.rrt € oEPTlls^ngDRAIYXTO SCAIE

STA'IOA8D PE}.JETMTION TEST

tl{DSTLrRBED SAI,lPtl

U.CS. =UNCONFINED OOMP8ESSON STRS{GTH By
IIAND PENETROMffiR MEASURED N klym2

VA|IE TEST . @HESTON GVEU N ktVnr2

Eosineer 
PRB

I
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RECORD OF  BOREHOLE No :2
StaRr oar€ 2flD JIrNE 1988

flftLLtNG MEIHOo CAALE PERCUSSION

COUIPM€NI PIrcON HAYFA8ER

cAstNGo€r^|ts 200an Co t2.G0E
tSoar to 2O.0Or

6oRElro!€ole' t00na to t2.6or
t5Osll to 20.OOr

ORILL FLUIO

sH€Et I or 2
ont€Nt^tloN vERtlcAI,
co.oForNAr€s
9.. !?5.5 N 28,|6.5

GaouNoLEV€L I i .?9 -oo

O.i.
I

Crr,ag
O.9ft

tat

Wrld
Lavd.o
(Flug!

SAMPIE/CONE F€COVENY
Cqr
9r. r ,aClu,a o€scntPl|on of stnAr^

Ocgln

t 6 O O .

Stab

Sr@O.9rh lml
ftx

Iotrl
tl

No

FOO
ISCRt

2/6
(E.@

1&qt
2rs
2rr
€-@

9.50

+

0.50

1.m
s(23)
r.o
1.50

2.@
s(ul
2.O

2.50

3.6
s (17)
3 .@

3.50 - 3.95
(0.4On r,ecl

{ .o

4.50 - 4.95
(0.t1&r rE)

5 .@

5.50

6.m - 6./15
(0.4er !ec)

5.50

7.O

7.n - 7.93
(0.40n re)

8.m

8.50

9.@ - 9.t5
(0.r&r re)

9.50

D

D

B

D

D

B

D

U

D

U

D

U

D

D

U

D

D

U

D

I

2

3

{

5

6

7

I

9

10

u

L2

13

l4

15

l6

l7

18

19

n

zt

z2

!0[E GEIO: Sdt dd tD d.d( tro.t .llry 6sr]y
(fltE tc rlrditttr) cfry vlth &r'd*rt, aof:far tfrp
to ediln fUft g6,Qf Ed ht k lragst. (r.€)

1.lt5 37.y
Itdlr' &e kot| sndy (or-) a€irfar, @sisEl
srb-lqrff to nb{€ufar fi't to s€diu fllrrt
@AI,EL

(r.75)

3.20 35.59
FiEr bllE gey rcttled rcd fjsgrred lrry silty Ct,|y
vith -tcrsl irclwlcrrs c( bco{l clgr.lc raterial..

GgDn6 rrE)

recd'g hard l'e!o, abcut 5E de*h.

(9.43)

--5-

{--J
--:I

{--+

--*-:

F€MARKS:

a:qnker tas crsrrtr<rd !t 2.& rflfrlt to 2.ob rftlr I druE, eLr crerrtetld at 12.6&
rfdrg tD 5.tbr rftlc ! drub.
t&r r.s '*r.i to Efst Hrg tlcugr tfr Er6d to 3.b.
c| cq'ldtdr cf b-tng Or Hnb tr b.ddltld d$ cfry arrdr€! b 3.CII!, rdtlr a stmglp
l'Etaff.d at 2.Se dth a orarrl
2.Gr ad r stlF€ci( 6rB-t Ftr

SCALE t : 50 (Wha rcduc.d to A4t

G.ul 3.6! to 2.& ad bacfffUd dttr cl6y arJslrp CrsttEtaud at 2.5& ulth a grr\.l ftltE,
2-.9 gltd r stlF€c* 6r(-lrEtrlbd at- gqrd 16f,1.

Lo99!d !t O.r

,tfrJo.d D,

W
&
SER^UIGES

READING BDSIT IESS  PARX
CONTRACT l'Lo: 910

FIOUBE: 8 0
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RECORD OF  BOREHOLE No :2

sr^nr oAlE 2ND JUNE, 1988 c^stNooErArLs 200g6 to 12.60t!
l50aa to 20.00t

ooR€HoLEolA. 200!ra to 12.60r
150@ to 20.00r

ORILL FLUTO:

sH€€l 2 oF 2

OR|ENTATION I/EATICAI,

co-oFolNAl€s
€  . .  N

G R O U N O  L € y E L  3 8 . 7 9  o O D

OFULLING M€THOO CA8LE PERCUSSTON

€outPMENl PILON WAIPARER

o€scRPro+r ot tn^tA
OaPln

Ih€lml

Lct

t o O t  '

Sr.u

SyaDot
O.r

I
l q

Crtr.o
ot9ct

lnl

wrtt
Lnd-n
Itlu3tl

Btlu.^ i|l

-- 
slllPtercoR€ n€cov€nY Corc

9r. r,GfuraI rpr I tto
o,orhr6l 

fT;ilEg
10 .  oo

10.50 - 10.95
(0.&n rE.!

u.Q

u.50

o  
l "

u  1 2 4

6

6

12.@ -  u.45 I  t r  ln(o..ron rrc.) | |
u l rso |  "  I t

Hid b!!o.t cLryq/ sUtY ftrE glo.

(9.0)

T12.6 5.19

'-T-:

a--a

-t--

r-'!,:

---a--

T

I'

13.@

13.50 - 13.95
(0.33n rcc.)

1{.6

Itl.50

15.@
s(55)

15.50

15.@

16,50 - 15.5
(0.3tn rec.)

17.m

17.50

18.@
s(52)

18.50

19.@

19.50 - 19.95
(0.3tu Fc.)

(0.o1

t  1-&l 25-n

lr.+.

i'-i{
{....t-','1

3/6

Sciff dalrk bltE g€trl sEttled reC fisstred sifty ClAv'

(1.{s)

1 ' F 21-91

-t---'

:--1-

*---

vez:f sLiff 8d h.!d &tt gtrEy tfrinfy !'rdruted flssred

sUi cr.ly sit}r Gasicnal sift pa*irq ard cccasicrul

stell frqrcr.ts

Fll.slt€d fiss.sed fissre g:rfae st 17'@L
(s.1s)

+

F

F
l

t

I
l
t
I

-r=
:!-

-f,4

l - -

---T

t R _ t l

---j
-:J

L-r4
+3
f:

-t:

:IJ-

-rj

FIEMARXS: 
EO CF ECFEIUZ

SCALE | :50 (Yvh.f, t.duc.d b A'.l

Oata

Ch.ct.d t

Arp{o.d bt

corarR^crNo:9lo

FTCURE: 81

ffi
&
STRVIGES

R E A D T N G  B S S I N E S S  P A R K
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sr^Rr o^l€. 6fl1 JUNE 1988

rvPEOFBonlnc CABLE PERCUSSION

€OUIPMENT: PIrcON TAYFARER

RECORD OF BOREHOLE No:  12
c^srNco€r^lLs lsoiln to s.OoE sxeer t oF I

ORIENTATTON VERTICA!
EoAeHoLEo{r' l50mt to 5.50r co.o6oN1t€s

E l$l.0 N Xn.Q
oRtLL fLUTo GROUNO LEV€L. 39.,L

h
I

l<

Crrag
O.gth

lnl

Ward
ll[l .t

lFbth
Fat!rnl

sa[lPLErCOn€ F€COV€FY
Corr
$:c o€scRPT|o.t Cr SlnAlA

O.9th
. n

LH

{ f r O O l

Str.ta

SyobotO.9n lml
TyPc NO

Torrl
ra

eoo
|sCel

6,/A

e' l

0.50

1.O -  1.{5
(o.sr b)

1.50

2.O
clz2l

2.50

3.@
c(16)

3.50 - 3.95
{0.4& nc.)

4.m

4.50
c(1/t)

5.m

5.50

D

U

D

B

D

8

D

D

E

n

I

2

3

4

5

6

7

8

9

10

t !

GR,ASS and STONEY TOPSOI! th,ll€s8 egiptlml o^,o 1A-2a
Sdt to f1t3n crap b:an sil? rs'fy (flrp) CLIX ylth

flrE, ea3lcrElly dl!, flfnt gl:rrd sd
dtn ladte r'd Foc*ct! d A lEtr{t lUty ct!y. (1.10)

?t_ lr

.:f-t-

l-].$t

-]R?
--T---

l={:
*:{

Itdiu dere sdd b(lrn Bafidy t EEse) e.$ rurd€d to
rquf.sr fir€ to er* flint gilvEL

(2.10,

3. /fc

+,-g

'--iE

Fi.Er to stjJf 9r€:/ b(t*t !€H g€f, fisslt€d sifty
CLAy tdth poc*ets d fire g sad ard pfisnea fiss.rres, (0.D)

- il.lO ]1.3a
l€di.u &e tEo- siJ,ty fttE to ledltm, ccraelarly
@rE SllO.

(1.'10,
+

s-c,o 32.94

ffi
i . !:Fi;

1;i+
,ffi

ao c€ uElr:Ix

FiAIARX.s;
Csri|rt r r|!g <rorrta<cd rt 2.Se, rfdnE tD 2.lb !ft.r I ld'lts.
c| cr!{)letLn d bcrlJg t}|a bc*ofe E Hrrrrr rdur arfsirp.

SCALE t : 50 (Whm r.duc.d io Aa)

W
tt, ri{l'2t-lr? 6\T)';]tr;F?Ar\fi

R E A D I N G  E U S I N E S S  P A R X

CONTRACTNo: 9l0

\:J r FrrY raj\:/tlJ-R-JlJL\gt\J

SERTTIGES FBune too
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REcoRD oF rRtAL prr nro:- 36.

Location : FEIDIIG ErSII€SS PAFK Dimensions of pit ; 1.6t X 2.n1
Contract No. ; 910

Method of Excavation : G tr Ground Laet : 38.50 m.o.D.
Date of Excavation : L9/5/a

I  n.Si tu Tcst t SAMPLES STRATA OESCRlPTION OF STRATA

Dcpth Tva Dcprh Type No. Legrnd Dcpth Thicknco

Dr* b!rchn, sandy IIPSIL wiet
eskru.l ftrE b rcdirm gl pl.

0.40 0.lb

1.10 0.rc

Garpe holn ard mle go:ery rcttle
sli$rtly cla1rery, rreqr silty, fine
SelD to wra sanfr Srf.T.

3.20 2.10+

hom, 6ar€e SllD dd firp to
rediun, argular to abargulr
GMVEL

tecqdrg belcn 1.6fu sandy to
very sardy (coare)r fire to
nediun, oce-qicnally coarse,
argriar eArvE.

ETD CF PIT

FfGURE: 13q
Rcrnerkr:- 1. Ao:rdatcr ras ermrrtered at l.nn.

2. ItE trla.l trdt ras urstabfe belsr O.ftL 
ffi

&ffi
scAL€ I :25 SERIITES
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REcoRD oF rRtAL prr ruor.4.Q

Location

Contraa No.
Method of Excavation
Date of Excavation

REEDI}G 8(EI}€55 PARK

910

E T

L9/5/@

Dimensions of Pit : 1.CDt X 2.I{

Ground Level : 38.65 sr.O.D.

In.Situ Tcrrt SAMPLES STRATA OESCRIPTION OF STRATA

DGpth Tvrr Oepth Typ. No. L.gEnd Dcpth Thickncrr

Firot/friable, da*, baqazbLd,
B[ty, sady IEPSIL wfth
eslrral flrp to redirm sFf.c
go.ar,el ard ki.ck eragrEnts.

O.@ m
g, 62, &E
O.S n
&, Tl, 7*E
1.1O tg
5€1, 64, 48lG

\tll

vN

vlr

0.60

0.90

1.80

2.m

D

O."€
OrtteJ

w

B

1

2

3

4

0.50 0.50

:=

{-#

*L* 1.20 0.70

Fi-un, tns,n be€rdry cEarEe ttclrr,
sandy, sifty CIaf.

i'il,':?i
iis.E

ffi2 .@ 1.4)+

Li$rt boo'n, coarse SAI.D fufire
to redium, argufar GA\E.

becqrdnq belor 1.&r, san{y to
vera sandy (oarse), firE b
uediun, occasicnally @are,
argufar eAlE.

ED CF PIT

FfGURE: 1f3
Rcnnrkr:. 1. Qcureater res ersrrtereil at l.&u

2. CE ttdal plt r.ras unstable befs{ l.1tuL 
m

&ffi
SCALE 1 :25 SEil|fIGES
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RECORD OF TRTAL ptT No:.  ! .L.

Location

Contract No.
Method of Excavation
Date of Excavation

FENDI}G E(EI}€SS

910

G

LgtStA

Dimensions of Pit :  1.@l x 2.tr1

Ground Larcl : 3S.48 m.O.D.

In.Siru Tcsr3 SAMPLES STRATA DESCRIPTION OF STRATA

Dapth Tvpa Oeprh Type No. LrgEnd Ocpth Thickr*r
mDE GUID: eravel tnck.0.10 0.10

0.40

0.s Firn 9q cl4ey, Blltlr,
IEPSIL.

I t t
l - r  I

t t t

, . J
t r r

l .&

0.40
SofE to fi:an, r,ery fi$rt gcy ad
fiStt ]teffs., bEo,rt notLted clalqg
SIIf,, ELtl verticaf qngl ffi. a(E

?-q.
2.X)

2.@
o.Ei

Qery hqrn firp to uedirm ooc--icrr
€ar sJbarg::ar to s-hu:r*d,
sanqy eA\E, witi easicrnl thin
(O.Otn) sardy tcias.

RJsty hqm stairred lapr at 1.&r
ard l.fui deFt]r.

rldicaticrrs d-Er toEJf bIrE-
gey str,eaks ard ptdres of sifry
CLeY. Gbat in h:cket d
et€avatc aeftti eltrlrcp{inEfe
pit floo&d).

ElD CF PIT

FIGURE: 114
Brnrarkr:- 1. Qq:rdeter r.as erslrtered at 1.6fti.

2. Ptt aba&cd at 2.trIcarriry si&s fmr 1.2On. 
ffi

&W
scALE r:2s SDRVrcES

! i
. i

l i
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REcoRD oF TRIAL ptT No:. 4?.

Location

Contract No.
Method of Excavation

Date of Excavation

RENDI}G EIISI}ESS PASK

910

G

L8/5/A

Dinrensions of Pit : l.@r,t x 2.3Ot

Ground Lewl 3t1.65 n.O.D.

In.Si tu Tartc SAMPLES STRATA OESCRIPTION OF STRATA

Ocpth Tvpc O€pth Tvpe No. LagEnd Dcp'th fhickncrl
EL:rn to €rtiff, lIdrt bos,n Eildy
6ilty rcP$II,, wittr casi.sal
fitE to seditm fltnt oarpl-

0.14
0.14

0.28 0.28 Lf$t cnry hfir, firle to cdirrr
SeliD, tlare flr:E to seditm carcl.I-r t

l l a

r l l
. f  !  t

0.60
0.32 Sdl to firn, lcu.n Uecqdrg

cEar€e bccrn witi depth, clapy
snn-

!/-:

P,

I

2.A 2.D+

eey, fiJE b sedim lrery sdr4y
GRA\JE,.
At 0.&n, SAliD layer.
Belcnr 0.&n gawl leccnting Usrt
brqfii, argr:Iar to si:usrded rrith
or-qicrral sard lrcorizcns.

nsr 1.70 b 1.&n nrsty kcrrt
@atirg to gavel.
Grarcl be€ftg &nse belcr 1.&n

ED CF PIT

FIGURE: 115

Rcrrrkt:- 1. Osrdcter ras ers:ntered at 1.&n-
2. Pit abalrilored Et 2.8&t qiaee ca'lrS fr:En 1.1b. 

ffi

& W
scALE r:zs SmInGtS
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Location

REcoRD oF TRIAL prr ruo:.53.

REhDIIG E1SIr€SS PAFK Dimensions of Pit : 1.@H X 2.trt

Contract No. ; 910

Method of Excavation : .r tr

Date of Excavation : LTFIA
Ground Letel : 38.32 m.O.D.

In.Situ Tcrr SAMPLES STRATA DESCRIPTION OF STFATA

Ocpth Tvpc Ocpth TYpc No. Lcaend Ocpth Thickncrr
Fin/fr i rhla Arvlr  !w-- ai l

0.20 0.20
clalry ICP$:IL wltl eslrrnl
firE b redirm gr6,e1.

L}:
-?z
L---

0.60 0.4c

atrn, cErEK tf,fcn, attty CI/RY yitir
casicral rootlets dd @ to
rany, fire to nedir,m, argda
qael.F * c

ffi
ff1.60 1.@r

trum, coar.se SAIO ard ffuie
to nedirm, argrlar GRhVE wit}t

lenses d cmrp tr:u*r,
b coarse sard.

lleconirg belor 1.3On, r,er1l sandy

i(coarse) fire to rediun, rcsicna
@arse, arg\-ilar GRAVE,.

EID CF gTT

FIGIISB: 156
Bcrrkr:- 1.

2.
3 .

SCALE 1 :25

An actlrc lrrd dratn r.las erra:ntered at l.lm tn the surttr fam.
ecur$nter rgs €rncurtercd at 1.4&1.
[E Ha.l gtt ras ustab],e belor g.orrd !€vel.

m
&ffi
sEnvrcEs
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REcoRD oF rRIAL Prr ruo:51-.

Location

Contract No.
Method of Excavation
Date of Excavation

SEEDII.G EUSI}.IESS PARK

910

G T

L9/5/A

Dirnensionsof Pit : t.m'! x 2.3O{

Ground Lenel 38.02 m.O.D.

In-Situ Tc:ts SAMPLES STRATA DESCRIPTION OF STRATA

E>pth Type Drpth Type No. LrgFnd Dcpth f hiclrrs
lH.able, black, silty sardy
lCPg& witl nary fire to rre*irm
agular garrel.

O.@ R

4' 4' &I
O .& .o
8, $, AXr
1.&^

24, X, 3pikr

VN

vll

vtr

0.70

1 .@

1.30

Ccoae
OJtt€t

D

D

1

2

3

0.20 0.20

0.50 0.tr

uraEE brudl, coae SetiD {d
fitE to rediun, argufar GRA\JEL.

--_+,

L.n 0.a

Soft to fi:an, gxey nith se
borchn Ecttlirg, siltlr CIIY rith
Areqrrrt, stelt dekis.

* ' : '
ffi

ffi
1.40 o.a

Soft,, dark brsin, sli$rtly s.nd/-
(fire) silty CIiY rtith *ayiry
crgric raterial.

Qrey, c.re SAID dd fiJE tD
redirur, argular GRAVE .
beddrg belo^, 1.9On, sandy
(coare), firp to nedirm @sicna
@are argt1]ar q1AVE.

2 . A 0.Sl

E}D CF PIT

A pnp tcst ras caJried cut radLst
tle pit rcs at 2.0On. ry}r
to r€ter at tle start cf tlE test
-1.6&r Dept]r to the rater d tlp
erd d the Est -1.6&r. Tir
b fiII 45 qallcn dnlr -
1 trrirrlte tlO seccrds.

FIGURE: 160
Rcmrkr:- 1. aq:rd*ater ras ergrtered at 1.*r.

2. IIE trtal plt rns uostable belcn 1.3OL 
W

&ffi
SCALE r :2s SERI/IGES
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SUMMARY OF SOIL CLASSIFICATION TESTS

Borctrolc/Samplc No.
Dopth

m

Bulk
Dc.rslty

Mg/mt

Molrturc
Conlont

96

Spcclflc
Gravlty

Llquld
Llmlt

%

Plaatlc
Llmll

96

Plartlclty
lnd€t

96

Un€ar
Shrlnkage

%

96
Pas8lng
2.0Omm

96
Passlng
a25ym

Dercrlptlon ol Sampte

2 1 1 0 3 . 0 0 1 9 q 5 1 7 2B 90 Gneen /ye I l ow  mo t t l ed  red  sandy  s t l t y

CLAY wl th  f lne  gnave l .

2 1 1 5 6  . 0 0 1 6 39 1 g 20 1 0 0 Red/brown s l l f y  CLAY.

2 1 2 1 9 . 0 0 1 7 50 1 8 32 1 0 0 YeI Iow/brown/ red  sandy  s i lLy  CLAY.

2t27 1 2 . 0 0 1 8 55 25 30 1 0 0 Red/grey  motb led  ye l low s i l t ' y  CLAY.

2136 1 6  . 5 0  _ 27 5 6 3 1 25 1 0 0 Dark  grey / red  f r iab le  s i l tY  CLAI .

SfMBOUi: NP: Non Plardc

CONTFACTT5: 910m
&E3F[re[
scm/rcEs R E A D I N G  B U S I N E S S  P A R K

Shcct



SUMMARY OF UNDRAINED TRIAXIAL COMPRESSION TESTS

Shect 1 ot 7

Eorchole/SamPle No.
Dcpth

m

Bulk
Dcnrlty

Mg/m'

Molaturc
Contont

96

Dry
Denrlty

Mo/m'

UNORAINED TRIAXIAL COMPRESSION TEgTg Oolal 9trmr)

Oescription of Samplc
Slze

mm

lrtoral
Prolluro

6
kN/mr

Cohoslon
tA(6, - 6l

kN/m'

Avorago
Cohosion

kN/m'

Fallure
Straln

96

TyPe
ol

Failure

2 l ' , to 3 . 5 0 2 . O O 1 9 I  . 6 8 38x 50 3 3 4 l l 8 . 9 P Fi rm grey  green s l ighb ly  s i l t y  CLAY

2 . O B 20 ' t . 73 7 6 7 5 47 7 . 9 P wl th  med ium to  f ine  grave l .

2 . O 7 20 1 . 7 3 1 5 0 5 3 1 1 . 6 c '

2 1 1 5 6 . 0 0 2 .  1 B t 6 1  . 8 7 38x 50 261 261 5 . 3 B Hard  l lghb  grey  s l l t y  CLAY.

2 . 1 8 1 7 1 . 8 7 7 6 1 0 0 250 5 . 8 P

2 . 1 4 1 7 1  . 8 4 l 5 o 273 \ . 7 P

2121 9  . 0 0 2 . 1 u 1 7 1 .8 l l 3Bx 1 0 0 1 8 5 250 2 . 1 B Hard  ned grey  s l ighb ly  s i l t y  CLAY.

2 . 1 7 1 7 1  . 8 6 7 6 200 219 3 . 7 B

2 . 1 5 1 7 1  . 8 4 400 3u7 1 5 . 3 B

2127 1 2 . 0 0 2 . 1 u 1 8 1 . 8 2 38x 50 1 3 1 302 2 . 6 B Hard  red  grey  s l igh t ly  s l l t y  CLAI .

2 . ' - t 2 1 9 1 . 7 9 7 6 300 278 5 . 8 c

2 . 1 6 1 8 1  . 8 3 500 q 9 ? 9 . 5 c

2t36 1 6 . 5 0 1 . 7 9 24 1 . q 5 38x 200 1 3 5 1 9 9 q . 7 B Very  s t l f f  dark  g rey  s l lghb ly  s l l t y

1 - 9 2 2 1 1  . 5 8 76 300 1 0 6 1 . 6 B CLAY.

1  . 9 0 1 g 1  . 6 0 500 357 3 . 2 B

m
&ffi
SEN|VIGGS

CONTMCTT{o: 910

R E A D I N G  B U S I N E S S  P A N K
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SUMMARY OF CHEMICAL ANALYSES

COt{TFACrrs: 910ffi

sGnrncEs R E A D I N G  B U S T N E S S  P A R K

Bootrolc/Srsnplc No. Dcpul

m

Datc/Tlmc
of

Sampllng

Datc/Tlmc
ot

Tcrdng

Sulphur Tdoxldc Contcnt Chlorldc Conlcnt
pH

Valuo
Organlc
Contont

96

Carbonatc
Contcnt

96

BcmertrSoll

%

2i1
Wttecsoll

E:rtracl
6 l l

Ofoundwalor

o l l

Soll

96

OrotJndwatcr

a l l

2 l  1 0

2 1 1 5

2 l  2 1

2 t 2 7

4 1 1

4 t 7

4 1  1 1

3 . 5 0

6 . 0 0

9  . 0 0

1 2 . 0 0

0  . 5 0

2 . 5 0

4  . 0 0

0 . 0 5

< 0 . 0 1

< 0  . 0 1

< 0 . 0 1

< 0 0 1

< 0 0 1

0 . 2

7 . 8

8 . 4

8 . 5

8 . 1

7 . 6

7 . 6

7 . 1

1 . 6



I
ONE DIMENSIONAL CONSOLIDATION TEST

Descrigrtion

Fi::o gr€y green sl&fttly sflty CIII
17|fl1 rwlfirn tO fiIE gfatel.0- 25

25- 50
50- 100

100- 200
200- 400
400- 800
800-1600

0 . 4 4
0 .22
0 .20
0 .  t 8
0 .  t t
0 .069
0 . 0 4 t

sfEr LFn
t . 2
0 . 9 1
0 .86
0.6,1
0.5,1
0 .46

s .G . .  2 .61  (  Ac tu r l  l .

Oimensions ol Specimen

Diameter lmm) 75.0

Height (tnm) tg. gMv at po + loOKN/m2 0.19 m2/MN

a

0.530

t . t

3 . 4

0 , r

o . 4

o . 00.480

I
l-

I o.rso
oe
o

0.380

6.330

0.280
t0 t000

PRESSURE (log scale) kN/rn'
t00

m
&rc{uof,}Eflf,
SERINGES

READING BUSINESS PARK

t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



ONE DIMENSIONAL CONSOLIDATION TEST

Descrigtion

lbrd lldht grq s[ty OAI.
0- t00

t00- 200
200- 100
400- 800
800-1600

t600-3200

0 .098
0 .069
0 .071
0 .051
0 .03 t
0 . 0 2 t

SIIELLED
t . 5
t . t
0 .96
0 .84
0 .88

Mv at pir + TOOKN/m2 0.069 mzlMN

FOUTI*TTIOT
6bw
SERI/IGES

BEADINB EUSINESS PAH(
CO}ITMCT No: gtO

I

I
I
t
I

I
F

f  o.soo
o
o
6

t000
PRESSURE (log scale) kN/m,

t .
I

I

l i

5 2

t]--

s.G.= a.Sg ( Acturl |  .

Dirn€nsions of Specimeo

DiarD€ter (mm) 75.0

Height (mml lg.0

t . a

o . r

o . 4

o . o

t00



I
ONE DIMENSIONAL CONSOLIDATION TEST

O€gcriglron
lbr{ r:d grcy sU€htly sILry O,AI.

0- 107
t07- 2t5
2t5- 129
4e9- 858
858-t7t6

t7t6-3432

t . 7
0.50
0 .40
0.83
0.85

Mv at pi + l0OKN/m2 o.t& m2/MN

0.052
0.058
0.047
0.031
0.020

e

0.5 /0

t . c

l . a

o . t

o . a

o . o0.sao

I
l--

f o .
a
o
6

0.440

0.:I7io

0.34o
t0 t000

PRESSURE (log scale) kN/mr
t00

I1IX'TDATION
&re[/oE]8Fl
SERINGES

BEADING BT'SINESS PAH(

S.G.-  2 .55 (Actuc l

Dimensions of Specimen

Diameter (mm) 76.0

Height (mm) lg. g

l .
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Peter Brett Associates l6Westcote Road Tel: (01734) 500761
READIN9, Berks. RG302DE Fax (01734) 597498

Trial Pit No.
27

Sheet I  of1
Methods

JCB Backacter

Date 2gl11l1g
Job

No RBP2942

Coordinates Site

I

i
Reading Business Park

Ground level Cllent
Prudential Portfolio Managers Ltd

-evel

m

Depth

m

SamplerTest I Test
----'l-----l Resutt
Type I No. i

Level

mAOD

Depth
m

(rhlck)
Descrlptlon

o . r o i D , 1
0 . 2 0 i D ; 2

0.70

0.15
0.30

I

2.30

r
L

TOPSOIL Dark brown silty fine sand with occasional gravel and tootlets

Soft to lirm red-brown fine sandy clayey SILT with rootlets

Brown sandy medium and coarse GRAVEL with bands ofvery sandy
medium gravel

Trial Pit Terminated at 2.30 m

Remarks
1) Strong lngress of water at O. 6Om below ground level 2) Walts collapslng at 2' 30m, pit termlnated

Trial pit length: 2.5 m Standlng Water Level: :Z 0.60 m

Trlal pit wldth: 1.0 m Water Strike: Y

Stabllity of Faces: Poor I pbc
Scale

1:50

BY 
ATR
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Peter Brett Associates l6Westcote Road Tel: (01734) 500761
READING, Berks. RG302DE Fax: (01734) 597498

Trial Pit No.
29

Sheet 1 of 1
Methods

JCB Eackacter

Date 
zgl11t1g

Job

No RBP2942

Coordinates Sita
Reading Business Park

Ground level Cllent
Prudential Portfolio Managers Ltd

-evel

m

Depth

m

Sample/Test
----------:-
Type : No.

'Test

Result

Level

mAOD

Depth
m

(Thlck)
Descrlptlon

0 , 2 0 r D i 1

20.50

'r.so i o I a

0.30

1.20

3.30

TOPSOIL Dark brown silty fine sand with gravel and rootlets

Light grey-brown slighty silty line SAND

':. /

Orange brown sandy medium GRAVEL

Trial Pit Terminated at 3.30 m

Remarks
'l) Strong Ingress of water at 2.00m below ground levet 2) Walls collapslng at 3.30m, plt termlnated

Triaf pit length: 2.5m StandingWaterLevel: ]Z 2.00m

Trlal plt wldth: 1.0 m Water Strlke: i7

Stability of Faces: Poor ebCI
Scale

1 :50

BY 
ATR
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Peter Brett Associates 16Westate Road Tel: (01734) 500761
READ/NG, Berks. RG302DE Fa*(01734)597498

Trial Pit No.
32

Sheet I  of1
Methods

JCB Backacter

Date 
2gl11t1g

Job

No RBP2942

Coordlnates Slte
Reading Business Park

Ground level Client
Prudential Portfolio Managers Ltd

-evel

m

Depth

m

I
Sample/Test 

I 
Test

-----]-] Result
Type I No. I

Level

mAOo

Depth
m

(Thlck)
Descrlptlon -sgert l

0.10

0.50

1.00

D l l

o l 2

0.20

0.60

2.40

TOPSOIL Dark brown clayey silty fine sand with gravel and rooUets

Firm dark brown motlled red-brown sitty CI-AY with occasional gravel
and rootlets

Brown sandy medium and coarse GRAVEL. Occasional bands of grey
sandy gravel with organic material

Trlal Pit Termlnated at 2.40 m

Remarks

I ) Strong lngress of water at 0. 60m below ground level 2) Walls collapslng at 2. 40m, plt termlnated

Trlalpit length: 2.5m StandlngWaterLevel: V 0.50m

Trial plt wldth: 1.0 m Water Strlke: V

Stabllity of Faces: Poor ebc
Scale

1:50

By
ATR
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Peter Brett Associates 16 Weslcote Road
READIN3, Berks. RG30 2DE

Tel: (01734) 500761
Fax (01734) 597498

Trial Pit No.

1
Sheel I of 1

Methods

JCB Backacter

Date i6/04/1996
Job
No 9626

Coordinates Site
Smal lMead Farm

Ground level Client
Bucknell Brothers Group

Level

. m

i :

- : Sample/Test Testpepm
---'--_- 

Result
m  . T y p e  N o .

Level

m A O D

Depth
m

(Thlck)
Descriptlon - E 9  s r  r t

.]z

i l i
o . s o i o i r i

t i l
t r i
t t :

1.10

1.60

0.15

0.40

r 1.00

1.40

z

2.20

J

I

6

CONCRETE
,..1;(J-

fvrnuE sn\.ruf\rJ yvntrs qayey cnatK Iragments In a cnalK pulry marlx /.,

Soft to firm red-brown fine sandy silty CI-AY with occasional oranqe-brown
fine sand and patches of dark giey sitty ctay. Slight organic arom5.

Sofl lo firm dark grey fine sandy sitty CLAy. Stight organic aroma.

Grey becoming orange-brown sandy fine. medium and coarse GRAVEL

Trial Pit Terminated at 2.20 m

Remarks

Gas Levels: CH4 = 0 ppm; CO2 = 0 %; 02= 20,g lo; press = 1005 Mb

Trial pit length : 2.0 Standing Water Level: 11 1.80 m

Trial pit width: 1.0 Water Strike: :7

Stability of Faces: Fair

used: None See key sheel for abbreviations

x
Scale

1:50

Bv. 
ATR
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Peter Brett Associates 16 Weslcote Road Tel: (01734) 50076'l
READING, Berks. RG30 2DE Fax (01734) 597498

Trial  Pit  No.

2
Shael 1 af I

Methods

JcB Backacter

Date 16/04/1996
Job

No 9626

Coordinates Site
SmallMead Farm

Ground level Cllent
Bucknell Brothers Group

/Vate

Level
m

Samole/Tesi Test
Depth

i--:-----: Result
m  i T y p e i  N o .  i

Level

mAOD

9epth
m

(rhick)
Descrlption - E g s l

-V

0.20 | D

8:f8 | 3
0.75 I D

I

1 l
3 l

I
4

2 . o o i * l r i

0.25
0.35

8ft

1.60

2

2.20

3

a

6

MADE GROUND Dark brown sandy gravelly clay with plastic, paper, brick,
concrete, metal, wood, wire, foam and cerainic fragments

CONCRETE

MADE GROUND D O
concrete fragments. Strong diesel aroma'

CONCRETE

{ii{

Sofl lo firm dark grey fine sandy silty C[AY. Slight organic aroma

Dark grey becoming orange-brown sandy fine, medium and coarse
GRAVEL. Strong diesel aroma

Triaf Pit Ternrinaled at2.20 m

Remarks

Gas Levels: CH4 = 50 ppm; CO2 =0%io2=20,6o/oi Press = 1006 Mb

Trial pit length : 2.0

Trial pit  width: 1.0

Stabllity of Faces: Fair

-S-horing used: None

Standing water Level: Y 2.00 m

Water Strike: -:

See key streel fo r abbreviatibns

Scale

1:50

Logged
Bv. 

ATR
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Peter Brett Associates l'Westcote Road Tel: (01734) 500761
READiNG, Berks. RG302DE Fax (01734) 597498

Trial Pit No.

3
Sheel 1 6f 1

Methods

JCB Backacter

Date 16/04/1ss6 | i:t 8626

Coordlnates : Site
SmallMead Farm

Ground level . Cl ient
j Bucknell Brothers Group

[evel

tn

Depth

m

Sample/Test Test

Result

Level

mAOD

Depth
m

(Thlck)
Description

Type No.

- Y

0.25

0.80

i i l
i i l

r . s o l o l . l

0.35

0.55
0.70

r  1 .00

1.90
2

2.30

t

6

7

MADE GROUND Dark brown sandy gravelly clay with plastic, paper. brick;
concrete, metal, wood. wire, foam an-d cerainic fragmenls

\. Light brown SAND and GRAVEL (Possible Made Ground)

\. Son to firm red-brown fine sandy silty CI-AY with occasional gravel

Light brown slightly clayey silty fine SAND

Orange-brown sandy fine, medium and coarse GRAVEL

Tria l  Pi t  Tcrminatcd at  2.30 m

Remarks

Gas Levels: CH4 = 10 ppm; CO2 = 0 o/oi 02 = 20.7 %i press = 1006 Mb

I rf  al PII lengrn : 2.0

Trial pit width: 1.0

Stability of Faces: Fair

S-ioring us_gd: None

Water Strike:

ter Level: Y 2.2O m

1:50

is.d
ATRSee key sheel for abbreviaiions

8y
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Peter Brett Associates 16 Westcote Road
READING, Berks. RG30 2DE

Te[ (01734) 500761
Fax (01734) 597498

Trial Pit No.

4
Sheei I of I

Methods

JCB Backacter

Date 16/04/1996 :,i 8626

Coordinates !

I

Site
SmallMead Farm

Ground level Cllent
Bucknetl Brothers Group

/Vate

Level

.m

: SamplelTest , Test
Depth '  " ' -  - '  

Resu l t
m TYPe No.

Level

m A O D

Depth

m
(Thlck)

Description -egenc

Y

o . 4 o ; D ; r ;

t l lo . 8 o l o l r i
l i i

i i i

0.70

1.50

1.80
2

J

a

a

MADE GROUND Dark brown-gravelty sand with plastic, paper. brick,
concrete, metal. wood, wke, foam arid ceramic fiagmenis. Slight organic
aroma

Orange-brown slightly clayey silty fine SAND with occasional red-brown
discoloration

Orange-brown sandy fine. medium and coarse GRAVEL

Tria l  Pi t  Terminatcd at  2.00 m

Remarks
Gas Levels: CH4 = 5 ppm; CO2 = 0 yoi 02 = 20.7 %i press = 1006 Mb

Trial pit length.

Trial pit width:

Stability of Fac

S-horing used:

2.0

1.0

Standing Water Level: yl

Water Strike: V

1.80 m

q.$P\s^il
5Cale

1:50

es: Fair

Noni

I

a

See key sheel for abbreviations
ffi Bv.  .ATR
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Peter Brett Associates l0Westcote Road Tel: (01734) 50076i
READING, Berl<s. RG30 2DE Fax (01734) 597498

Trial Pit No.

5
Sheet 1 of I

Methods

JCB Backacter

Date 16/04/1996
Job
No 9626

Coordinates Site
SmallMead Farm

Ground level Client
Bucknell Brothers Group

Level

!D

, Sample/Test Test
Depth . - 

Result
m rYPe ; No.

Level

mAOD

Depth
m

(Thlck)
Descriptlon Legent

LV

f f i i g i ; i

w l 5

8:38
0.50

1.10

1.50

2.50

5

6

MADE GROUND Dark brown-graveily sand with plastic, paper, brick,
concrete, melal, wood, wire, foam, cioth and cerimic frblnienis and'
battery parts 

,.,/
CONCRETE ,/

\\ MAOE GROUND Dark brown silty qravelly sand with brick fraqments add
" .pockets of clay. Slight organic ar6ma /

. Dark grey-brown silty fine SAND with occasional line gravel

Orange-brown silty line SAND

or*s. {r.*" ;;"dt };", r 
"d 

i" r ;;e;. ;;e-RAVil

'.I't/i

( \  K : {  i

|1ll8,

Tria l  Pi t  Terminatcd at  2.50 m

Remarks

Gas Levels: CH4 = 10 ppm; CO2 =0/oi02=20.7 o/oi Press = 1006 Mb

Trial pit length :. 2.0

Trial pit width: 1.0

Stability of Faces: Fair

Shorinq used: None

stancling Water Level: ]f 1.

Water Strike: -:

See keysheel for abbreviations

I 1:50

;a----
ATR

By

m
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Peter Brett Associates 16 Weslcote Road Tel: (01734) 500761
READING, Berks. RG30 2DE Fax: (01734) 597498

Trial Pit No.

6
Sheet 1 of  I

Methods

JCB Backacter

Date 16/04/1996
Job
No 9626

Coordinates Site
SmallMead Farm

Ground level Client
Bucknell Brothers Group

Water
Level

m

Depth

m

Sampleffest i Test

Result
1 Type i No. I

Levet

m A O D

Depth

m
(Thlck)

Descrlptlon -egen(

J

0.70

1,20

1.60

2.10
2

6

,

MADE GROUND Dark brown-gravelly sand with plastic, paper, brick,
concrete, melal. wood, wire, foam arid ceramic fiagmenis ?til
MADE GROUND Dark brown clayey sravelly sand with sandv oravellv clav
and occasional black patches. Rootilnd fr5gmenls of brick'ariO clotti
and a slight organic aroma

a:tX,3

:-i:i.-:-'.

Orange-brown very sandy very silty CLAY/ very sandy very ctayey SILT

Orange-brown sandy fine, medium and coarse GRAVEL

Tria l  Pi t  Terminated at  2.10 nr

Remarks

Gas Leve ls :  CH4 =  10  ppm;  CO2 =0%;o2=20.6Yo i  Press  =  1006 Mb

r  r  f  a r  y r (  r s r r v u l  .  
2 . 0

Triat pit width: 1.O

Stabllity of Faces: Fair

S-horing used: None

Standing Water Level: f7 Q.t

Water Strlke: =

See key sheet for abbreviations

:
I
I
I

I
I

Sca le

1:50

t-osFa--
BV- 

ATR

m
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Peter Brett Associates liwestcote Road Tel: (01734) 500761
READING, Berks. RG302DE Fax: (01734) 597498

Trial Pit No.

7
Sheel 1 of I

Methods

JCB Backacter

Date 16/04/1996
Job
No 9626

Coordinates Site
Smal lMead Farm

Ground levet Client
Bucknell Brothers Group

/Vate
Level
m

, Samole/Test
Depth 1

i--..T--
m  i f y p e ,  N o .

Test

Result

Level

mAOD

Depth
m

(Thlck)
Descriptlon

-Y

0 . 3 0 , D ; 1
t t

o . 5 o l D : 2
' l

0.40

0.80
I

1.50
1,70

2

I

J

6

,

MADE GROUND Dark brown gravelly sand with plastic, paper, brick,
concrete, metal, wood, wire, foam and ceramic fragments 

' r#
Old TOPSOIL layer Dark brown gravelly sand with grass and roots.
Organic aroma.

---'-- 
j---'

Light brown sandy clayey SILT

Orange-brown sandy fine, medium and coarse GRAVEL

Tria l  Pi t  Terminated at  1.70 m

Remarks

Gas Levels: CH4 = 5 ppm; CO2 = 0%; 02= 20,6 %; press.= 100S Mb

Trlal pit  length : Z.O

Trial pitwidth: j .O

Stability of Faces: Fair

Shor ing  used:  None

Standing Water Level: y 1.1

Water Strike: ,

See key sheel for abbreviations

m
tLE | 1:50- v l
Jj lTosseA--

l B v
I ATR



I
I
I
t
I
I
t
I
I
t
I
I
I
I
I
I
I
I
I
I
f'.

Peter Brett Associates 16Westcote Road
READING, Berks. RG30 2DE

Tel: (01734) 500761
Fax (01734) 597498

Trial Pit No.

8
Sheel I of 1

Methods

JCB Backacter

Date 16/04/1996
Job
No 8626

Coordinates Site
SmallMead Farm

Ground level Client
Bucknell Brothers Group

Level
m

Depth

m

: Sample/Test

i Type i No.

Test

Result

Level

mAOD

Depth
m

(Thlck)
Descriptlon Legenc

J

l : l
o . 3 o i D i t  i
0 . 6 0 ; o  

" , 2 '
1 . o o i o ' r :

t :

i i

0.50

0.80

1.20

1.70

2.30

2

,

a

5

5

,

MADE GROUND Dark brown-gravelly sand with plastic, paper, brick,
concrete, metal. wood, wire, foam arid ceramic fiagmenfs 

' ',i//,<'
x\\.;.

Old TOPSOIL layer Dark brown gravelly sand with grass and roots.
Organic aroma.

Dark brown gravelly SAND

Light brown silty fine SAND with clayey pockets

Orange-brown sandy fine, medium and coarse GRAVEL

Tria l  Pi t  Terminated at  2.30 m

Remarks
Gas Levels: CH4 =600 ppm; CO2 = 3.1 %i 02 = 19.9 %; press = 1005 Mb

Trial pit length : 2.0

Trlal pit width: 1.0

Stability of Faces: Fair

Shoring used: None

Standing Water Level: V 2.

Water Strike:

See keysheel f6r abbreviations

Scale

1:50
-Loss;a -
Bv- 

ATR

m
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Peter Brett Associates l0Westcote Road Tel: (01734) 500761
READING, Be*s. RG30 2OE Fax (01734) 597498

Trial Pit No.

9
Shael I nf I

Methods

JCB Backacter

Date 16/04/1996
i  Job
I  no 8626

Coordinates

Ground level

Site
i  Smal lMead Farm
I

-
I Client

Bucknell  Brothers Group

Wate
Level

-m

Depth

m

Sample/Test r

fyp" : No. i

Test

Result

Level

mAOD

Depth
m

(Thlck)
Descrlptlon Leoent

J

l i
i i

0 . 5 0 i  D l  1
i !
i r

o . s o i o i z
1 . 1 0 i  o i  3

l . s o i w l 4

t

0.80
1.00

1.60

z 2.00

J

a

6

,

MADE GROUND Dark brown gravelly sand with plastic, paper, brick,
concrete, metal, wood, wire, foam and ceramic fragments

x . { x . x
.:li"\.'ili{fi
<<,:/>

Old TOPSOIL layer Dark brown gravelly sand with grass and roots.
. Organic aroma.

Light brown silty fine SAND

Orange-brown sandy fine, medium and coarse GRAVEL

Tria l  Pi t  Terminated at  2.00 m

Remarks

Gas Levels: CH4 = 20 ppm; CO2 = 0.1Toi Q2= 20.4%i Press = 1005 Mb

Trial pit length : 2.0

Trial pit width: 1.0

Stability of Faces: Fair

Shor ing  used:  None

Standing Water

Water Strike:

v
:

1.80 m
1:50

Iogtel----
BY 

ATR
See key sh'eef for ebbreviations
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LEVEL MONITORING

READING BUSINESS PARK -  PIEZOI{ETER SUHHARX
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DATE o t P2 P3 P4 P5 P6 8H1 KEIINET
w .  L .

2 9  .  O 1 . 9 0

0 7 .  o 2 . 9 0

3 5 . 5 6 3 7 . 4 1 3 7  . 7 3 3 5 . 8 1 3 7 . 1 5 3 6 . 2 1

1 8 . 0 5 f looded f looded f looded t looded flooded 1 8 . 3 5
1 7 . 1 4

L 2 . 0 2 . 9 0 ) 7  . 3 6 1 8 .  1 4 f l ooded f looded f looded f tooded llooded flooded

l looded 3 8 . 1 2 tlooded 3 6 . 7 2 3 7 . 5 9
2 3 . 0 2 . 9 0 t 7 . 5 4 3 7  . 7 4 1 8 . 2 . t

0 2 . 0 3 . 9 0 1 7 . 6 1 t 7 . 6 9 t 8 . 0 6 1 7 . 9 9 3 8 . 0 2 flooded 3 5 . 6 2 3 7 . 4 3

0 9 . 0 3 . 9 0 3 7 . 6 5 7 7 . 6 2 3 7 . 8 3 flooded 3 7  . 7 5 flooded 3 5 .  { O 3 7 . 3 0

1 6 . 0 3  . 9 0 ) 7 . 6 4 1 7 . 4 1 3 7 . 8 1 3 7 ' L l 7  . 5 5 3 7 . 3 3 3 5 . 2 2 1 7 . 1 9

3 7 . 4 1 1 7 . 5 0 l 7  . 5 8 3 5 . 0 4 3 7 .  1 5
2 3  .  O 1 . 9 0 3 7 . 5 9 3 7 . 7 4 3 7 . 6 2

3 0 . 0 3 . 9 0 3 7 . 5 9 J 7 . 2 8 3 7 . 5 6 1 7 . 3 0 3 7 . 4 3 3 7 . 4 8 3 4 . 9 4 3 7 . 0 9

0 6 .  O 4  . 9 0 3 7  . 5 9 3 7 . 2 8 3 ?  . 5 5 3 7  . 2 9 3 7  . l 8 3 7 . 5 4 3 4 . 8 5 3 7 . 0 0

1 2 .  0 4  . 9 0 3 7 . 5 8 3 7 . 4 6 3 7 . 5 2 3 7  . 1 4 3 7 . J 9 3 ?  . 3 7 3 4  , 6 7 3 6 . 9 5

2 0 .  o 4  . 9 0 3 7 . 6 0 3 7 . 5 2 3 7 . 0 5 3 7 . 7 5 x 7 . 3 2 3 4 . 8 2 3 6 . 9 5

2 7  . O 4 . 9 0 ) 7 . 5 5 J 7 . 2 3 3 7 . 4 9 3 6 . 8 2 3 7 . 3 0 3 7 . L 6 3 4 . 5 4 3 6 . 9 2

J 7  . 2 5 3 7 . 1 1 3 4 . 3 5 3 5 . 8 4
0 3 . 0 5 . 9 0 3 7 . 5 1 1 7 . 1 4 3 7 . 4 5 3 6 . 8 2

1 1 .  O 5  .  9 0 1 7  .  r l 9 7 7 . L 2 3 7 . 4 4 1 6 . 8 3 3 7  . 2 1 3 7 . 0 7 3 4 . l 0 3 6 . 8 6

1 8  .  0 5 . 9 0 1 7  . 4 9 3 7 . O 7 1 7 . 4 1 1 6 . 7 1 3 7 . 0 1 3 4 . 1 3 3 6 . 8 0

2 5  .  0 5 . 9 0 1 6 .  9 9 J 7 . 3 4 3 6 . 6 1 3 7 . 2 7 3 6 . 9 5 3 4 . 0 8 3 6 . 8 0

0 8 .  0 6 . 9 0 3 7  . 4 2 3  6 . 9 6 1 7  . 3 2 3 6 . 4 7 1 7 .  1 0 3 6 . 8 5 3 3 . 9 5 x 6 . 7  9

2 1 .  O 6 , 9 0 3 7 . 3 5 1 6 . 8 8 3 7 . 2 8 3 6 . 4 1 3 7 . 0 6

1 5 .  s 5

, a . *

7 6 . 7 2 1 3 . 9 1 3 6 . 7 7

3 6 . 6 0 3 4 . 1 5 3 6 . 6 3
1 3 .  0 7 . 9 0 J  '  .  J J 3 6 . 7 8 1 7 .  1 9 3 6 . 2 9

3 5 . 5 5 3 4 . 2 L 3  6 . 5 9
2 0 .  0 7  . 9 0 3 7 . 2 8 3 6 . 7 3 3 7 . L 7 3 6 . 2 9

0 3  . 0 8 . 9 0 J 7 . 2 3 3 6  . 6 2 3 ? . 1 3 J O . I J 3 6 . 7 0 1 6 .  { 5 3 4 .  Z 6 3 6 . 5 6

! - 7 . 0 8 . 9 0 3 7 . 1 9 1 6  . 5 4 3 7 . 0 5 3 6 . 0 8 3 6 . 6 3 J 6 . 3 7 3 4 .  l r 3 6 . 5 9

1 7  .  1 0 . 9 0 l 7 . l { J 6 . 5 2 3 7  . : . 4 3 5 . 9 4 r  6 . 5 8 3 6 . 2 6 1 4 . 2 6 3 6 . 5 2

2 4 . 1 0 . 9 0 3 7 . 1 7 3 6 . 5 8 3 7 . 1 5 3 5 . 9 4 3 6 . 6 4 3  6 . 2 8

) 6 . 3 2

3 4 . 2 0 3 6 . 6 7

J 4 . O 7 3 6 . 7 0
1 4  .  1 1 .  9 0 1 7 . 1 8 1 6 . 5 1 3 7 .  l 6 3 5 . 9 5 3 6  . 6 7

2 8 .  1 1 . 9 0 3 7 . 1 8 1 6 .  6 3 3 7 .  1 8 3 5 . 9 8 3 6 . 6 9

1 6 . 9 5

3 6 . 3 4 3 3 . 8 7 3 6 . 5 1

3 6 . 5 5 3 6 . L 7 3 7 . 6 s
0 3  .  o 1 . 9 1 1 7 . 3 8 3 7 .  1 6 3 7 . 4 3 3 6 . 3 5

3 7 . 4 2 3 7 . 0 5 3 5 . 2 0 3 6 . 6 9
2 4  .  0 1 . 9 1 3 7 . 6 3 3 7 . 3 0 3 7 . 6 7 3 7 . 2 5

t 2 . 0 2 . 9 1 3 7 . 4 6 3 7 .  1 3 3 7 . 4 4 3 7 . 5 1 3 7  . 3 6 1 7 . 0 4 3 { . 5 7 3 6 . 5 5

2 4 . 0 2 . 9 L 3 7 . . 1 8 3 7  . 2 5 7 7 . 8 7 3 7  . 3 7 3 7 . 2 3 3 7 . 0 6 3 4 . 3 5 3 6 . 8 0

3 7 . 4 4 3 7  . 2 0 3 4 . 6 1 3 6 . 7 7
1 3 . 3 . 9 1 3?. .6 .1 3 7 . 3 ? t 7 . 7 0 3 7  . 2 9

2 8 . 1 . 9 1 J 7 . 5 5 3 7 . 2 4 3 7 . 5 8 1 7 . 4 1 3 7  . 3 7 3 7  . 2 6 3 3 . 8 0 3 6 . 7  4

3 3 . 1 5 3 6 . 7 9
t l . 4 . 9 1 1 7 . { 8 3 7 . 1 9 J 7 . 5 3 3 7 . L 7 3 7  . 2 9 3 7  . 2 4

3 7 .  1 5 3 7 .  1 1 3 2 . 6 9 3 5 . 5 9
2 2 . 5 . 9 1 1 7 . . 1 2 3 7 .  O 4 3 7 . 4 3 3 7 . 1 7

2 1 . 6 . 9 1 l 7 . . l l 1 7 . 0 8 I'ST 1 6 . 9 5  . 3 7 , 0 7 3 5 . . 1 6 3 2 .  l o t 6 . 7 9

2 6 . 7  . 9 L 1 7 , 0 6 ) 7  . O 2 T,OST 3 6 . 5 6 3 6 . 6 8

1 7 . 2 0

3 5 . 4 0 J 3 . 2 6 3 5 . 9 4

1 6 . 8 9 3 3 . 4 2
AVERNGE J 7 . 4 0 1 7 .  1 6 37 . .18 J 6 -  7 9

2912183I
l'-



APPENDIX 9

I
I
I
I
t
I
I
T
I
t
I
I
I
T
I
I
I
I
t
I
l'', pbo



I
,t..

l
I
I
I
I
I
I
I
T
I
I
I
t
I
I
I
I
I
I
l.

SPECIFICATION

SERIES 5OO - DRA1I.iAGE

The exist ing twin f-oul  water r is ing main in rsland Road to bed iver t ,ed  to  a l low the  cons t ruc t ion-o f  the- is rand Road boxcu lver t  as  shown on dwg no.  Z94ZISJ3TB; - - -  
-

The Cont rac tor ' s  p r ice- fg t -  th is  work  i s  to  inc lude a l l  worknecessary  to  p rov ide  f in ished ins ta l la t ion  inc iua i "g - " r i - - - '
i : : : . t :3I I  : :T! : I1Iy peqmanenr.works,  d isposar of  suiptuie x c a v a t e q  m a t e r r a l ,  t e s t i n g  e t c .

The f ina l  phase o f  the  d ivers ion  w l l l  invo lve :_
(a) Thames wi: : r^: l : !_r i "q_gown rhe.pumps ar Sourhcore pumping

srar ion  and c los ing  varves  to  i io r i t " - i te -a i " ; ; ; io ; ; ; ; " .
(b )  Dewater ing  the  r i s ing  main  v r i th in  the  iso la ted  reach.
(c )  Connect ion  o f  the  new main  to  the  o ld  ma in .
A11 works  w i l l  be  car r ied  ou t  to  the  approvar  o f  Thames water .
shut-down of the southcote pumping stat ion may m-ean that lewageenter ing_the  s ta t ion  w i l l  be  d ispdsed o f  the  L" r , te i  o i  o t te r -
means.  Thames water  may,  there fbre ,  requ i re  tha t  the  f ina i -
d i v e r s i o n  w o r k s  a r e  u n d - e r t a k e n ' a t  a n  o t f - p e a t  t i m e .  i e  e a i t v
hours  o f  a  sund ly -morn ing) .  Thames water  o ' i t r -no i  . r io r - [hJ '
work  to  be  car r ied  ou t  dur ing  bad weather  bJ iause or  run-o i i
i n f i l t r a t i o n  t o  t h e  s e w e r s .

T h e  s u m  e n t e r e d  f o r  d i v e r s i o n  s h o u l d  a l r o w  f o r  a l r  a s p e c t s  o ft h e  w o r k ,  p a r t i c u l a r l y :

( a )  P r o v i s i o n  f o r  s e w a g e  d i s p o s a l  b y  t a n k e r s  o r  o t h e r  m e a n s
a t  S o u t h c o t g  P u m p i n g  S t a t i o n .

(b )  Any  payments  to  Thames Water

( c )  I n c l e m e n t  W e a L h e r .

The cont rac tor  i s .  regu i red  to  submi t  a  Method s ta tement  fo r  theapprova l  o f  Thanres  Water  and the  Eng ineer .

L ia ison  w i th  Thames Water  shou ld  be  v ia . :

T o  b e  c o n f i r m e d

SERIES 6OO -  EARTHWORKS

l - .  The fo l low l lg  de f in i t ions  o f  ear thworks  mater ia ls  sha l l
app l .y  ro_rh is  and o ther  c rauses  o f  the  spec i f i ca t io " - i "
wh ich  re fe rence is  made to  the  de f ined mi te r ia ls :

( i )  ' t o p  s o f l '  s h a r l  m e a n  s o i r s  c l a s s i f i e d  u n d e r  B s  3 g 8 z : 1 9 9 4
a s  m e e t . i n g  t h e  d e s c r i p t i o n  ' t o p  s o i l ' .  R e f e r  t o  t h e
p a r t i c u r a r  l a n d s c a p e  s p e c i f i c a t i o n  f o r  t h e  h a n d l i n g  o f
t o p s o i l .

( i i 1  ' s u i t a b l e  m a t e r i a l  r y p e  A '  s h a r l  c o m p r i s e  a l l  t h a t  w h i c h
i -s  acceptabre  in  accb idance w i th  the 'cont rac t  fo r  

" "e - inthe  Works  excgpt  landscap ing  mater ia l .  Su i tab le
mater ia ls  to  be  used in  

-embinkments  
sha l l  have permi t ted

m o i s t u r e  c o n t e n t s  a s  f o l l o w s : -

( a )  c o h e s i v e  s o i l s  -  w i t h i n  t h e  r a n g e  0 . 9  t o  1 . 3  t i m e s
rhe p las t i c  L imi t  unress  the  pr is r i c i t y  rnaex  i ies
between 8  and 30  when i t  shar l  no t  exc6ed 1 .0  x  the
Plas t ic  L imi t .  Bo th .  s l rg r - t  and long te rm GBR . ra tues
o f  m a t e r i a l  p l a c e d  s h a l l  b e  g r e a t e ' r  t h a n  Z Z .

H H 3 8 4 s L l g
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(b )  Wel l  g raded and un i fo rmly  g raded granu lar
mater ia ls ,  l f  above to  22  Ee low t f ,e  op t inum
m o i s t u r e  c o n t e n t  a t  d e t e r n i i n e d  b v  t h b ' I a b b r a t o r y
c o m p a c t i o n  t e s t  ( l l e t h o d  3 . 3 ,  p a r t  4  o f  B r i t i s h  

'

S t a n d a r d  1 3 7 7  } l e t h o d s  o f  T e s r i n g  S o i l s  f o r  C i v i l
Eng ineer ing  Purposes)  .

( i i i l  ' s u i t a b l e  m a L e r i a l  T y p e  B '  s h a l l  c o n s i s t  o f  s l i g h t l y
s i l t y  and s i l cy  sand o f  the  h 'oo lw ich  Beds exca ' r i led-  f rcm
vr i th in  the  des ignated  bor row p i t  a r  Smal l  l tead  Farn .  The
C o n t r a c L o r  s h a l l  d e m o n s t r a c e  t h e  s u i t a b i l i t y  o f  t h e
s o u r c e  m a L e r i a l  t o  t h e  s a t i s f a c t i o n  o f  t h e  E n g i n e e r .

The su i tab le  f i l l  maLer ia l  sha l l  have an  ins i tu  CBR va lue
of  no t  less  than 5 l  immedia te ly  a f te r  compact ion  and in
the  long te rm.  The spec i f i ca t ion  c r i l l  be-  deemed to  have
b e e n  a c h i e v e d  i f  8  o u t  o f  1 0  c o n s e c u L i v e  t e s t s  u n d e r L a k e n
a r e  n o t  l e s s  t h a n  t h e  s p e c i f i e d  r e q u i r e m e n t ,  o r o v i d e d  t h a L

.  n o  v a l u e  f a l l s  b e l o w  3 2 .  T h e  C B R  d e s c  s h a l l ' b i  c a r r i e d
o u t  i n  a c c o r d a n c e  w i t h  M e t h o d  4 . 3 ,  P a r E  9  o f  B S  ] - 3 7 7 .

T h e  f i l l  s h a l l  a l s o  m e e t  t h e  f o l l o w i n g  d e n s i t y
s p e c i f i c a t i o n :  t h e  d e n s i t y  o f  t h e  c o m f i a c t e d  f i l l  i s  t o  b e
e g u a l  t o ,  o r  t o  e x c e e d  9 5 2  o f  t h e  m a x i m u m  d r y  C e n s i t y .
T h e  d e g r e e  o f  c o m p a c t i o n  s h a l l  b e  d e e m e d  t o  h a v e  b e e n
o b t a i n e d  i t  a t  l e a s E  9  o u E  1 0  c o n s e c u b i v e  s a m p l e s  t a k e n
o f  l h e  c o m p a c t e d  m a t e r i a l  a t E a i n  t h e  s p e c i f i e d  d r y
d e n s i t y  p r ' o v i d e d  t h a t  n o  v a l u e  f a l l s  b i l o w  9 0 i ,  t t r e
m a x i m u m  d r y  d e n s i t y  s h a l l  b e  d e t e r m i n e d  b y  l l e t h o d  3 . 3 ,
P a r !  4  o f  B S  L 3 7 7  ( 2 . 5 k g  r a m m e r ) .  T h e  i n s i t , u  d e n s i t y
s h a l l  b e  d e L e r m i n e d  b y  l l e t h o d  2 . 4  P a r t  9  o f  B S L 3 7 7  ( C o r e
C u t l e r )  ( D e n s i : i e s  m a y  b e  m e a s u r e d  b y  l t e t h o d  2 . 5  P a r t  9
o f  B S  L 3 7 7  ( N u c l e a r  D e n s i t y  G a u g e )  s u b j e c t  t o  t h e
a p p r o v a l  o f  t h e  E n g i n e e r  a f L e r  c a l i b r a t i o n  t r i a l s ) .  I f
l h e  c o r e  c u L L e r  m e t h o d  p r o v e s  u n s a t i s f a c t o r y ,  d e n s i t i e s
s h a l l  b e  d e E e r m i n e d  b y  l l e L h o d  2 . L ,  P a r E  9  o f  B S  L 3 7 7
( s a n d  r e p l a c e m e n b ) .

T h e  i n s i t u  d e n s i t y  a n d  C B R  t e s t s  s h a l l  b e  c a r r i e d -  o u t  b y
L h e  C o n L r a c L o r  g e n e r a l l y  o n c e  e a c h  i n  e v e r y  J . 0 0 0 m '  o f  e a c h
l a y e r  o f  m a L e r i a l  p l a c e d  o r  a s  r e l a x e d  b y  t h e  E n g i n e e r .

T h e  c o m p a c t i o n  E e s L s  s h a l l  b e  c a r r i e d  o u L  b y  - t h e
C o n L r a c t o r  g e n e r a l l y  o n c e  e a c h  i n  e v e r y  5 0 0 0 m '  o f  e a c h
l a y e r  o f  m a t e r i a l  p l a c e s  o r  a s  r e l a x e d  b y  t h e  E n g i n e e r .

T r + o  c o p i e s  o f  t h e  r e s u l t s  s h a l l  b e  p r e s e n t e d  a t  t h e  e n d
o f  e a c h  w o r k i n g  d a y  E o  t h e  E n g i n e e r  i n  a  L a b u l a r  f o r n
w h i c h  i s  a m e n a b l e  t o  s E a l , i s t i c a l  a n a l y s i s .

Hr{?  a  / ,  s
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Number SPECIFICATION

Presenta t idn 'o f  resu l ts  sJ ra l l  be  in  accordance w i th  BS
L377 w i th  the  fo l low ing  add i t ions :  type  o f  tes t  and
method adopt ,ed ;  da te  and t ime o f  tes t i  co ;c i rd ina tes  and

,  Ieve l  AbD o f  tes t  pos i t lon ;  ind ica t ion  o f  weathdr  and
s i te  cond i t ions  and descr ip t ion  o f  the  so i l .  The
loca t ion  and depth  o f  tes ts  sha l l  be  dec ided by  the
Eng ineer .

A t  the  end o f  the  Cont rac t  the  Cont rac tor  sha l l  supp ly  6
cop ies  o f  the .  tes t  repor !s ,  indexed w i th  loca t ion  i r ia i rs
in  permanent  hard  covered b ind ings .

'  In  add i t ion  to  the  paper  records  above.  the  Cont rac tor
s h a l l  s u p p l y . t h e  r e - s u i t s - o f  a l l  i n  s i t u  a n d  l a b o r d r o r y
tes t ing  in  d i t iga l  fo rm in  accordance w i th  the
Assoc ia t ion  o f  Geotechn ica l  Spec ia l i s t  (AGS)  pubL ica t ionnElec t ron ic  t rans fer  o f  geotechn ica l  da ta  f ro i r  g round
i n v e s t i g a t i o n s  o .

The daEe sha l l  be  prov ided in  ASCI I  fo rmat ,  on  3*  inch
doub le-s ided h igh-dens i ty  d isks  or  o ther  t ransmiss ion
media  as  agreed by  the  Eng ineer ,  and fo rmat ted  to  be
c o m p a t i b l e  w i t h  M S - D O S  V e i s i o n  3 . 2  o r  h i g h e r .  T h e  f i L e s
s h a l l  n o t  b e .  c o m p r e s s e d .

The fo rmat  o f  the  d ig i t .a l  da ta  f i les  sha l l  comply  w i th
Append ix  l -  o f  the  AGS pub l ica t ion .  UnIess  o therw ise
regu i red  in  Schedu le  L ,  Ke/ ,  Comrnon and Add i t iona l  da ta
f ie lds  sha l l  be  inc luded f rom key ,  Comrnon and Add i t iona l
da ta  g roups  in  accordance w i th  Append ices  2  and 3  o f  the
AGS pub l ica t ion  to  cor respond w i th  paper  records  requ i red
b y  t h e  C o n t r a c t .

A n y  n e w ,  a m e n d e d  o r  a d d i t i o n a l  g r o u p s  o r  f i e l d s  s h a l l
o n l y  b e  c r e a t e d  w i t h  t h e  E n g i n e e r ' s  a p p r o v a l .

Pr io r  to  the  commencement  o f  the  inves t iga t ion  the
Cont rac tor  sha l l  submi t  to  the  Eng ineer  i  dummy se t  o f
da ta  in  the  requ i red  fo rmat  fo r  the  approva l  o f  the
Eng inee r

A l l  d i s k s ,  o r  o t h e r  a g r e e d  t r a n s m i s s i o n  m e d i a ,  s h a l l  b e
s e c u r e l y  l a b e I l e d  a n d  c l e a r l y  m a r k e d  w i t h

T h e  t i t l e  ' A G S  F o r m a t  A S C I I  D a t a '
T h e  p r o j e c t  i d e n t i f i c a t i o n  ( P R O J - I D )
T h e  d a t e  o f  i s s u e  t o  t h e  E n g i n e e r
The name o f  the  Cont rac tor
The name o f  the  Eng ineer
The un ique issue sequence number

f f  m o r e  t h a n  o n e  d i s k ,  o r  o t h e r  a g r e e d  t r a n s m i s s i o n
m e d i u m ,  i s  r e q u i r e d ,  t h e n  e a c h  s h a l L  b e  c l e a r l y  l a b e L l e d
to  ind ica te  the  order  in  wh ich  the  Ens ineer  shou ld  read
t h e  d a t a .  T h e  s p l - i t  o f  t h e  d a t a  i n t o  s e D a r a t e  f i l e s
s h a l l  b e  d e c i d e d ' b y  t h e  C o n t r a c t o r .  T h e ' u n i q u e  s e q u e n c e
number  sha l l  run  seguent ia l l y  f rom the  s ta r t  o f  the
Cont rac t .  Wt rere  more  than one d isk  i s  requ i red  fo r  a
p a r t i c u l a r  i s s u e  o f  d i g i t a l  d a t a ,  t h i s  f a i t  s h a l l  b e
c l e a r l y  i d e n t i f i e d  o n  t h e  l a b l e s  i n  t h a t  i s s u e .

The Cont rac tor  sha l l  under t .ake ,  o r  commiss ion  f rom a
tes t ing  es tab l i shment  approved by  the  Eng ineer ,
add i t ionaL tes ts  over  and above those re fe r red  to  in  th is
c l a u s e ,  a t  t h e  E m p l o y e r ' s  e x p e n s e  a s  d i r e c t e d  b y  t h e
E n g i n e e r .

( i v )  ' S u i t a b l e  m a t e r i a l  T y p e  8 1 '  s h a l l  c o n s i s E  o f  m a t e r i a l
inc luded as  Type B above bu t  hav ing  a  f ines  conten t  o f
noL .g rea ter  than 20  percent  ie  mater ia l  pass ing  the  63pm
sieve no t  to  exceed 20  percent  as  de termi .ned by
l a b o r a t o r y  t e s t  M e t h o d  9 . 2 ,  P a r t  2  o f  B S  1 3 7 1 .
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Number SPECIFICA?ION

Type 81  mat ,L i ia t -  sha l1  be .  tesEed and compacred iq  t l re -  _
s-a i re  manner  as  tha t  fo r  Tvoe B mater ia l  ibove and sha l l
b e  s u b i e c t  t o  t h e  s a m e  a c l b o t a n c e  c r i t e r i a ' .  R e p o r t i n s
a n d  p r E s e n t a t i o n  o f  t h e  r e s i r l t s  s h a l l  b e  a s  p e r ' T y p e  E
m a E e ' i i a 1 .

( v )  ' s u i t a b l e  m a t e r i a l -  T y p e  C '  -  g r a v e l  d r a i n a g e  l a y e r
m a E e  r l a t

G r a v e 1  w o n  f r o m  w i c h i n  t h e  s i L e  a r e a  f o r  u s e  a s  d r a i n a z e
l a y e r  b e n e a t h  f i l l  a r e a s  s h a l l  b e  s e l e c t e d  . b v  t h e
Coi rEracLor  to  be  we l l  g raded and l ie  w i th in  ihe  fo l low ing
grad ing  enve lope

Range o f  Grad ing
Z  b y -  m a s s  p a s s i n eB S  S i e v e

75 mm
3 7 .5  mrn

10 mm'  5 m m
600 prn

75 pn

1.00
9 0  -  1 0 0
3 0 - 9 0
1 5 - 7 0
0 - 1 8
0 - 3

T h e  d e n s i t y  o f  t h e  c o m p a c t . e d  f i l l  i s  t o  b e  e q u a l  t o .  o r
to  exceed 

'gsz  
o f  the  mlx imum dry  dens i ty . .  T t ie  deer ie  o f

c o m o a c t , i o n  s h a l l  b e  d e e m e d  t o  h i v e  b e e n ' o b r a i n e d  i f  a t
l e a i t  9  o u t  o f  L O  c o n s e c u t i v e  s a m D l e s  t a k e n  o f  t h e
c o m o a c t e d  m a t e r i a l  a E t a i n  t h e  s o e t i f i e d  d r v  d e n s i t y
pro i r ided  thaL no  va lue  fa l l s  be lo rv  903.  The max imi rm dry
b e n s i t y  o f  t h e  f i l l  s h a l l  b e  d e t e r m i n e d  b y  l l e t h o d  3 . 7 ,
P a r b  4 -  o f  B S  1 3 7 7  ( V i b r a t i n g  h a m m e r ) .  T h - e  i n s i L u  d e n s i t y
s h a l l  b e  d e L e r m i n e d  b y  l l e t h o d  2 . 2 ,  P a r t  9  o f  B S  1 3 7 7
( s a n d  r e p l a c e m e n t ) .  i D e n s i t i e s  m a y  b e  m e a s u r e d  b y . l l e t h o d
2 , 5 ,  p a r t  9  o f  B S  l - 3 7 7  ( l l u c l e a r  D e i r s i t y  G a u g e )  s u b j  e c L  t o
t h e ' a b p r o v a l  o f  t h e  E n g i n e e r  a f t e r  c a l i b r a t i o i r  t r i i l s ) .
i f  t h i : ' s a n d  r e p l a c e m e n E  m e E h o d  D r o v e s  u n s a E i s f a c t o r y .
d e n s i t i e s .  s h a l l  b e  d e L e r m i n e d  b y  l t e t , h o d  2 . 3 ,  P a r t . 9 ' 6 f  B S
3 - 3 7 7  ( W a t e r  r e p l a c e m e n L  f o r  c o a l s e  g r a i n e d  s o i l s ) .

( v i )  ' S u i t a b l e  m a E , e r i a l  T y p e  D '  -  C I a y  b u n d  m a t e r i a l

l l a t e r i a l  D r o o o s e d  t o  b e  u s e d  s h a l l  b e  s u b i e c t  t o .  a
D r o s . r a r n m e ' o f ' t e s t i n s  t o  p r o v e  i L s  s u i t a b i l i t v  t o  f o r m  a
i e a I .  T h i s  s h a l l  i i c l u d i :  d e t e r m i n a c i o n  o f  t h e  A L t e r b e r g
L i m i t  ( I i q u i d  l i m i t ,  p l a s c i c  l i m i t  a n d  p l a s t i c i t y  i n d e x ) ,
d r y  d e n s i C y ,  g r a i n - s i z e ,  n a t u r a l  m o i s L u i e  c o n t e n E ,
c o f r r o a c E i o n - i e i t s  a n d  p e r m e a b i l i t v  t e s t s .  T h e  n u m b e r  o f
t e s t s  t o  b e  u n d e r L a k e h  a n d  t h e  n r i : t h o d s  t o  b e  u s e d  s h a l l
b e  i n  a c c o r d a n c e  w i t h  B S  1 3 7 7 :  1 9 9 0  a n d  B S  5 9 3 0 : 1 9 8 1  a n d
s h a l l  b e  t o  t h e  s a t i s f a c t i o n  o f  t h e  W a s t e  D i s p o s a l
A u t h o r i t y .

T h e  m a l e r i a l s  u s e d  f o r  t h e  c l a y  b u n d  s h a l l  c o n f o r m  t o  t h e
fo l low ing  min imum requ i rements  :

i )  have a  c lay  conten t  such tha t  the  p las t i c i t y  index
i s  a t .  l e a s t  2 0 3

i i )  have a  p las t i c iLv  index  and l iqu id  l i rn ie  above the-  
A - l i n e  i r h e n  p l o t t e d  o n  a  p l a s r f c i t y  c h a r b  ( B S  5 9 3 0 :
1 9 8 r ) ;

i i i )  h a v e  a  p e r m e a b i l i t y  d e t e r m i n e d  u n d e r  f a l l i n g  h e a d
t e s b  c o i r d i t i o n s ,  n b L  e x c e e d i n g  I  x  1 0 - 7  c m / s e c ;

iv )  have been approved by  thg  Waste  D isposa l  Author i ty
( B e r k s h i r e  G o u n t y  C o u n c i l ) .

The mater ia l  fo rming  the  bund sha l l  be  p laced in  layers
and compacted  us ing-su i tab le  mach inery  

-so  
tha t  no  more

t h a n  5 Z ' a i r  v o i d s  i e m a i n  ( a s  c a l c u t a t i : d  f r o m  t h e  d r y
d e n s i t y / r n o i s t u r e  c o n t e n t  r e l a t i o n s h i p )  .

Any  sec t ion  o f  bund fa i l ine  to  meet  the  max imum
p e i ' m e a b i l i t v  o f  L  x  L 0 - 7  c 6 ' l s e c  s h a l l  b e  r e p l a c e d  o r
b t h e r w i s e  r - e m e d i e d  t o  t h e  s a t i s f a c L i o n  o f  t h e  l r ' a s t e
D i s o o s a l  A u t h o r i L y .
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( v i i )  ' su iuab le  n raLe r ia l  Type  E '  -  s rave l  t o  f l ood  o la in  -  i s
to  be 20-25_nn-  d iametb i  washed"r lver  gravel  . to ' the
approval  o f  the Engineer .  e-  j

( v i i i ) ' su i t ab le  ma te r ia l  Type  F l  and  F2  sha r r  cons i sE  o f
cohesive mater ia l  o f -  the i , -oo lwich and neaCine-Bedi
excavated f rom wi th in  the desisnated borrow i ic  a t  smal l
l tead Farm. Approval .  o f  the maEer ia l  f rom thE boi iow.  p ic
v i l 1  be  as  pe l - su i tab le  mare r ia l  Type  B .
Type FJ .  sha l l  have a  na tura l  mo is tu re  conten t
l e s s  t h a n  t h e  n l a s t i c _ l i r n i t ,  b u t  n o L  l e s s  t h a n
p l a s E i c  l i m i t  m i n u s  4 2 .

T y p e  F 2  s h a l l  h a v e  a  n a t u r a l  m o i s t u r e  c o n t e n t
l e s s  t h a n  t h e  p l a s L i c  m i n u s  4 f .

s h o u l d  b e  r e m o u l d e d  a n d  t e s t , e d  a s - g i v e n ' i n  S

T h e  s u i t a b l e  f i l l  m a t , e r i a l ,  T y p e  F j .  a n d  F 2 .  s h a l l  h a v e  a n
u n d r a i n e d  s h e a r  s t r e n g t h  o f  n ' c r t  l e s s  t h a n  5 o  t t t / # -u n d r a i n e d  s h e a r  s t r e n g t h  ou n d r a i n e d  s h e a r  s t r e n g t h  o f  n o L  l e s s  t h a n  5 0  k N /
i m m e d i a t e l y  a f t e r  c o m p a c t i o n  a n d  i n  t h e  l o n e  t e r
s p e c i f i c a t i o n  w i l l  b e -  d e e n e d  t o  h a v e  b e e n  a E h i e v

the  lons  te rm.  The
been aEh ieved i f

e q u a l  t o  o r
ftre

e g u a l  o r

pec imens
l a u s e
b e

t o

s p e c i f i c a t i o n  w i l 1 . b e - d e e n e d  t o  h a v e  b e e n  a E h i e v e d  i f  8
o u t  o f  1 0  c o n s e c u t i v e  t e s t s  u n d e r L a k e n  a r e  n o t  l e s s  t h a n

be low-  40  kN/
t h e  s p e c i f i e d -  r e q u i r e m e n L ,  p r o v i d e d  t h a t  n o  v a l u e  f a l l s
b e l o w  4 0  k N / m ' .  t h e  u n d r a i r i e d  s h e a r  s L r e n s t h  s h a l l  b eh e  u n d r a i n e d  s h e a r  s L r e n q L h  s h a l l  b e

r o d  4 . 4  P a r b  9  o f  B S  n 7 f  a n d  i nd e t e r m i n e d  b y  l l e t h o d  4 . 4  P a r b  9  o f  B S  t 3 ? t "  a n d  i n
a c c o r d a n c e  w i t h  l l e t h o d  8 : P a r t  T r B S  1 3 7 7 ( L 9 9 o t  -  st h o d  8 : P a r l  7 : B S  L 3 7 7 ( 1 9 9 0 ) .  S

d  a n d  t e s t e d  a s  g i v e n  i n  S H W  ( C
6 3 3 ) .  T h e  l a b o r a L o r y  t e s t e d  s p e c i t e n s  s h a l l  a l i o
t e s t e d  b y  a  h a n d  s h e - a r  v a n e  t o ' a l l o w  c a l i b r a t i o n
i n s i t u  t b s c s  u s i n g  t h e  s a m e  a p p a r a t u s .

W h e r e  h a n d  s h e a r  v a n e  t e s l s  a r e  u n s u i t a b l e  t h e  f i l l
m a t e r i a l -  s h a l l  h a v e  a n  i n - s i t u  C B R  v a l u e  o f  n o t  l e s s  t h a n
3 2  i m m e d i a t e l y  a f t e r  c o m p a c t i o n  a n d  i n  t h e  l o n e  t e r m .  T h e
s p e c i f i c a E i o n  w i l l  b e  d e b m e d  t o  h a v e  b e e n  a c h i E v e d  i f  8
o u t  o f  1 0  c o n s e c u t i v e  t e s t s  u n d e r t a k e n  a r e  n o t  l e s s  t h a n
t h e  s p e c i f i e d  r e q u i r e m e n t  p r o v i d e d  t h a t  n o  v a l u e  f a 1 l s
b e l o w  2 2 .  T h e  C B R  t e s t  s h - a l l  b e  c a r r i e d  o u t  i n
a c c o r d a n c e  w i r h  l t e t h o d  4 . 3 : p a r t  9  o f  B S t 3 7 7  ( 1 9 9 0 ) .

T h e  d e n s i t y  o f  t h e  c o m p a c t e d  f i t l  i s  t o  b e  s u c h  t h a t  t h e
r e s i d u a l  a i r  v o i d s  c o n t e n t  i s  e q u a l  t o  o r  l e s s  t h a n  5 2 ,
a s  c a l c u l a t e d  f r o m  n a t u r a l  m o i s C u r e  c o n t e n L  a n d  p a r t i c i e
d e n s i t y ,  I l e t h o d  8 . 3 : P a r t  2 : B S 1 3 7 7  ( 1 9 9 0 ) .  T h e  i i r s i t u
d e n s i t y , s h a l l  b e  d e t e r m i n e d  b y  l t e t h o d  Z . I  o r ,  i f
u l s a ! i s f a c B o ! y ,  b y  F l e c h o d  2 . 4 i  P a r t  9 :  B S  1 3 7 7  ( 1 9 9 0 ) .
T h e  d e g r e e  o f  c o m p a c L i o n  s h a l l  b e  d e e m e d  t o  h a v e  b e e n
a c h i e v e d  i f  a t  l e a s L  9  o u i  o f  1 0  c o n s e c u t i v e  t e s E s  a t t a i n
t h e  s p e c i f i e d  a i r  v o i d s  l i m i t .

T h e  c o m p a c t e d  f i l l  s h a l l  h a v e  a  s t i f f n e s s  ( E , )
i r r r , e C i a t e l y  a f c e r  c : o m p a c l i o n  a n d  i n  t ; r e  l o n g  l e r m  o f  n o L
l e s s  t h a n  T o o o  k l l / m r .  

-  
T h e  s p e c i f i c a t . i o n  w i l - l  b e  d e e m e d  t o

h a v e  b e e n  a c h i e v e d  i f  9  o u t ' o f  1 0  c o n s e c u t , i v e  t e s t s
u n d e r t a k e n  i n d i c a t e  t h e  c o m p a c t e d  f i l l  t o  h a v e  a
s  t i f  f n e s s  ( E ' )  o f  n o L  l e s s  ^ t h a n  L O O O O  k N / m ?  a n d  t h a t  n o
v a l u e  f a l l i  b i l o w  7 0 0 0  k N / m ?

T h e  s t i f f n e s s  o f  t h e  c o m p a c t e d  f i l l  s h a l l  b e  d e t e r m i n e d
b y  } l g t h o d  3 ,  P a r t -  5  o f  B S  1 3 7 7  f . o r  a  p r e s s u r e  r a n g e  o f  5 0
k l l /m(  to  L50 k t t / rn ' .  I f  sampl ins  o f  th 'e  comoaCred f i l l  i s
u n s a t i s f a c t o r y  t h e n  t h e  s E i f f n e - s s  s h a l l  b e ' d e t e r m i n e d  b y
l l e t h o d  4 . 1 ,  P i r t  S  o f  B S  ] 3 i i :

l ] t l ?  o  r ,  <
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SPECIFICATIOII

T h e  i n s l t u  C B R  t e s L s  w i l l ' b e  c a r r i e d  o u L  1  p e r  1 0 0 0 m 2  o f
e a c h  l a y e r  o f  m a L e r i a l  p l a c e d .  T h e  u n d r a i n b d  S h e a r
s L r e n g t h  o f  t h e  c o m p a c t b d  c l a y s  w i l l  b e  d e c e r m i n e d  b y
s e t s  g f  5  h a n d  s h e a i  v a n e  t e s t s .  q e n e r a l l y  a t  1  s e t  p e r
1 0 0 0 m (  o f  e a c h  l a y e r  p l a c e d .  T h e  a a r t i c l d  d e n s i t y  o f  t h e
c l a y s  r " ' i l l  b e  d e i e r m f n e d  a s  1  p e r ' 5 0 0 0 m 2  o f  e a c h  l a y e r
p l a l e d .  T h e  s E , i f f n e s s  o f  t h e  L o m o a c t , e d  f i l l  w i l l  b e
i l e t e r m i n e d  a s  l  p e r  2 5 O 0 m z  o f  e a c l i  l a y e r  p l a c e d  f o r  f i r s t
5 Z  o f  m a t e r i a l ,  i  p e r  5 0 0 0 m 2  q f  e a c h  i a v e i  f o r  5 Z  t o  1 5 2
o f  m a t e r i a l  a n d  1  i l e r  1 0 . 0 0 0 m 2  o f  e a c h  l a y e r  f o r  r e m a i n i n g
851 o f  maLer ia l .  these f requenc i .es  rnay  be  reduced by  the-
E n g i n e e r  i f  c o n s i s t e n E  r e s u l t s  a r e . o b t i i n e d .

R e p o r L i n g  a n d  p r e s e n t a t i o n  o f  t h e  r e s u l t s  s h a l l  b e  a s  p e r
Ty fe  B  mi t ,e r ia l .

( i x )  I n e r t  m a t e r i a l  -  f o r  t h e  p u r p o s e s
i n e r t  m a t e r i a l  s h a l l  b e  ' S u i t a b l e

( x )  ' U n s u i t a b l e  m a t e r i a l '  s h a l l  m e a n-  
m a t e r i a l  a n d  s h a l l  c o m o r i s e :

o f  t h i s  c o n t r a c t
m a t e r i a l  T y p e  A ' .

o t h e r  L h a n  s u i t a b l e

( a )  l l a t , e r i a l  f  r o m  s v r a m p s ,  m a r s h e s  a n d  b o g s ;

( b )  P e a t ,  l o g s ,  s t u m p s  a n d  p e r i s h a b l e  m a t e r i a l s ;

( c )  l l a t e r i a l  s u s c e p t i b l e  t o  s p o n t a n e o u s  c o m b u s t i o n ;

( d )  l l a E e r i a l  i n  a  f  r o z e n  c o n d i t , i o n ;

( e )  C I a y  o f  L i q u i d  l i m i t  e x c e e d i n g  9 0 2  a n d / o r
p l a s t i c i t y  i n d e x  e x c e e d i n g  6 5 ;

( f )  l f a b e r i a l s  h a v i n g  a  m o i s t u r e  c o n t e n L  o u t s i d e  t h o s e
p e r m i t E e d  f o r  s u c h  m a t e r i a l s  i n  t h e  C o n L r a c t ,
u n l e s s  o t h e r w i s e  p e r m i t t e d  b y  t h e  E n g i n e e r ;

( g )  . c h a l k ;

l l a E e r i a l s  o f  c l a s s  ( d )  i f  o E h e r w i s e  s u i t a b l e  s h a l l  b e
c l a s s i f i e d  a s  s u i L a b l e  w h e n  u n f r o z e n .

( x i )  ' R o c k '  s h a 1 l  m e a n  t h o s e  g e o l o g i c a l  s t r a L a  o r  d e p o s i t s  g s
d e s c r i b e d  i n  t h e  C o n t r a c t  a n d  a n y  h a r d  n a E u r a l  o r
f f iETETt l  mater ia l  requ i r ine  th i :  use  o f  b las l ing  or
a p p r o v e d  p n e u m a t i c  t o o i s  f o r - i t s  r - e m o v a l  b u t  e x c l u d i n g
i i r i t i v i d u a L  m a s s e s  l e s s  t h a n  0 , 2 0  m r .

( x i i )  ' R o c k  f i I l '  s h a l l  c o n s i s t  o f  h a r d  d u r a b l e  i n e r E  m a t e r i a l
o f  s u i t a b l e  s i z e  f o r  d e o o s i t i o n  a s  i n  C l a u s e  6 0 7  a n d
c o m p a c t i o n  a s  i n  C l a u s e ' 6 0 8 .

( : < i i i ) ' S o f t  m a L e r i a l '  s h a l l  m e a n  a l l  s u i t a b l e  m a t e r i a l  w i t h i n
t h e  g r o u p  i n  6 0 L S .

2 ,  F o r  t h e  p u r p o s e  o f  C l a u s e  6 0 8  m a b e r i a l s  a r e  g r o u p e d  a s
f  o l l o v r s  : '

( i )  ' C o h e s i v e  s o i f  i n c l u d e s  c l a y s  a n d  m a r l s  w i t h  u p  t o  2 0
D e r c e n t  o f  s r a v e l  o r  r o c k  a n d  h a v i n q  a  m o i s t u r e  c o n t e n t
i r o t  l e s s  t h t n  t h e  v a l u e  o f  t h e  p l a s E i c  l i m i t  ( d e t e r m i n e d
i n  a c c o r d a n c e  w i L h  l l e t h o d  5 . 3 ,  P a r t  2  o f  B S  1 3 7 7 )  m i n u s
4 .

( i i )  ' W e I l  s , r a d e d  q r a n u l a r  a n d  d r y  c o h e s i v e  s o i l s '  i n c l u d e
c lavs  5nd mar ls  conEa in ing  m-ore  t 'han  20  per  cent  o f
g r a v e l  o r  r o c k  a n d / o r  h a v i n g  a  m o i s t u r e  L o n t e n t  l e s s  t h a n
E h e  v a l u e  o f  t h e  p i a s t i c  L i t i t  ( d e t e r m i n e d  i n  a c c o r d a n c e
w i c h  I ' l e t h o d  5 . 3 ,  P a r c  2  o f  B S  L 3 7 7 )  m i n u s  4 ,  w e l l - g r a d e d
s a n d s  a n d  g r a v e l s  w i t h  a  u n i f o r m i t y  c o e f f i c i e n E  e x c e e d i n g
l _ 0 .

( i i i )  ' U n i f o r m l y - s r a d e d  m a t e r i a l '  i n c L u d e s  s a n d s  a n d  g r a v e l s
w i t h  a  u n i f d r m i t y  c o e f f i c i e n e  t o  1 0  o r  l e s s ,  a n d  a l l
s i l t s  a n d  p u l v e r i s e d  f u e l  a s h e _ s . .  A n y  s o i l _ i o n t a i n i n g  9 0
D e r c e n t  o r  m o r e  o f  m a t e r i a l  o f  t h e  p - a r t i c u l a r  s i z e  c i n  b e
b . o o - o . 0 0 2 u r n  w i l l  b e  r e e a r d e d  a s  n i l ,  f o r  t h i s  p u r D o s e .

I
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6 0 3 .  S

3 . The Gont rac- to r  sha l l  employ  on ly  tha t  o lan t  wh ich  is
s u i t e d  t o  t h e  s o i l s  t o  b e ' h a n d l ' e d .  H e ' s h a l l  b e
respons ib le  fo r  ma in ta in inp  the  na ture  o f  . . the  su i tab le
mater ia l  so  tha t  when i t  ia  p laced and comoacced i t
remains  su i tab le  in  accordante  w i the  the  Cbnt rac t .

Any  f i l l  mater ia l  used w ibh in  50Omm of  concre te
s t ruc tures  or  cement  bound mater iaLs  sha l l  have a  so lub le
s u l p h a t e  c o n t e n t  n o t  e x c e e d i n e  2 . 5  q  p e r  l i t r e  w h e n
t e s t e d  i n  a c c o r d a n c e  w i t h  M e t f i o d  5 . 5  b r  5 . 6 ,  p a r t  3  o f  B S
1 3 7 7 ,  u n l e s s  s p e c i a l  p r e c a u t i o n s  t o  t h e  a p p r o v a l  o f  t h e
E n g i n e e r  a r e  t a k e n  t o  p r o t e c L  t h e  c o n c r e t i ' o r  c e m e n t
b o u n d .  m a t e r i a l s . .

No excavated  mater ia l  oLher  than surp lus  to  regu i remenL
of  the  Contac t  sha l l  be  removed f rom' the  S i te  dxcept  on
the  d i rec t ion ,  o r_wi th  the  permiss ion  o f  the  Eng in ie r  who
may requ i re  mater ia l  wh ich  Ls  unsu i tab le  on ly  d Ie  to  the
reason o f  be ing  f rozen to  be  re ta ined on  s i t l  when in
tha t  cond i t ion .  Shou ld  the  Cont rac tor  be  permi t ted  to
r e m o v e  s u i t a b l e  m a t e r i a L s  f r o m  t h e  S i t e  t o ' s u i t  h i s
opera t iona l  -p rocedure ,  then he  sha l l  make good any
c o n s e q u e n t  d e f i c i t  o f  f i l l i n g  a r i s i n g  t h e r E f r o m .

I f  any  su i tab le  mater ia l  excavated  f rom wi th in  the  S i te
i s ,  w i t h  t h e  p e r m i s s i o n  o f  t h e  E n g i n e e r ,  t a k e n  b y  t h e
C o n t r a c t o r  f o r  p u r p o s e s  o t h e r  t h a n  t h e  f o r m i n g  o i
e m b a n k m e n t s  a n d  o t h e r  a r e a s  o f  f i l l ,  s u f f i c i e i t  s u i t a b l e
f i l i n g  m a t e r i a l  t o  o c c u p y  a f t e r  f u I I  c o m p a c t i o n ,  a  v o l u m e
c o r r e s p o n d i n g  t o  t h a t  w h i c h  t h e  e x c a v a t e d  m a t e r i a l
o c c u p i e d  s h a 1 1 ,  u n l e s s  o L h e r w i s e  d i r e c t e d  b y  t h e
Eng ineer ,  be  prov ided by  the  ConLrac tor  f ro i r  h is  own
r e s o u r c e s .

S u i t a b l e  m a t e r i a l  a n d  t o p s o i l  s u r p l u s  t o  t h e  t o t a l
requ i rements  o f  the  works  and a l l  unsu i tab le  mater ia l
s h a l l ,  u n l e s s  t h e  E n g i n e e r  p e r m i t s  o t h e r w i s e ,  b e  r u n  i n
s p o i l  t i p s  p r o v i d e d  b y  t h e  C o n t r a c t o r .

Where  the  excavaL ion  revea ls  a  combina t ion  o f  su i tab le
a n d  u n s u i t a b l e  m a t e r i a l s ,  t h e  C o n t r a c t o r  s h a l l  u n l e s s
o t h e r w i s e  a g r e e d  b y  t h e  E n g i n e e r ,  c a r r y  o u t  t h e
e x c a v a t i o n  i n  s u c h  m a n n e r  t h a t  t h e  s u i t a b l e  m a t e r i a l s  a r e
e x c a v a L e d  s e p a r a t e l y  f o r  u s e  i n  t h e  W o r k s  w i t h o u t
c o n t a m i n a t i o n  b y  t h e  u n s u i t a b l e  m a t e r i a l s .

The Cont rac tor  sha l l  make h is  owr r  a r rangements  fo r
s t o c k p i l i l B  o f  s u i t a b l e  m a t e r i a l ,  a n d  f o r  t h e  p r o v i s i o n
o f  s i t e s  f o r  t h e  p u r p o s e s .  S u i t a b l e  m a t e r i a l s -  o t h e r  t h a n
t o p s o i l  s h a l l  b e  c o m p a c t e d  i n  a c c o r d a n c e  w i L h  C l a u s e  6 0 6
w h e n  s t o c k p i l i n g .

T h e  C o n t r a c t o r  s h a 1 1 ,  w i t h o u t  e x t r a  p a y m e n t ,  s e p a r a t e
e x c a v a t e d  t o p s o i l  a n d  s u b - s o i l  s e l e c t e t  b y  i h e  i i n g i n e e r ' s
r e p r e s e n t a t i v e s  a s  b e i n g  s u i t a b l e  m a t e r i a l  f o r
re  ins  ta tement  .

4 .

7 .

8 .

1 0 .

E x c a v a t i o n  o f  C u t t i n q s

H a u l a g e  o f  m a t e r i a l  f r o m  c u t t i n g s  o r  b o r r o w ' p i t s  t o  t h e
e m b a n k m e n t s  o f  o t h e r  a r e a s  o f  f i l l  s h a l L  p r o t e e d  o n l y
when su f f i c ien t  spread ing  and compact ion  b lan t .  a re
ope- ra t ing  a t  the  p lace  o f  depos i t ion  to  ensure  compl iance
w i t h  t h e  r e q u i r e m e n t s  o f  C l a u s e  6 0 8 .

HH3 8  4s r / l s
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SPECIFICATION

K e v i n L o f  S l o p e s  f o r  T o o s o i l

2.  The s lopes  b f  .cu t t ings-  sha l r  be  c reared o f  a l r .  rock
fragments which move when prosed with a crow-bar.  where
in  the  s lopes  o f  cu t t ings  iayers  o f  rock : , : ind  so f t
maLer ib l  a l te rnaLe and Ehe E i rg ineer  cons iders  tha t  the
s lope '  i r r rned ia te ly  a f  te r  d res i ing ,  w i r i -pe im"" -n l ry
w i ths tand the  e f f -ec t  o f  weather , - ihe  cont rac tor  s t r i l l
excavate  aJr I  insecure  mater ia l  to  an  approved depth  and
Uqi la  yp  the  resu l t ing  spaces  w i th  con i ' re te  to  C lause
1 6 0 1  c l a s s  2 2 . s 1 3 7 . 5  ; i t h  a  m a x i m u m  w a e - r / c e m e n t  r a t i o  o f
o . 5 0  o r  m a s o n r y  u s i n g  r o c k  s i m i l a r  t o  t h e ' a d j o i n i n g
n a L u r a l  r o c k  s o  a s  t o  e n s u r e  a  s o J . i d  f a c e .

3 -  c o n s t r u c t i o n a l  p l a n t  s h a r l  n o t  u s e  t h e  s u r f a c e  o f  t h e
b o t t o m  o f  a  c u t t i n g  u n l e s s  t h e  c u t t i n g  i s  i n  r o c k
conta in ing  no  so f t -mater ia l  o r  the  co i t rac to r  ma in ta ins
the  leve l  o f  the  bo t tom sur face  a t  leas t  300mm above
format ion  leve l  as  approp- r ia te .  _Any damage to  the
subgrade ar is ing  f rom-  su th  use  o f  t i re  surE.ce  sha l l  be
made good.by . the  cont rac tor  w i th  mater ia l  hav ing  the  same
c h a r a c t e r i s t i c s  a s  t h e  m a t e r i a l s  w h i c h  h a s  b e e n " d a m a g e d .
From the  t ime the  cont rac tor  beg ins  to  t r im the  remain ing
mater ia l  on  any  g iv -e1  area  to  f6 rmat ion  leve l  o r  capp ing
lever  to  comple te  th is  opera t ion  shar l  be  in  accord i i rce '
v r i th  the  requ i rements  o f -  c lause 703 and.  a r l  p lan t  sha l l
ggmply  w i th  the  requ i rements  o f  paragrapn f  b f  tha t
C I a u s e .  '

4 .  Except  where  ind ica ted  on  t l le  Drawings  or  d i rec ted  by  the
E n g i n e e r ,  o v e r  e x c a v a t i o n  o f  c u t t i n g l  a n d  o v e r - s t e e p ' e n i n g
o f  s i d e s  s l o p e s  s h a l l  n o t  b e  p e r m i t . E e d .

5 .  r m m e d i a t e l y  a f t e r  c o m p r e t i o n  o f  c u t t i n q  e x c a v a t i o n  o f
c o m p l e t i o n  o f  c u t . t i n g - e x c a v a t i o n  t o  b e i m  l e v e l ,  s l o p e s
s h a l l  b e  s o i l e d ,  a n d " r h e n  s e J a e i i  i ;  ; ; ; ; r a i " i e ' r i [ h ' - -
C l a u s e  6 1 1 - .

T h e  C o n t r a c t o r  s h a l l  e m p l o y  o n l y  t h a L  o l a n t  w h i c h  i s
s u i t e d  t o  t h e  s o i l s  w h e t h e i '  i n - ' s i t u  o r ' t o  u e  r r i n a r e a .  H e
s h a l I  b e  r e s p o n s i b l e  f o r  m a i n t a i n i n s  l n e  n a t u r e  o i
s u i t a b l e  m a t - e r i a l  s o  t h a t  w h e n  i t  i i  p r a c e d  a n d  c o m o a c t e d
i t  remains  .su i tab le  in  accordance v r i th  the  ConLrac t ' .

N o  e x c a v a t e d  s u i t a b l e  o r  l a n d s c a p i n s  m a t e r i a l  s h a l l  b e
r e m o v e d  f r o m  t h e  s i t e  e x c e p t  o n  t h e - d i r e c t i o n  o r  w i t h  t h e
p e r m i s s i o n  o f  t h e  E n g i n e e r - w h o  m a y  r e o u i r e  m a t e r i a l  w h i c h
i s  u n s u i t a b l e  o n l y  b f  r e a s o n  o f  b e i n e ' f r o z e n  t o  b e
r e t a i n e d  o n  s i t e  w h e i r  i n  t h a t  c o n d i t i o n .  S h o u l d  t h e
cont rac tor  be  p-ermi t ted  to  remove su i tab le  o r  landscap ing
m a t e r i a l  f r o m  t h e  S i t e  t o  s u i t  h i s  o p e r a t i o n a l  p r o c e d i r r e
t h e n  h e  s h a l l  b e  r e s p o n s i b l e  f o r  m a k L n s  s o o d  a n i
c o n s e q u e n t  d e f i c i t  o f  f i l l i n g  a r i s i n g  f h E r e f r o m ' .

H a r d c o  r e

H a r d c o r e  f i l l i n g  s h a l l  b e  b r o k e n  c o n c r e t e ,  h a r d - b r i c k  o r
d u r a b r e  u n s t r a t i f i e d  a n d  n o n - p o r o u s  s t o n e ,  r u b b l e  o r  g r a v e l .
A 1 1  h a r d c o r e  f i l l i n g s  s h a l l  b b  f r e e  f r o m  i u b b i i i ,  a " r E - i n a -
u n s o u n d  m a t e r i a l .  I t  s h a l l  b e  o f  u n i f o r m  s r a d i n i .
a p p r o x i m a t e r y  c u b o i d . i n  s h a p e  a n d  o f  a  s i z E  c a p a 6 i e  o f  p a s s i n e
through a  L5-0mm r ing ,  such tha t  i r  may be  adeq l i t ; l y  ao f tpa i teE.

L .  I { h e r e  d i r e c t e d  b y  t h e  E n g i n e e r ,  t h e  C o n t r a c t o r  s h a l l
roughen the  sur fLces  o f  cu t t in i  and embankment  s looes
p r i o r  t o  t h e  p l a c i n g  o f  t o p s o i l  t o  p r o v i d e  a  k e y .

z .  The roughen ing  shar l  take  the  fo rm o f  hor izonLar  fu r rows
m a d e  w i t h  t h e - t e e t h  o f  a n  e x c a v a t o r  b u c k e t  o r  b y  s u c h
other  method as  the  Eng ineer  may approve.

G e o q r i d  r e i n f o r c e m e n t  t o  s r a v e l  d r a i n a e e  l a v e r
G e o g r i d  r e i n f o r c e m e n t  t o  s r a v e l
S S 3 0  a s  m a n u f a c t u r e d  b y  H E i l o n BB24PJ  o r  s im i l a r  i " a - "po io " "a - " i i a
w i th  the  manu f  ac ru re ' r "  j  p i i " [ ea

l a y e r  T y p e  B  s h a l l  b e  T e n d e r
L t d ;  K e l l y  S t r e e r ,  B l a c k b u r n

u s e d  s t r i c t l y  i n  a c c o r d a n c e
i n s t r u c t i o n s - .

HH384s 1 /  r o
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Number SPECIFICATION

6L9

620

6 Z t

l _ 3 0 4 . s

G e o t e x t i l e  r e i n f o r i e m e n t  t o  s i l t y  s a n d  l a y e r  T y o e  B r  s h a l l
G e o l o n  2 5  a s  m a n u f a c t u f q d  b y  N i c 6 l o n  B V ,  ? O  g o k ' Z Z A ,  2 6 0 0
A l m e l o ,  H o l l a n d  o r  s i m i l a r  i n d  a p o r o v e d ' a n a  u s e d i s t i i c t l v
a c c o r d a n c e  w i t h  t h e  m a n u f a c t u r e r " i  p r i n t e d  i n s t r u c t i o n s . -

G a b i o n s  a n d  R e n o  M a t t r e s s e s

L.  Gab ion  and Reno mat t ress  un i ts  sha l l  be  assembLed in
accordance w i th  the  manufac turer ' s  ins t ruc t ions  and sha1 l
be  su f f i c i .en t ly  f i l l ed  w i rh  marer ia l  comply ing  w i th  4
be low,  w i th  an-  a l lowance fo r  conso l ida t ibn-  so-as  to
min imise  d is to r t ion  dur ing  cons t ruc t ion .

Gab ion  and Reno mat t ress  un i ts  sha. I1 .  where  appropr ia te
be main ta ined square  and w i th  ver t i c i l  s ides  i l i r r i i r s
f i l l i n g .  I n t e r n a l  t i e  w i r e s  s h a l l  b e  i n s e r t e d  a n d - u n i t s
sha l l  be  tens ioned in  accordance w i th  the  manufac turers
i n s t r u c t i o n s .

b e
AE
in

2 , Gab ion  and Reno mat t ress  mesh sha l l -  be  8  x  10cm hexasona l
manufac tured  f rom wi re  comply ing  $r i th  BS !052,  hav in f  a
min imum core  d iameter  o f  Z .O iun .

3 .  A l l  w i r e  s h a l l  b e  g a l v a n i s e d  o n  c o m p l i a n c e  w i t h  B S  4 4 3
a n d  c o a t e d  w i t h  a  f r i n i m u m  t h i c k n e s s - o f  0 . 5 5 m m  p V C . '

4 .  T h e  f i l l  m a t e r i a l  s h a l l  b e  s e l e c t e d  q r a n u l a r  m a t e r i a l
c o m p r i s i n g  n a t u r a l  g r a v e l  o r  c r u s h e d - r o c k  ( o t h e r  t h a n
a r s i l l a c e d u s  r o c k O  i i t h  a  m i n i m u m  s i z e  n o t ' I e s s  t h a n  t h e
meih  open ing  and a  max imum s ize  no t  q rea ter  than two
th i rds 'o f  t [e  min imum compar tment  d i tens ion  or  200mm
w h i c h e v e r  i s  t h e  s m a l l e r .

5 .  M e c h a n i c a l  e q u i p m e n t  m a y  b e  u s e d  t o  f i l l  m a t t r e s s  u n i t s
bu t  may on ly  

-be-  
used to -  f i t l  gab ion  un i ts  where  the

E n g i n e e r -  i s  s a t i s f i e d  t h a t  t h e  r e s u l t s  a r e  e q u i v a l e n t  t o
f i l l i n g  b y  h a n d .

R e g i s t r a t i o n  o f  W a s t e  C a r r i e r s

1 .  T h e  C o n t r a c t o r  s h a l l ,  i f  r e q u i r e d  b y  t h e  E n s i n e e r .
p r o v i d e  e v i d e n c e  t h a t  h e  ( o i  h i s  s u b - c o n t . r a d t o r  i ' f
a p p r o p r i a t e )  i s  p r o p e r l y  r e g i s t e r e d  f o r  t h e  c a r r i ? g e  o f
c o n c r o l l e q  w a s c e  a r l s 1 n g  t r o m  n l s  o p e r a t J . o n s  o n  s l t e ,  j . n
c o n f o r m i t y  w i t h  t h e  C o n E r o I  o f  P o l l i r t i o n  ( A m e n d m e n t ) ' A c t
l - 9 8 9  a n d  t h e  C o n t r o l l e d  W a s t e  R e e u l a t i o n  d i  C " r r i e r i  a n d
S e i z u r e  o f  V e h i c l e s )  R e g u l a t i o n s - l 9 9 1 .

2 .  F o r  t h e  p u r p o s e s  o f  t h i s  c l a u s e ,  C o n t r o l l e d  W a s t e  s h a l l
b e  a s s u m e d  t o  i n c l u d e  a l l  s u r p l u s  e a r L h w o r k s  m a t e r i a l s
a n d  a I l  m a t e r i a l s  w h i c h  r e q u i t e  d i s p o s a l  a w a y  f r o m  t h e
s i t e .

Waste  Management

The Cont rac tor  sha l l -  p rov ide  to  the  Eng ineer  ev idence tha t  he
( o r  h i s  s u b - c o n t r a c t o l  a s  a p p r o p r i a t e ) - i s  c o m o l y i n e  w i t h
respons ib i l i t i es  and reeu la t ion-s  o f  the  Env i rbnmenEal
Pro tec t ion  AcL (EPA)  1990 Waste  Management  -  The Duty  o f  Care  -
A  C o d e  o f  P r a c t i c e  L 9 9 1 ,  a n d  t h e  E P A  1 9 9 0  P a r t  2  " W a b t e  o n
L a n d "  W a s t e  M a n a g e m e n L  L i c e n s i n g  R e g u l a t i o n s  L 9 9 4 .

S E R I E S  1 3 O O  -  P I L T N G  F O R  S T R U C T U R E S

S t e e I  S h e e t  P i I i n g

l _ . Gene ra I

P i l i n e  s h a l l  c o n f o r m  i n  a l l  r e s p e c t s  w i t h
c o n t a i n e d  i n  t h e  B r i t i s h  S t a n d a i d  C o d e  o f
F o u n d a t i o n s ,  B S  8 0 0 4 :  L 9 8 6 .

t h e  p r i n c i p l e s
P r a c t i c e  f b r

The Cont rac tor  sha l l  repor t  immedia te l -v  to  the  Ene ineer
in  q ly .c i rcumstances  wh ich  ind ica tes  tha t  the  gro i lnd
c o n d i t i o n s  d i f f e r  f r o m  t h o s e  e x D e c t e d  b v  t h e  C 6 n L r a c t o r
f rom h is  inLerpre ta t ion  o f  the  

-so i l  
sur i rey  so  as  to

a f f e c t  m a t e r i a l l y  t h e  b e a r i n g  c a p a c i t y  o r ' p a s s i v e
r e s i s t a n c e  o f  t h e  q r o u n d .

H H 3 8 4 5  T I L T
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GREEN PARK, READING PLOT 3

End Product Compaction Tests

2790
2791
2792
2793
2794
2800
2801
2802
2803
2844
2810
2811
2812
2813
2814
2820
2821
2822
2823
2824
2830
2831
2832
2833
2834
2840
2841
2842
2843
2844
2884
2885
2886
2887
2888
2894
2895
2896
2897
2898

469931
469935
169937
469940
469945
169940
469943
469946
469948
169952
469951
469954
469957
469962
469968
469923
469924
469925
469927
469928
469906
469907
469910
469916
469930
469930
469933
469937
469940
469942
470010
470006
470002
469997
469992
469974
469969
469964
469958
469952

169754
169756
169758
169757
169759
169735
169738
169738
169739
169739
169716
169718
169719
169721
169723
169855
169849
169843
169839
169834
169831
169827
169822
169815
169805
169801
169801
169797
169792
169789
169733
169730
169725
169719
169714
169749
169756
169765
169776
169788

05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
13-Jun-97
1 3-Jun-97
13-Jun-97
13-Jun-97
1 3-Jun-97
1 3-Jun-97
1 3-Jun-97
1 3-Jun-97
13-Jun-97
13-Jun-97

38.72
38.74
38.76
38.20
38.82
38.78
38.76
38.76
38.76
38.79
38.71
38.73
38.73
38.66
38.72
38.77
38.75
38.80
38.81
38.82
38.64
38.62
38.61
38.54
38.59
38.57
38.57
38.52
38.57
38.63
38.66
38.64
38.59
38.56
38.64
38.71
38.71
38.69
38.76
38.75

14.6
1 3 . 1
1 1 . 9
7.6
1 1 . 9
13.5
1 3 . 1
12.7
14.6
12.8
12.3
14.2
13.4
12.1
1 5 . 1
11.4
12.9
12.2
14.4
14.6
13.3
13.7
13.8
12.9
1 1 . 8
1 3 . 5
14.3
12.7
1 3 . 5
12.9
14.3
1 3 . 5
13.4
14.2
12.8
13.3
12.5
13.6
14.2
14.8

1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1

1.73
1.78
1.75
1.79
1.73
1.82
'1.87

1.85
1 . 8 3
1.84
1.74
1.79
1.75
1.83
1.79
1.80
1.79
1.80
1.83
1.85
1.82
1.82
1 . 8 5
1.82
1 . 8 2
1.82
1.83
1.82
1 . 8 1
1 . 8 1
1 . 8 5
1.84
1 . 8 1
1.80
1.82
1.79
1 . 8 1
1 . 8 1
1.85
1.79

95.6
98.3
96.7
98.9
95.6
100.5
103.3
102.2
1 0 1 . 1
1 0 1 . 6
96.1
98.9
96.7
1 0 1 . 1
98.9
99.4
98.9
99.4
1 0 1 . 1
102.2
100.5
100.5
102.2
100.5
100.5
100.5
1 0 1 . 1
100.5
100.0
100.0
102.2
1 0 1 . 6
100.0
99.5
100.5
98.9
100.0
100.0
100.0
98.9

I
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GREEN PARK, READING PLOT 3

End Product Compaction Tests

2904
2905
2906
29A7
2908
2914
2915
2916
2917
2918
2924
2925
2926
2927
2928
2935
2936
2937
2938
2939
2945
2946
2947
2948
2949
2997
2998
2999
3000
3001
3007
3008
3009
3010
301 1
3017
3018
3019
3020
3021

469988
469984
469979
469975
469974
469947
469953
469952
469961
469964
469914
469921
469930
469940
469948
46991 1
469919
469930
469939
469944
469903
469914
469920
469931
469940
469998
469986
469984
469984
469993
469996
470006
470020
470030
470029
470A27
470025
470028
470036
470043

169783
169796
169808
169821
169834
169842
169848
169854
169854
169870
169884
169886
169889
169890
169894
169855
169866
169881
169893
16991 1
169919
169939
169950
169965
169976
169926
169937
169948
169955
169965
169973
169978
169981
169978
169931
169771
169784
169793
169802
169809

13-Jun-97
13-Jun-97
1 3-Jun-97
13-Jun-97
1 3-Jun-97
14-Jun-97
14-Jun-97
14-Jun-97
1 4-Jun-97
14-Jun-97
14-Jun-97
14-Jun-97
14-Jun-97
14-Jun-97
14-Jun-97
15-Jun-97
15-Jun-97
15-Jun-97
15-Jun-97
15-Jun-97
1 5-Jun-97
15-Jun-97
1 5-Jun-97
1 5-Jun-97
15-Jun-97
07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97

38.55
38.51
38.56
38.70
38.71
38.55
38.55
38.60
38.60
38.62
38.65
38.60
38.63
38.70
38.64
38.71
38.72
38.77
38.70
38.73
38.78
38.71
38.71
38.66
38.70
38.76
38.66
38.68
38.69
38.79
38.79
38.68
38.64
38.71
38.74
38.68
38.68
38.71
38.71
38.75

13.8
14.3
15.5
12.1
1 3 . 3
14.7
13.4
14.3
14.2
14.O
12.8
13.5
13.7
1 3 . 0
14.2
13.7
12.6
15.4
14.5
13.7
12.6
13.4
12.3
14.2
15.3
14.2
14.2
16.2
1 5 . 3
15.2
13.7
14.2
13.4
1 3 . 3
13.9
12.7
15.0
14.7
14.8
16.0

1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1 . 8 1
1.69
1.69
1.69
1.69
1.69
1.69
1.69
1.69
1.69
1.69
1.69
1.69
1.69
1.69
1.69
1.69
1.69
1.69
1.69
1.69
1.69
1.69
1.69
1.69
1.69

1.79
1 . 8 1
1.78
1.78
1 . 8 1
1.80
1 . 8 3
1.87
1.86
1 . 8 5
1 . 8 3
1 . 8 1
1.82
1 . 8 1
1.82
1.72
1.75
1.75
1 . 7 2
1.72
1.73
1.75
1.74
1.74
1.72
1.77
1.78
1 . 7 1
1.76
1 . 8 1
1.78
1.78
1.78
1.76
1.76
1.70
1.74
1.70
1.74
1.76

98.9
100.0
98.3
98.3
100.0
99.5
1 0 1 . 0
103.3
102.7
102.0
1 0 1 . 0
100.0
100.5
100.0
100.5
102.0
103.0
103.0
102.O
102.0
102.0
103.0
103.0
100.0
1 0 1 . 0
105.0
105.0
1 0 1 . 0
104.0
107.0
105.0
105.0
105.0
104.0
104.0
100.0
103.0
100.0
103.0
104.0
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GREEN PARK, READING PLOT 3

End Product Compaction Tests

3027
3028
3029
3030
3031
3043
3044
3045
3046
3047
3053
3054
3055
3056
3057
3063
3064
3065
3066
3067
3077
3078
3079
3080
3081
3087
3088
3089
3090
3091
3107
3108
3109
3 1 1 0
3 1 1 1
3117
3 1  1 8
3 1  1 9
3120
3121

07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
10-Jul-97
10-Jul-97
10-Jul-97
10-Jul-97
10-Jul-97
1A-Jul-97
11-Jul-97
11-Jul-97
11-Jul-97
11-Jul-97
1 1-Jul-97
14-Jul-97
14-Jul-97
14-Jul-97
14-Jul-97
14-Jul-97
14-Jul-97
14-Jul-97
14-Jul-97
14-Jul-97

470045
470031
470020
470009
470000
470032
470043
470054
470062
470068
470069
470063
470055
470042
470032
470038
470047
470457
470065
470068
470010
470006
470018
470028
470034
470015
470015
470017
470018
470021
474021
470011
470001
469992
469984
469977
469969
469961
469959
469952

169818
169828
169836
169846
169862
169871
169867
169865
169861
169857
169842
169844
169847
169851
169854
169824
169823
169823
169822
169831
169900
169891
169892
169890
169883
169948
169932
169915
169897
169876
169751
169786
169814
169839
169863
169889
169916
169939
169972
169980

38.81
38.72
38.68
38.71
38.79
38.54
38.72
38.59
38.58
38.61
38.50
38.56
38.50
38.54
38.55
38.70
38.58
38.53
38.50
38.43
38.41
38.48
38.50
38.48
38.49
38.74
38.77
38.68
38.57
38.56
38.36
38.47
38.51
38.42
38.40
38.60
38.47
38.51
38.49
38.53

14.3
15.0
14.3
13.7
13.8
14.8
14.9
12.8
13.2
9.9
8.3
14.3
11.2
17.2
1 1 . 3
14.O
14.5
12.2
13.3
14.2
12.0
13.9
11.4
12.4
14.1
1 2 . O
13.2
12.8
13.4
1 1 . 9
15.2
1 3 . 0
13.3
13.9
13.8
13.0
14.0
12.6
12.1
14.6

1 .69
1.69
1.69
1.69
1.69
1.80
1.80
1 . 8 0
1 . 8 0
1.80
1 . 8 0
1.80
1 . 8 0
1 . 8 0
1 . 8 0
1.80
1.80
1 . 8 0
1 . 8 0
1.80
1.80
1.80
1.80
1.80
1.80
1 . 8 0
1 . 8 0
1.80
1 . 8 0
1 . 8 0
1 . 8 0
1.80
1 . 8 0
1 . 8 0
1 . 8 0
1.80
1.80
1.80
1.80
1.80

1 . 7 1
1.74
1 . 7 1
1 . 7 1
1 . 7 1
1.72
1 . 7 1
1 . 7 1
1 . 7 1
1,76
1.77
1.77
1 . 8 3
1.74
1.76
1.75
1.79
1.76
1 . 7 5
1.74
1.84
1 . 8 3
1.80
1.86
1 . 8 1
1.76
1.84
1 . 7 1
1.83
1.75
1 . 8 1
1.74
1.77
1.79
1.78
1 . 8 1
1.82
1.78
1.79
1.78

1 0 1 . 0
103.0
1 0 1 . 0
1 0 1 . 0
1 0 1 . 0
95.5
95.0
95.0
95.0
97.8
98.3
98.3
102.0
96.7
97.8
97.2
99.4
97.8
97.2
96.7
102.O
102.O
100.0
103.0
100.5
97.8
102.O
95.0
102.O
97.2
100.5
96.7
98.3
99.4
98.9
100.5
1 0 1 . 0
98.9
99.4
98.9

t
I
I
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GREEN PARK, READING PLOT 3

End Product Compaction Tests

I
I
I
I
I
I
I
rl
rl

I
I

3128
3129
3130
3 1 3 1
3132
3138
3139
3140
3141
3142
3148
3149
3150
3 1 5 1
3152
3158
3159
3160
3 1 6 1
3162
3168
3169
317A
3171
3172
3178
3179
3180
3 1 8 1
3182
3188
3189
3190
3 1 9 1
3192
3198
3199
3200
3201
3202

I

14-Jul97
21-Jul-97
21-Jul97
21-Jul-97
21-Jul97
21-Jul-97
21-Jul97
21-Jul97
21-Jul-97
21-Jul97
21-Jul-97
21-Jul-97
21-Jul97
21-Jul-97
21-Jul97
21-Jul97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul97
23-Jul-97
23-Jul97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul97
23-Jul97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul97

470069
470062
470046
470039
470035
470079
470072
470063
470A5A
470A4A
470096
470084
470081
470072
470060
470002
469993
469981
469967
469934
469992
469976
469958
469937
469913
469971
469959
469944
469929
469906
469967
469954
469935
469919
469896
469962
469951
469936
469923
46991 1

169881
169893
169910
169917
169931
169907
169915
169929
169942
169958
169923
169933
169942
169952
169962
169726
169729
169729
169737
169751
169780
169786
169789
169796
169804
169825
169828
169832
169837
169844
169853
169860
169870
169877
169886
169893
169895
169900
169806
169915

38.45
38.51
38.54
38.50
38.47
38.47
38.52
38.50
38.70
38.52
38.57
38.54
38.74
38.71
38.63
39.00
38.98
38.98
39.03
3 9 . 1 1
39.03
39.03
39.04
38.87
38.97
39.03
39.03
39.05
39.13
39.04
38.99
38.96
39.00
39.06
39.06
38.94
38.92
39.01
39.08
38.97

14.2
13.4
13.9
14.4
15.0
1 3 . 1
13.7
13.4
12.8
13.5
14.1
11.4
12.9
13.7
13.2
12.8
13.7
12.8
14.O
15.0
1 3 . 1
12.1
12.4
13.4
1 3 . 5
14.5
13.7
12.6
13.8
12.6
13.2
14.O
12.5
13.3
14.3
15.0
1 3 . 5
14.1
12.9
13.5

1 .80
1.80
1.80
1.80
1.80
1.80
1.80
1.80
1.80
1.80
1.80
1.80
1 . 8 0
1 . 8 0
1.80
1.80
1 . 8 0
1.80
1.80
1.80
1.80
1.80
1.80
1 . 8 0
1 . 8 0
1 . 8 0
1 . 8 0
1 . 8 0
1.80
1 . 8 0
1 . 8 0
1.80
1 . 8 0
1.80
1 . 8 0
1 . 8 0
1.80
1.80
1.80
1 . 8 0

1 . 8 1
1.73
1.72
1.73
1.82
1.78
1.75
1.75
1.75
1.75
1.72
1 . 8 1
1.82
1.77
1.76
1.77
1 . 7 5
1.76
1.75
1.72
1.79
1.78
1.74
1.74
1.76
1.76
1.77
1.79
1.78
1.77
1.77
1.75
1.77
1.74
1.73
1.76
1.75
1.73
1 . 7 5
1.74

100.5
96.1
95.6
96.1
1 0 1 . 0
98.9
97.2
97.2
97.2
97.2
95.6
100.5
1 0 1 . 0
98.3
97.8
98.3
97.2
97.8
97.2
95.6
99.4
98.9
96.7
96.7
97.8
97.8
98.3
99.4
98.9
98.3
98.3
97.2
98.3
96.7
96.1
97.8
97.2
96.1
97.2
96.7
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GREEN PARK READING PLOT 3

Mexe Probes

Sample Date Northing Easting Level
(mOD)

Mexe
Probe

CaIc CBR
o/o

2909
2910
2911
2912
2913
2919
2920
2921
2922
2923
2929
2930
2931
2932
2933
2940
2941
2942
2943
2944
2950
2951
2952
2953
2954
3002
3003
3004
3005
3006
3012
3013
3014
3015
3016
3022
3023
3024
3025
3026

1 3-Jun-97
13-Jun-97
13-Jun-97
13-Jun-97
13-Jun-97
14-Jun-97
14-Jun-97
14-Jun-97
14-Jun-97
14-Jun-97
14-Jun-97
14-Jun-97
14-Jun-97
14-Jun-97
14-Jun-97
15-Jun-97
15-Jun-97
15-Jun-97
15-Jun-97
15-Jun-97
15-Jun-97
15-Jun-97
15-Jun-97
15-Jun-97
15-Jun-97
07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97
07-Ju1-97
07-Jul-97
07-Jul-97
07-JuL97
07-JuL97
07-Jul-97
07-Jul-97
07-Jul-97

469988.2
469983.5
469979.2
469975.1
469973.7
469946.8
469952.7
469957.6
469961

469963.9
469913.8
469924.s
469929.9
469939.5
469948.2
469910.6
469919.4
469930.5
469939.4
469944.3
469903.1
469914

469920.1
469930.8
469939.7
469997.6
469986.4
469983.6
469984.3
469992.8
469995.6
470006.3
470019.8
470030.1
470028.5
474026.5
470024.5
470427.8
470035.6
470442.5

169783
169796
169808
169821
169834
1698/,2
169848
169854
169854
169870
169884
169886
169889
169890
169894
169855
169866
169880
169893
16991 1
169919
169939
169950
169965
169976
169926
169937
169948
169955
169965
169973
169978
169981
169978
169931
169771
169784
169783
169802
169809

38.55
38.51
38.56
31.70
38.71
38.55
38.55
38.60
38.60
38.62
38.65
38.60
38.63
38.70
38.64
38.71
38.72
38.77
38.70
38.73
38.78
38.71
38.71
38.66
38.70
38.76
38.66
38.68
38.69
38.79
38.79
38.68
38.64
38.71
38.74
38.68
38.68
38.71
38.71
38.75

5.9
5.4
5.9
4.4
4.6
4.4
4.4
4.3
4.6
5 .7
4.8
5.3
4.6
4.6
4.6
4.6
4

5.5
4.5
8

5.6
6
4

5.2
5

5.3
5.4
5.3
6

5.6
5.7
6.4
4.8
5.7
6

4.5
3.7
4 .1
3.9
3.7

9.5
I

9.5
6.5
7

6.5
6.5
6.5
7

9.5
7.5
8 .5
7
7
7
7

5.5
9
7

1 3 . 5
I

9.5
5 .5
I
I

8.5
9

8.5
9.5
I

9.5
1 0 . 5
7.5
9.5
9.5
7
5

5.5
5.5
5



GREEN PARK READING PLOT 3

Mexe Probes
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Sample Date Northing Easting Level
(mOD)

Mexe
Probe

Calc CBR
o/o

3032
3033
3034
3035
3036
3048
3049
3050
3051
3052
3058
3059
3060
3061
3062
3068
3069
3070
3071
3072
3082
3083
3084
3085
3086
3092
3093
9094
3095
3096
3112
3 1  1 3
3114
3 1  1 5
3 1 1 6
3122
3123
3124
3125
3126

07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97
07-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Ju1-97
09-Jul-97
09-Jul-97
09-Jul-97
10-Jul-97
10-Jul-97
10-Jul-97
10-Jul-97
10-Jul-97
11-Jul-97
11-Jul-97
11-Jul-97
11-Jul-97
11-Jul-97
14-Jul-97
14-Jul-97
14-Jul-97
14-Jul-97
14-Jut-97
14-Jul-97
14-Jul-97
14-Jul-97
14-Jul-97
14-Jul-97

470444.8
470030.6
470019.9
474009.1
469999.7
470032.1
470043.1
470053.9
470061.5
470067.8
470068.6
470062.7
470054.7
474042.4
470031.7
470038

470046.7
470057.1
470064.6
474068.2
470010.5
470005.6
470017.6
470027.6
470033.6
470014.5
470014.9
470016.6
470018.4
470020.5
470021.4
47001 1.5
470000.8
469992.4
469984.1
469976.9
469968.7
469960.8
469958.7
469952

169818
169838
169836
169846
169862
169871
169867
16986s
169861
169857
169842
169844
169847
169851
169854
169824
169823
169823
169822
169831
169900
169891
169892
169890
169883
169948
169932
169915
169897
169876
169751
169786
169814
169839
169863
169889
169916
169939
169972
169980

38.81
38.72
38.68
38.7',4
38.79
38.57
38.72
38.59
38.58
38.61
38.50
38.56
38.50
38.54
38.55
38.70
38.58
38.53
38.50
38.43
38.41
38.48
38.50
38.48
38.49
38.74
38.77
38.68
38.57
38.56
38.36
38.47
38.51
38.42
38.40
38.60
38.47
38.51
38.49
38.53

4
3.8
3.9
4.4
4

4.9
6.5
6 .1
6 .1
6.6
4.2
4.5
4.7
4.6
4.4
4 .1
4.4
4.8
4.4
5.2
4.4
5.6
4.7
5.3
5.5
4.5
3.9
4.2
4.4
4.6
4 .1
4 . 1
3.9
3.8
4.3
4.4
4.2
3.8
3.8
4.5

5.5
5

5.5
6

5.5
8

10.5
1 0
1 0
1 1
6
7
7
7
6

5.5
6

7.5
6
8
6
I
7

8.5
I

6.5
5.5
5.5
6
7

5.5
5.5
5.5
5
6
6

5.5
5
5

6.5



il
il
I
I
I

GREEN PARK READING PLOT 3

Mexe Probes
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Sample Date Northing Easting Level
(mOD)

Mexe
Probe

Calc CBR
o/o

3133
3134
3135
3136
3137
3143
3144
3145
3146
3147
3153
3154
3155
3156
3157
3163
3164
3165
3166
3167
3173
3174
3175
3176
3177
3183
3184
3185
3186
3187
3193
3194
3195
3196
3197
3203
3204
3205
3206
3207

21-Jul97
21-Jul-97
21-Jul-97
21-Jul-97
21-Jul97
21-Jul97
21-Jul-97
21-Jul-97
21-Jul97
21-Jul-97
21-Jul97
21-Jul97
21-Jul-97
21-Jul-97
21-Jul-97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul-97
23-JuL97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul-97
23-JuL97
23-Jul-97
23-Jul-97
23-JuF97
23-Jul-97
23-Jul97
23-Jul-97

470069.4
470061.7
470046.4
470039.1
470034.7
470079

470071.9
470062.8
470050.2
470039.8
470095.7
470084.5
470080.5
470072.5
470060.4
470002.1
469992.5
469981.2
469966.6
469934

469992.1
469975.9
469958.4
469937

469913.4
469970.7
469958.7
469944.4
469929.1
469906.5
469967.4
469954.5
469934.8
469918.9
469896.4
469961.7
469951.4
146993s.7
1469923.5
46991 1.3

169881
169893
169910
169917
169931
169907
169915
169929
169942
169958
169923
169933
169942
169952
169962
169726
169729
169729
169737
169751
169780
169786
169789
169796
169804
169825
169828
169832
169837
169844
169853
169860
169870
169877
169886
169893
169895
169900
169906
169915

38.45
38.51
38.54
38.50
38.47
38.47
38.52
38.50
38.70
38.52
38.57
38.54
38.74
38.71
38.63
39.00
38.98
38.98
39.03
39.11
39.03
39.03
39.04
38.87
38.97
39.03
39.03
39.05
39.13
39.04
38.99
38.96
39.00
39.06
39.06
38.94
38.92
39.01
39.08
38.97

4.1
3.7
4.2
6

3.7
3.8
4 .1
4.2
4.',|
3.9
4.2
3.8
4.2
3.6
4.3
7.3
8.6
7.8
9.4
6.8
7.6
5.6
7 .1
4.4
5 .1
5.2
7.5
6.6
6.4
5.9
4.7
8.4
8.6
4.2
4.6
6

6.8
4.3
4 .1
8.4

5.5
5

5.5
9.5
5
5

5.5
5.5
5.5
5.5
5.5
5

5.5
4 .5
6
1 2
1 5

1 3 . 5
16.5
1  1 . s
12.5

9
1 2
6

7.5
I
1 3
1 1

10.5
9.5
7

14.5
1 5
5.5
7

9.5
1  1 . 5

6
5.5
14.5
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GREEN PARK READING PLOT 3

Mexe Probes

Sample Date Northing Easting Level
(mOD)

Mexe
Probe

CAIC CBR
o/o

3213
3214
3215
3216
3217
3223
3224
3225
3226
3227
3233
3234
3235
3236
3237
3243
2344
3245
3246
3247
3253
3254
3255
3256
3257
3263
3264
3265
3266
3267
3273
3274
3275
3276
3277
3285
3286
3287
3288
3289

23-Jul97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul-97
24-Jul97
24-Jul97
24-Jul-97
24-Jul-97
24-Jul-97
24-Jul97
24-Jul-97
24-Jul-97
24-Jul-97
24-Jul97
24-Jul97
24-Jul-97
24-Jul97
24-Jul97
24-Jul97
24-Jul-97
24-Jul-97
24-Jul97
24-Jul97
24-Jul-97
24-Jul-97
24-Jul97
24-Jul-97
24-Jul-97
24-Jul97
24-Jul97
24-Jul97
24-Jul97
24-Jul97
24-Jul97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Auo-97

469910.6
469918.7
469929.9
469939.2
469950.7
470024.8
470036.8
470049.3
470058.1
470064.3
470035.3
470027.6
470021.2
470011.4
470002.8
470028.2
470035.6
470046.4
470056.5
470068

470008.7
469995.2
469985.9
469976.1
469967.1
470037.7
470018.3
470004.8
469992.2
469979.3
470077.7
470060

470048.9
470034.6
470024.4
469978.7
469991.7
470001.9
470012,9
470026.7

169925
169947
169961
169948
169922
169774
169787
169798
169808
169826
169817
169824
169829
169837
169843
169853
169864
169875
169884
169892
169887
169897
169907
169924
169943
169926
169939
169950
169959
169968
169933
169942
169953
169963
169973
169924
169923
169919
169914
169909

38.97
39.09
38.96
39.04
38.96
39.02
39.00
38.97
38.99
39.05
39.03
39.03
38.98
39.10
39.07
38.99
39.07
3 9 . 1 1
39.03
39.05
38.98
39.05
39.01
39.08
39.03
38.94
38.91
39.10
39.07
39.09
39.04
39.01
38.91
39.10
39.08
39.27
39.33
39.34
39.29
39.37

4.7
6.4
6.6
6.7
9.2
7.2
5.9
7.6
5.2
7.2
7.4
6 .1
5.6
7.6
4

7.4
6.4
7

8.4
7.8
5.6
5.2
7.2
4.3
7.2
6.8
4.7
4.4
9.6
4.5
4.4
5.2
6 .1
5.7
3.9
5.9
5.2
5.5
5.8
4.6

7
10.5
1 1

1 1 . 5
1 6

12.5
9.5
12.5

8
1 2
1 3
1 0
9

1 2 . 5
5.5
1 3

10.5
1 2

14.5
13.5

9
8
1 2
6
1 2

1 1 . 5
7
6
1 7
6.5
6
8
1 0
I

5.5
9.5
I
I
I
7



GREEN PARK READING PLOT 3

Mexe Probes
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Sample Date NorthingEasting Level
(mOD)

MEXE
Probe

Calc CBR
o/o

3295
3296
3297
3298
3299
3305
3306
3307
3308
3309
331 5
3316
3317
331 I
3319

01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Auq-97

470027.3
470017.9
469994.6
469997.5
470006

470004.4
470007

470005.9
469999

469992.6
469990.9
469987.6
469988.1
469985.6
469980

169896
169847
169884
169900
169900
169871
169862
169859
169855
169848
169839
169822
169905
169891
169869

39.23
39.28
39.35
39.30
39.28
39.38
39.37
39.35
39.34
39.25
39.17
39.30
39.29
39.33
39.31

5.9
4.6
4.4
5.3
4.6
5.1
4.9
5.4
4.8
7.2
6.4
5.9
6 .1
4.5
6

9.5
7
6
8
7

7.5
8
9
7
1 2

10 .5
9.5
1 0
6.5
9.5



GREEN PARK, READING PLOT 3

Residual Air Voids
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Sample Date Northing Easting Level
(moD)

Moisture
Content

(o/ol

Particle
Density

(Mo/m^3)

Dry
Density

(Mq/m^3)

Air Voids
(o/o\

2678
2679
2680
2681
2682
2694
2695
2696
2697
2698
2709
2710
2 7 1 1
2712
2713
2724
2725
2726
2727
2728
2740
2741
2742
2743
2744
2756
2757
2758
2759
2760
2772
2773
2774
2775
2776
2850
2851
2852
2853
2854

30-May-97
30-May-97
30-May-97
30-May-97
30-May-97
30-May-97
30-May-97
30-May-97
30-May-97
30-May-97
31-May-97
31-May-97
31-May-97
31-May-97
31-May-97
31-May-97
31-May-97
31-May-97
31-May-97
31-May-97
02-Jun-97
02-Jun-97
O2-Jun-97
02-Jun-97
02-Jun-97
02-Jun-97
02-Jun-97
02-Jun-97
02-Jun-97
02-Jun-97
02-Jun-97
02-Jun-97
02-Jun-97
02-Jun-97
02-Jun-97
10-Jun-97
10-Jun-97
10-Jun-97
10-Jun-97
10-Jun-97

469959
469949
469944
469952
469958
469961
469961
469968
469972
469968
469995
469995
469994
469994
469992
469975
469970
469967
469962
469957
469933
469920
469916
469921
469928
469935
469937
469941
469946
469944
469978
469978
469967
469966
469975
469889
469890
469894
469897
469901

169792
169797
169788
169782
169784
169747
169740
169735
169744
169749
169731
169735
169742
169748
169753
169703
169705
169707
16971 1
169716
169846
169835
169840
169856
169857
169900
169908
169915
169906
169897
169836
169823
169835
169843
169845
16988s
169893
169903
169913
169922

38.30
38.25
38.19
38.23
38.30
38.44
38.34
38.37
38.42
38.38
38.10
38.13
38.17
38.21
38.26
38.34
38.32
38.29
38.28
38.38
38.34
38.37
38.49
38.54
38.46
38.55
38.49
38.51
38.51
38.49
38.33
38.34
38.34
38.33
38.40
38.42
38.41
38.44
38.45
38.48

19.8
19.6
18.8
18.6
19.0
1 8 . 8
18.5
19.6
19.4
19.0
19.5
1 9 . 9
18.9
1 9 . 3
19.7
21.9
2 1 . 9
20.3
19.6
20.9
19.9
20.2
19.7
20.6
18.0
16.2
19.5
18.6
19.3
1 8 . 3
14.6
13.6
15.3
15.7
16.0
20.0
20.0
19.0
19.0
19.0

2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62

1.76
1.74
1.85
1.80
1 . 7 1
1.73
1.69
1.74
1.69
1.69
1.78
1.78
1.76
1.75
1.74
1.57
1.64
1.74
1 . 7 1
1.70
1.73
1.75
1.75
1 . 7 5
1.78
1.75
1.66
1 . 7 1
1.72
1.75
1.82
1.84
1.79
1.77
1.75
1.77
1.75
1.79
1.78
1.73

0.0
< 1

0.0
0.0
2.2
1 . 4
4.2
< 1

2.7
3.3
0.0
0.0
<1
<1
<1

5.6
< 1

0.0
1 . 2
< 1

0.0
0.0
0.0
0.0
< 1

4.8 .
4.2
2 .9
1 . 1
1 . 1
4.0
4.7
4.3
4.6
5.0
<1
<1
<1
<1

1 . 1
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GREEN PARK, READING PLOT 3

Siffness Test Results

Sample Date Northing Easting Level
(mOD)

Stiffness E'
(kN/m^2)

2655
2656
2678
2693
2739
2755
2771
2973
3073
3074
3075
3076

28-May-97
28-May-97
30-May-97
30-May-97
02-Jun-97
02-Jun-97
02-Jun-97
18-Jun-97
09-Jul-97
09-Jul-97
09-Jul-97
09-Jul-97

469962
470066
469953
469924
469968
469942
469972
470014
470076
470102
470053
470050

169853
169850
169790
169743
169849
169901
169836
169940
169886
169934
1 69939
16991 1

38.01
38.02
38.23
38.43
38.42
38.48
38.31
38.35
38.39
38.28
38.08
38.08

28258
26374
23548
22606
25808
23548
24494
19780
1 9780
13187
1 7896
1 9780
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GREEN PARK, READING PLOT 3

End Product Compaction Tests

1 .80
1 . 8 0
1.80
1 . 8 0
1.80
1.80
1.80
1.80
1 . 8 0
1 . 8 0
1.80
1 . 8 0
1.80
1.80
1 . 8 0
1.80
1.80
1 . 8 0
1 . 8 0
1 . 8 0
1 . 8 0
1.80
1 . 8 0
1.80
1.80
1 . 8 0
1 . 8 0
1 . 8 0
1 . 8 0
1 . 8 0
1 . 8 0
1.80
1 . 8 0
1.80
1.80
1.80
1.80
1 . 8 0
1.80
1.80

1.77
1.74
1.76
1.76
1.74
1.80
1.78
1 . 8 1
1 . 7 3
1.78
1.79
1.74
1.76
1.78
1.75
1.78
1.80
1.74
1.76
1 . 8 0
1.82
1.77
1.74
1.82
1.80
1.75
1.74
1.74
1.75
1.75
1.74
1.74
1.74
1.72
1.76
1.78
1.76
1.82
1.79
1.76

98.3
96.7
97.8
97.8
96.7
100.0
98.9
100.5
96.1
98.9
99.4
96.7
97.8
98.9
97.2
98.9
100.0
96.7
97.8
100.0
1 0 1 . 1
98.3
96.7
1 0 1 . 1
100.0
97.2
96.7
96.7
97.2
97.2
96.7
96.7
96.7
95.6
97.8
98.9
97.8
1 0 1 . 1
99.4
97.8

23-Jul-97
23-Jul-97
23-Jul-97
23-Jul-97
23-Jul97
23-Jul97
24-Jul97
24-Jul97
24-Jul97
24-Jul-97
24-Jul-97
24-Jul97
24-Jul-97
24-Jul-97
24-Jul97
24-Jul97
24-Jul97
24-Jul-97
24-Jul97
24-Jul97
24-Jul97
24-Jul-97
24-Jul-97
24-Jul97
24-Jul97
24-Jul97
24-Jul-97
24-Jul97
24-Jul97
24-Jul-97
24-Jul97
24-Jul97
24-Jul97
24-Jul-97
24-Jul-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aus-97

46991 1
469919
469930
469939
469951
470025
470037
470449
470058
470064
474035
470028
470021
470011
470003
474028
470036
470046
470056
470068
470009
469995
469986
469976
469967
470038
470018
470005
469992
469979
470078
470060
470049
470035
470024
469979
469992
470002
470013
470027

169925
169947
169961
169948
169922
169774
169787
169798
169808
169824
169817
169824
169829
169837
169843
169853
169864
169875
169884
169892
169887
169897
169907
169924
169943
169926
169939
169950
169959
169968
169933
169942
1699s3
169963
169973
169924
169923
169919
169914
169909

38.97
39.09
38.96
39.04
38.96
39.02
39.00
38.97
38.99
39.05
39.03
39.03
38.98
39.10
39.07
38.99
39.07
3 9 . 1 1
39.03
39.05
38.98
39.05
39.01
39.08
39.03
38.94
38.91
39.10
39.07
39.09
39.04
39.01
38.91
39.10
39.08
39.27
39.33
39.34
39.29
39.37

13.8
12.3
15.7
1 3 . 1
13.8
14.6
13.2
14.6
13.2
13.7
14.5
13.3
12.8
14.2
14.5
1 3 . 8
12.7
13.0
13.7
14.2
1 3 . 5
1 3 . 1
13.0
13.8
14.3
13.3
14.1
12.6
14.3
13.0
12.4
1 1 . 8
12.9
13.6
13.9
12.1
13.4
1 1 . 6
12.9
13.7

3208
3209
3210
3211
3212
3218
3219
3220
3221
3222
3228
3229
3230
3231
3232
3238
3239
3240
3241
3242
3248
3249
2350
3251
3252
3258
3259
3260
3261
3262
3268
3269
3270
3271
3272
3280
3281
3282
3283
3284

t
I
I
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GREEN PARK, READING PLOT 3

End Product Compaction Tests

No. Date Northing Easting Level
(moD)

Moisture
Content

(o/o\

MAX Dry
Density

(Mo/m^3)

ln sttu
Density

(Mo/m^3)

l-(el
Comp
(%)

3290
3291
3292
3293
3294
3300
3301
3302
3303
3304
3310
331 1
3312
3313
3314

01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Aug-97
01-Auq-97

470427
470018
469995
469997
470006
470004
470007
470006
469999
469993
469991
469988
469988
469986
469980

169896
169897
169884
169900
169900
169871
169862
169859
169855
169848
169839
169822
169905
169891
169869

39.23
39.28
39.35
39.30
39.28
39.38
39.37
39.85
39.34
39.25
39.17
39.30
39.29
39.33
39.31

13.0
13.4
13.4
14.2
12 .8
13.1
13 .5
12.6
1 1 . 9
12.2
1 3 . 1
13 .0
13 .6
11.7
13 .6

1 .80
1.80
1 .80
1 .80
1 .80
1 .80
1 .80
1 .80
1.80
1 .80
1 .80
1 .80
1 .80
1 .80
1.800

1.74
1.74
1 .73
1.72
1 .79
1.76
1.7s
1 .77
1.82
1 .80
1 .76
1 .80
1 .78
1.84
1 .77

96.7
96.7
96.1
95.6
99.4
97.8
97.2
98.3
1 0 1 . 1
100.0
97.8
100.0
98.9
142.2
98.3

T
I
t
T
I
I
I
I
t
I
l ,
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GREEN PARK READING PLOT 3

Mexe Probes

I
I
I
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I
I
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Sample Date Northing Easting Level
(mOD)

Mexe
Probe

CaIc CBR
o/o

2795
2796
2797
2798
2799
2805
2806
2807
2808
2809
2815
2816
2817
2818
2819
2825
2826
2827
2828
2829
2835
2836
2837
2838
2839
2845
2846
2847
2848
2849
2889
2890
2891
2892
2893
2899
2900
2901
2902
2903

05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
05-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
06-Jun-97
13-Jun-97
13-Jun-97
13-Jun-97
13-Jun-97
13-Jun-97
13-Jun-97
13-Jun-97
13-Jun-97
1 3-Jun-97
13-Jun-97

469930.7
469934.5
469937.2
469940.3
469944.5
469940.4
469943.2
469945.8
469948.1
469951.7
469950.s
469954.2
469956.9
469961.8
469967.6
469922.8
469924.2
469925.3
469927

469928.5
469905.5
469966.6
469909.6
469912.9
469916.4
469930.2
469933.3
469936.9
469939.5
469941.8
470010.4
470005.9
470001.6
469997

469991.9
469973.6
469968.8
469963.9
469957.7
469952

169754
169756
169758
169757
169759
169735
169738
169738
169739
169739
169716
169718
169719
169721
169723
169855
169849
169843
169839
169834
169831
169827
169822
169818
169815
169805
169801
169797
169792
169789
169733
169730
169725
169719
169714
169749
169756
169765
169776
169788

38.72
38.74
38.76
38.80
38.82
38.78
38.76
38.76
38.76
38.79
38.71
38.73
38.73
38.66
38.72
38.77
38.75
38.80
38.81
38.82
38.64
38.62
38.61
38.57
38.54
38.59
38.57
38.52
38.57
38.63
38.66
38.64
38.59
38.56
38.64
38.71
38.71
38.69
38.76
38.75

5
5

4.3
5.3
5 .1
5 .1
4.5
5

4.6
5.5
5 .1
5.2
5 . 1
5

5.4
4.5
4 .1
4.5
4.7
4.2
5.2
4.4
5 .1
4.2
5.2
4.5
4 .1
4 .1
4.3
4

5.5
5.3
4.8
4.2
4.3
4.8
4.6
5

4.9
4.9

8
I
7
I
8
I
7
8
7
9
8
I
I
8
9
7
6
7
7
6
I
7
I
6
I
7
6
6
7

5.5
9

8.5
7.5
6
6
7
7
I
I
I



GREEN PARK, READING PLOT 3
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Hand Vanes

Sample Date Northing Easting Level
fmOD)

Shear Strength
(kN/m^2)

2688
2689
2690
2691
2692
2704
2705
2706
2707
2708
2719
2720
2721
2722
2723
2734
2735
2736
2737
2738
2750
2751
2752
2753
2754
2766
2767
2768
2769
2770
2782
2783
2784
2785
2786
2860
2861
2862
2863
2864
2979
2980
2981
2982
2983

30t05t97
30t05t97
30/05/97
30/05/97
30/05/97
30/05/97
30/05/97
30/05/97
30t05t97
30/05/97
31t05t97
31t05t97
31t05t97
31t05t97
31t05t97
31/05/97
31t05197
31t05197
31t05197
31t05197
02t06t97
oz06l97
02t06t97
02t06t97
o2t06t97
02t06197
0a06197
o2t06t97
02t06t97
02t06t97
02t06t97
02t06t97
02t06t97
02t06t97
02t06t97
10t06197
10/06/97
10t06t97
10/06/97
10t06t97
18/06/97
18/06/97
18t06t97
18t06t97
18/06/97

469959
469949
469944
469951
469958
469961
469961
469968
469972
469968
469995
469995
469994
469994
469992
469975
469970
469967
469962
469957
469933
469921
469916
469921
469928
469935
469937
469941
469946
469944
469978
469978
469967
469966
469975
469889
469890
469894
469897
469901
469979
469998
470017
470039
470026

169792
169797
169788
169782
169786
169747
169740
169735
169744
169749
169731
169735
169742
169748
169753
169703
169969
169707
169711
169716
169846
169835
169840
169856
169857
169900
169908
169915
169906
169897
169836
169823
169835
169843
169845
169885
169893
169903
169913
169922
169923
169919
169917
169929
169962

38.30
38.25
38.19
38.23
38.30
38.44
38.34
38.37
38.42
38.38
38.10
38.13
38.17
38.21
38.26
38.34
38.32
38.29
38.28
38.38
38.34
38.37
38.49
38.54
38.45
38.54
38.49
38.51
38.51
38.49
38.33
38.34
38.34
38.33
38.40
38.42
38.41
38.44
38.45
38.48
38.34
38.41
38.40
38.43
38.49

>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100



APPENDi lX 11

I
I
I
t
t
T
t
I
I
T
I
T
t
T
I
I
I
I
t
I
l' pbo



d.5d

(-t'

T
$

x
\

*
T

i
$

4
:{

{lNHartqE
I

d
l

F

g
fi

$$$F

E
)

EEctt
C

I'
aE

,

f&
I

.eC
J

L)fJ-l

=\\t\\\\\

'fii
iiii;
l'li

lr i'

itil

l'



'0 Foqs npuaddv

lzo / u"/-r5 ilqor

I  . I  , I I - I  I - I=- I .  - I - I I I I I I

o/--

t ydWA yoy-v>D.,aQ

>t-vtxz*r/v /q

orsilt 0sz0) rqJ ''9?081 
0s?00 :auodeRl

dI' fud 3rfrFwt t'soE4tpy'lsls pder{c
PilfunOwsu!6u3 ndCCAWY

saqr4s lee,ru(P'ro€) PUs swatw

-129- E A>)Lz f+l- > e4z o >/at .:
b-i-jC'''tr,.- 5L,"' oV:, St 

-: --o,

I

0quaaq0ug FIC Cglrlg#
I

ts=(:tcV 2y,etn/ v"awc



C
'

I

TIs$4.R{\c'{d

1'tF\t-
.

J
e;

Y
I

Nfil
at.al"gsl

e
.P

l
trE

$ctF
$sgF
$E

g5

ll
P

<
lj,

retr.'I

l.t
r

3H
-

E
r

<
I 

\\\
-lll

IIItI
iliii:,i
:'; ill I

l-



APPEND[X12

I
I
I
I
l
I
T
I
I
I
I
t
t
I
t
I
t
T
I
I

pbo



I  I  I  I I  I  I I  I  I I I  I  - I  - I  -  I  T -

Our  Ref  :  96 /07170-9 !

Your Ref: 8626

Client: Peter

Date Received:

Brett Associates

L7  /04 /96

Site: SmalL Mead Farm

Date of Report: 08/05/96

Samp1e Ref: TP].
DL
0 . 5

TP].
D2
1 . 1

TP2
DL
o . 2

TP2
D2
o . 4

TPz TP3
D4 D].
0 . 7 s  0 . 2 5

TP3 TP4
D2 D].
0 . 8  0 . 4

pH Value
Electrical Conductivity *

Total Arsenic (As)
Total Cadmium (Cd)
Total Chromium (Cr)
Total Copper (Cu)
Tota l  Lead (Pb)
Total Mercury (Hg)
Total Nickel (Ni)
Tota l  Z inc (Zn)
Total Cyanide (CN)
Tota1 (mono) Phenols

Chlor ide (Cl )
Ni t ra te (NO:)
Soluble Boron (B)
Soluble Sulphate *  (SOa)

units
Ps,/cm

n.g/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ng /kg
mg/kg
nl.g/kg
ng /kg

ng /kg
n.g/kg
nglkg

s/L

8 . 2
6 6 0

i s
< 0 . 5

I
L 5
40

< 0 .  5
L 5
40
< 5
< 5

L25
< L 0
2 . O

o. r .5

8 . 3
680

6
< 0 . 5

L0
L 5
40

< 0 . 5
20
40
< 5
< 5

L30
2A

L . 8
0 . 5 7

L 2
0 . 6

L 5
6 5

240
< 0 .  5

3 0
240

< 5
< 5

L 5 0
< 1 0
i . . 9

0 . 7 0

0 . 5 5
< 0 . 0 5

7 . 7
2200

< 5
< 0 .  5

L0
20

r.80
< 0 . 5

l_5
180

< 5
< 5

225
< L 0
6 . 0

r . .00

. 0 . : :

8 . 3
430

6
< 0 . 5

I
L0
30

< 0 .  5
L0
30
< 5
< 5

9 5
< L 0
0 . 5

0 . 0 5

'o '9:

8 . 4
2200

r.0
L . 6

L 5
240
680

< 0 .  5
20

680
< 5
< 5

255
8 5

2 . 6
L . 5 4

0 . 8 0
< 0 .  0 5

7 . 8
L480

7 . 9  9 . 3
930 L900

< 5  < 5
< 0 . 5  < 0 . 5

10 10
r.5 55
4Q r.30

< 0 . 5  L . 9
25 r.5
40 r.30
< 5  < 5
< 5  < 5

205 155
70 80

L . 7  2 . 5
o  . 2 t  L . 2 7

< 0 . 0 5  0 .  L oToluene Extractable Materi-al
PAHs (as coal  tar )

9o

z
< 0 . 0 5  < 0 . 0 5

dependent option *  L:2 Ext ract

6 o f 1 0

VOELCKERTE\'""""^i#;;w
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Our Ref :  96/O7L7O-9L

Your Ref: 8626

Client: Peter

Date Received,:

Brett Associ.ates

L7 /04 /96

Site: SmaLL Mead Farm

Date of  Repor t :  08/05/96

Samp1e Ref: TP4
D2
0 . 8

TP5
D2
o . 4

TP6
D4
L . 2 5

TP7
DL
0 . 3

TP8
D3
1 . 0

TP9
D2
0 . 9

TP7
D2
0 . 5

TP6
D2
0 . 8

pH Value
Electrical Conductivity *

Total Arsenic (As)
Tota1 Cadmium (Cd)
Total Chromium (Cr)
Total Copper (Cu)
Tota l  Lead (Pb)
Total Mercury (ttg)
Total Nicke1 (Ni)
Tota1 Zinc (Zn)
Total Cyanide (CN)
Tota1 (mono) Phenols

Chlor ide (Cl ) .  mg/kg
Nitrate (NOs) mg/kg
Soluble Boron (B) mg/kg
Soluble Sulphate * (SOa) g/I

To].uene Extractable Material-
PAHs (as coal tar)

units
pS/cm

ng/kg
mg/kg
mg/kg
ng/kg
mg/kg
mg/kg
mg/kg
mglkg
mg/kg
mg/kg

8 . L
430

< 5
< 0 . 5

l_0
L 0
40

< 0 . 5
L 5
40
< 5
< 5

30
Lo

0 . 8
o . J . 7

. 0 . : :

8 . 2
6r-0

B
r - . 0
Lo
30

200
i - . 8

L 5
200

< 5
< 5

9 5
5 5

5 . 0
0.  r .0

0 .1 :

7 . 8
s80

< 5
L . 2

20
45

230
0 . 8

20
230

< 5
< 5

9 0
L 5

5 . 0
o . 2 3

' o '9 :

7 . 8
480

L 6
< 0 .  5

Lo
L 5
5 5

< 0 .  5
25
5 5
< 5
< 5

3 5
L 5

L . 0
0 .  L 4

< 0 .  0 5

7 . 8
r_650

L2
< 0 . 5

L 5
30

170
0 . 5

3 0
L70

< 5
< 5

r.30
3 5

2 . 8
L . O 7

o . 2 3
< 0 . 0 5

7 . 5
520

< 5
< 0 .  5

L0
30

L L o
3 . 0

20
L50

< 5
< 5

70
30

1 . 3
o . 2 3

'o '3:z
z

7 . 8  7 . 4
280 500

< 5  < 5
< 0 . 5  < 0 . 5

L0 20
20 20
65 50

r . . 8  0 . 8
L 5  L 5
50 80
< 5  < 5
< 5  < 5

55 100
25 30

L .  L  0 . 7
0 . 0 5  0 .  r . 0

. 0 . : :  . 0 . : :

dependent option t( L:2 Extract
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Our Ref :  96/O7!7O-9L

Your Ref: 8626

Client: Peter

Date Received,:

Brett Associates

L7 /04 /96

Site: Small Mead Farm

Date of Report: 08/05/96

Samp1e Ref: TP2 TP5 TP9

pH Value
Electrical Conductivity
Free & Sal.ine Ammonia (NHa)
Alka l in i ty  (CaCO3 )  . . .
Chemical Oxygen Demand (Oz)
Free & Combined Cyanide (CN)
Total (mono) Phenols
Kjeldahl Nitrogen (N)
Freon Extractable Material

F luor ide (F)
Chlor ide (CI)
Nitrate (NO: )
Nj.trite ( NOz )
Phosptrate ( POa )
Sulphate (SOn1
Sulphide (Sz)
Arsenic  (As)
Cadmium (Cd)
Chromium (Cr)
Copper ( Cu )
I ron (  Fe)
Lead  (Pb )
Manganese (Mn)
Mercury (ttg)
Nicke]-  (Ni )
Z inc (Zn)

uni.ts
PS,/cm
mg/l
nl.g/r
nJ.g/r
mg/1
mg/r
ng/r
mg/r

mg/L
mg/L
ng/L
n.g/L
n.g/L
n.g/r
n.g/L
mg/r
ri.g/L
nJ.g/L
mg/L
mgl1
mg/r
a.g/L
mg/L
mg/L
n,g/L

6 . 7
r.850
L 7 . O

3 5 0
]-75

< 0 . 0 5
< 0 . 0 5
r -6 .  o

t -15

< 1
300

6
o . L

< 5
3 9 0

< o . 0 2
< 0 . 0 2
< 0 . 0 1 _
< 0 . 0 5
< 0 .  0 5
0 . 2 0

< o .  0 5
0 . 8 0

<0. 00r.
< 0 . 0 5
< 0 . 0 5

6 . 7
r-r.30
4 . 8
370
920

< 0 . 0 5
< 0 .  0 5

5 . 3
r-350

< 1
L00
L 7

< 0 .  I
< 4

L 9 0
0 . 5 0

<o .o2
< 0 . 0 L
< 0 . 0 5
< 0 . 0 5
L . 4 0

< 0 . 0 5
2 . 6 0

< 0 . 0 0 L
< 0 . 0 5
< 0 . 0 5

6 . 9
1 L 6 0
< 0 .  L
340

20
< 0 . 0 5
< 0 . 0 5

< 0 .  L
< 1 .  O

< L
L30
< 5

< 0 .  L
< 5

200
< o . o 2
< o . o 2
< 0 .  0 L
< 0 .  0 5
< 0 .  0 5
< 0 .  0 5
< 0 . 0 5
< 0 . 0 5

< 0 .  o o L
< 0 .  0 5
< 0 .  0 5

I o f L 0
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Our Ref :  96/O7L7A-9J"

Your Ref: 8626

C1ient: Peter

Date Received,:

Brett Associates

L7 /04 /96

Site: Small Mead Farm

Date of Report: 08/05/96

Sample Ref:
Depth (m) :

TP6
0 . 8

TP5
0 . 4

TP2
0 . 4

Chloroform
L, L, l- tr ichloroethane
Carbontetrachloride
Bromod.ichloromethane
TrichJ-orethylene
Dibromoch].oromethane
Tetrachloroethylene
Bromoform

Benzene
Toluene
Ethyl benzene
o-xylene
m-xylene
p - x y l e n e  . . . . .

Total Petroleum Hydrocarbons

mglkg
nl.g/kg
mg/kg
r.J.g/kg
mg/kg
mg/kg
ng/kg
mgll<g

mglkg
mglkg
ri.g/kg
mglkg
mglkg
mg/kg

ng/kg

< 0 .  L
< 0 .  L
< 0 .  L
< 0 . l -
< 0 .  L
< 0 . 1
< 0 .  L
< 0 .  L

< 0 . l _
< o . 1
< 0 .  L
< 0 .  L
< 0 .  L
< 0 .  L

3529

< 0 .  L
< 0 .  L
< 0 .  L
< 0 .  L
< 0 .  1
< 0 .  L
<0.  l -
< 0 .  L

< 0 .  L
<0 .  l -
< 0 .  1
<0 .  l -
< 0 .  L
< 0 .  L

208

< 0 .  L
< 0 .  L
< 0 . 1
< 0 .  L
< 0 .  L
< 0 .  L
< 0 .  L
< 0 . 1

< 0 .  L
< 0 .  L
< 0 .  L
< 0 .  t
< 0 .  L
< 0 .  L

< 5 0

Note: A11 results expressed as on drj.ed weight basis for soi1s.
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Our Ref :  96/O7L7O-9L

Your Ref: 8626

Client: Peter

Date Received:

Brett Associates

17 /04 /96

Site: Small Mead Farm

Date of  Repor t :  08/05/96

Sample Ref: TPz/W rP5/W 0
?

TP /w

Chloroform
L, L, L-tr ichloroethane
Carbontetrach].oride
Bromodichloromethane
Trichlorethylene
Dibromochloromethane
Tetrachloroethylene
Bromoform

B e n z e n e  . . . . .
Toluene
Bthyl benzene
o-xylene
m-xyJ.ene
p - x y l e n e  . . . . .

Total Petroleum Hydrocarbons
Total Petroleum Hydrocarbons

pg/L
vs/L
ps/r
:u.s/L
ps/r
vs/r
vs/L
vg/r

vs/r
ps/r
vs/L
vs/r
ps/r
ps/L

ps/1
ng/L

< 0 .  L
< 0 .  L
< 0 .  L
< 0 .  L
< 0 .  L
<0 .  t -
< 0 .  L
< 0 .  L

< 0 .  L
< 0 .  L
< 0 .  L
L B . 2
< 0 .  L
< 0 .  L

2 L . 7

< 0 .  L
< 0 .  L
< 0 .  L
< 0 .  L
< 0 . 1
<0. 1_
< 0 .  L
< 0 .  1

< 0 . l _
1 0 . 3
< 0 .  L
3 0 . 2
1 3 . 8

5 . 8

L49

< 0 .  L
< 0 .  L
< 0 .  L
< 0 .  L
< 0 .  L
< 0 .  L
< 0 .  L
< 0 .  L

<0.  l_
< 0 .  L
< 0 .  L
< 0 .  L
< 0 .  L
< 0 .  L

975

L0 of  L0
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- ScienceL



I pllrr il.r ftrcrlts I.J 
CONTACT : MR A RADAGE
SITE REF: S}4AIL MEAD FARM
CLIENT REF :  TP2/O.AolsOrr ,
oUR REF: 96/07186
GC REF: HC 341

I I I I I T I I I EI - I I _ _ ^ I

1 .

o.

o.

o.

o.

o.

o.

o.

o

o . 1

o.

1 . O

9

V
o
I
t
S

V
o
I
I

t
S

2

1

o

. 8

.7

. 6

. 5

C:\EZCHROM\HC\HC341 --  Channet A

Minutes

TOTAL PETROTEI'M HYDROCARBON: 3529 MG/KG



L R . L T I ) C L S  f  I
C O N T A C T :  M R A R A D A G E
SITE REF: SMALL MEAD FARM
CLIENT REF :  TP5/0.4OlSoIL
OUR REF: 96/07t87
GC REF: HC 339

I I I I I I II I I I I I II

C:\EZCHROM\HC\HC339 --  Channel A

V
o
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t
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V
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I
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k Name

z
I

o
o
O f

o
U)

Minutes

VOELCKERTA

TOTAL PETROLEUM HYDROCARBON: 208 MG/KG



C P * , E I t . i D c r G I  I  I  I
C O N T A C T :  M R A R A D A G E
SITE REF: SMALL MEAD FARM
CLIENT REF Z TP6/O.8o/SOIL
OUR REF: 96/O7t88
GC REF: HC 340

I I I T I I I I I

C:\EZCHROM\HC\HC34O -- Channet A

r . t 9 v  '  \ ) "  !

r I I

V
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z
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o
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l
a
a

Minutes

TOTAL PETROLEUM <50 MG/KG
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q rfn illr llocilg I I
C O N T A C T :  M R A R A D A G E
SITE REF: Sl4AtL MEAD FARM
CLIENT REF : TP2IMTER
oUR REF: 96/o7t?9
cC REF: HC 342

I I I I I I I I I I r s u r ,  1 II

V
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I
t
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V
o
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t
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C:\EZCHROM\HC\HC342 --  Channet A

Minutes

TOTAL PETROLEUM HYDROCARBON: 2L.7 MG/L
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C O N T A C T :  M R A R A D A G E
SITE REF: ST'4ALL MEAD FARM
CLIENT REF : TPs/T{ATER
oUR REF:  96 /O7 t9o
GC REF: HC 347

I I I r I I S " I I  1 J
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C:\EZCHROM\HC\HC347 --  Channet A

Minutes

VOELCSER@
: : i l F - _ - . - . - - - E

ToTAI PETROLEUM HYDRoCARBoN: L49 ttG/L



A  P * , i l r . G c i l s l  I  I  I  I  I  I
",I CONTACT : MR A RADAGE

SITE REF: ST'4ALL MEAD FARM
CLIENT REF : TPg,/WATER
oUR REFz 96/O7L9!
GC REF: HC 344

C:\EZCHROM\HC\HC344 --  Channel A

o.4

o.

o.

o

o.1

o . 1

o.

o.

I I I I I
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t

. S

V
o
I
t
S

. 1 8

. 1 2

.06

.oo

VOELCKER(a
- scienceL

Name

z
'r-
! o

o
f
o
a)

Minutes

ToTAL PETRoLEUM HYDROCARBoN: 9'15 Vc/L
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1 Introduction 
This document defines the approach adopted by PBA 
in relation to the assessment of potentially 
contaminated land in England.  The aim is for the 
approach to (i) be systematic and objective, (ii) provide 
for the assessment of uncertainty and (iii) provide a 
rational, consistent, transparent framework.  
 
When preparing our methodology we have made 
reference to various technical guidance documents and 
legislation referenced in Section 7 of which the 
principal documents are Contaminated Land Statutory 
Guidance (Defra 2012) the Model Procedures for the 
Management of Contamination (CLR 11) (EA 2004) 
Contaminated land risk assessment: A guide to good 
practice (C552) (CIRIA 2001) and the National 
Planning Policy Framework (DCLG 2012). 
 

2 Dealing with Land Contamination 
UK legislation aims to help address the problem of 
historic contamination of land and the risks it can pose 
to people’s health, controlled water and the 
environment by determining if a contaminant linkage 
exists.  This requires the three elements of receptor; 
pathway and source (hazard) to be present.  
 
There are several ways in which land contamination 
can be addressed. For example, voluntarily where 
action is taken independently by landowners, when 
land is developed (or redeveloped) under the planning 
system, during the building control process using 
building regulations, or, forced remediation under the 
Part 2A regime. Other legislative regimes may also 
provide a means of dealing with land contamination 
issues, such as the regimes for waste, water, 
environmental permitting, and environmental damage. 
Further, the law of statutory nuisance may result in 
contaminants being unacceptable to third parties whilst 
not attracting action under Part 2A or other 
environmental legislation. 
 
2.1 Part 2A 
The Environment Act 1995 introduced Part 2A into the 
Environmental Protection Act 1990.  Part 2A, its 
accompanying regulations and original Statutory 
Guidance came into force in England in April 2000.  
The legislation was extended in August 2006 to include 
radiological hazards. 
 
Revised Statutory Guidance was issued April 2012.  
(Defra 2012) to clarify how the regime should operate.  
 The guidance states that enforcing authorities should 
seek to use Part 2A only where no appropriate 
alternative solution exists. 
 
Part 2A defines contaminated land as “land which 
appears to the Local Authority in whose area it is 
situated to be in such a condition that, by reason of 
substances in, on or under the land that significant 
harm is being caused, or there is a significant 
possibility that such harm could be caused, or pollution 
of controlled waters is being, or likely to be, caused”.   
 
Harm is defined as “harm to the health of living 
organisms or other interference with the ecological 
systems of which they form part, and in the case of 
man, includes harm to his property”.   
 

 
For the purposes of Part 2A, land is contaminated if it 
poses a significant possibility of significant harm 
(SPOSH).   
 
Part 2A provides a means of dealing with unacceptable 
risks posed by land contamination to human health and 
the environment, and under the guidance enforcing 
authorities should seek to find and deal with such land. 
It states that “under Part 2A the starting point should be 
that land is not contaminated land unless there is 
reason to consider otherwise. Only land where 
unacceptable risks are clearly identified, after a risk 
assessment has been undertaken in accordance with 
the Guidance, should be considered as meeting the 
Part 2A definition of contaminated land”. Further the 
guidance makes it clear that “regulatory decisions 
should be based on what is reasonably likely, not what 
is hypothetically possible”. 
 
The overarching objectives of the Government’s policy 
on contaminated land and the Part 2A regime are: 
 
“(a) To identify and remove unacceptable risks to  

 human health and the environment. 
(a) To seek to ensure that contaminated land is 

made suitable for its current use. 
(b) To ensure that the burdens faced by 

individuals, companies and society as a whole 
are proportionate, manageable and 
compatible with the principles of sustainable 
development”. 

 
In accordance with the guidance, the enforcing 
authority may need to decide whether and how to act in 
situations where decisions are not straightforward, and 
where there is uncertainty. “In so doing, the authority 
should use its judgement to strike a reasonable 
balance between: (a) dealing with risks raised by 
contaminants in land and the benefits of remediating 
land to remove or reduce those risks; and (b) the 
potential impacts of regulatory intervention including 
financial costs to whoever will pay for remediation, 
health and environmental impacts of taking action, 
property blight, and burdens on affected people”. The 
authority is required to “take a precautionary approach 
to the risks raised by contamination, whilst avoiding a 
disproportionate approach given the circumstances of 
each case”. The aim is “that the regime produces net 
benefits, taking account of local circumstances”. 
 
The guidance recognises that “normal levels of 
contaminants in soils should not be considered to 
cause land to qualify as contaminated land, unless 
there is a particular reason to consider otherwise”. 
 
Normal levels are quoted as: 
“a)   natural presence of contaminants’ such as 

from underlying geology ‘that have not been 
shown to pose an unacceptable risk to health 
and the environment 

b)   …low level diffuse pollution, and common 
human activity…” 

 
Similarly the guidance states that significant pollution of 
controlled waters is required for land to be considered 
contaminated and the “fact that substances are merely 
entering water” or “where discharge from land is not 
discernible at a location immediately downstream” does 
not constitute contaminated land. 
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The guidance considers four categorisations to 
establish if land is contaminated by either presenting 
an unacceptable risk to human health or significant 
pollution of controlled waters (Categories 1 and 2) or 
where not (Categories 3 and 4). 
 
Category 1: “unacceptably high probability, supported 
by robust scientific evidence, that significant harm or 
significant pollution would occur”.  These situations can 
arise where similar land or exposures are known or 
strongly suspected to have caused harm. 
 
Category 4: “no risk or that the level of risk is low”.   
These situations can arise where no contaminant 
linkage is established or normal/background levels of 
contaminants are present, or where the exposure from 
soil is only a small proportion of what the receptors may 
be exposed to. 
 
For land that cannot be readily placed into Categories 1 
or 4 further assessment is required.  If there is a 
sufficiently strong case that the risks are of sufficient 
concern to cause significant harm/pollution or have the 
significant possibility of significant harm/pollution the 
land is to be placed into Category 2.  If the concern is 
not met land is considered Category 3. 
 
The technical guidance clearly states that the currently 
published SGV and GAC’s represent “cautious 
estimates of level of contaminants in soils” which 
should be considered “no risk to health or, at most, a 
minimal risk”. These values do not represent the 
boundary between categories 3 and 4 and “should be 
considered to be comfortably within Category 4”. 
 
2.2 Planning 

The Local Planning Authority (LPA) is responsible for 
the control of development, and in doing so it has a 
duty to take account of all material considerations, 
including contamination.   

Section 11, Paragraph 109 of the National Planning 
Policy Framework (NPPF) (DCLG 2012) states the 
planning system should contribute to and enhance the 
natural and local environment by “preventing both new 
and existing developments from contributing to or being 
put at unacceptable risk from, or being adversely 
affected by unacceptable levels of soil, air, water 
pollution” and “remediating and mitigating despoiled, 
degraded, derelict, contaminated and unstable land, 
where appropriate”.  Paragraphs 120 and 121 describe 
the policy considerations the Government expects LPA 
to have in regard to land affected by contamination 
when preparing policies for development plans and in 
taking decisions on applications. 

For planning purposes, the NPPF requires that the 
assessment of risks arising from contamination and 
remediation requirements should be considered on the 
basis of the current environmental setting, the current 
land use, and the circumstances of its proposed new 
use.   

In most other respects, however, the underlying 
approach to identifying and dealing with risk, and the 
overall policy objective of safeguarding human health 
and the environment, are similar to that outlined in Part 
2A.  
 

However, the level at which contamination is deemed 
to be unacceptable, or, gives rise to adverse effects 
under a planning context has not been identified but is 
envisaged to be more precautionary than the level 
required to detrmine land as contaminated under Part 
2A. 
 
The current SGV and GAC are not considered target 
values for the planning regime.  In paragraph 121 the 
developer is required to ensure that land, after 
development, is not capable of being determined as 
contaminated land under Part 2A of the EPA 1990.  
 
The principal planning objective is to ensure that any 
unacceptable risks to human health, buildings and 
other property and the natural and historical 
environment from the contaminated condition of the 
land are identified so that appropriate action can be 
considered and taken to address those risks.  In order 
to grant a planning permission the Local Planning 
Authority (LPA) has to be satisfied that there is 
sufficient information about the condition of the land, its 
impacts and the availability of viable remedial options. 
NPPF Paragraph 21 states that “planning policies and 
decisions should also ensure that adequate site 
investigation information, prepared by a competent 
person, is presented”. Site investigation information is 
further defined in the NPPF Glossary page 56 and that 
also states that investigations should be carried out in 
accordance with established procedures, including 
BS10175 (BSI 2011) that in turn links procedure to the 
requirements of CLR11. 
 
2.3 Building Control 

The building control department of the local authority 
(along with the private sector approved inspectors) are 
responsible for the operation and enforcement of the 
Building Regulations 2010 (DCLG 2010) to protect the 
health, safety and welfare of people in and around 
buildings and Building Control Regulations Approved 
Document C.  Specifically requires the protection of 
buildings and associated land from the effects of 
contamination, to be applied (non-exclusively) in all 
changes of use from commercial or industrial premises, 
to residential property. 

3 Approach 
CLR 11 recommends a phased or tiered approach to 
risk assessment with the three tiers being:- 
 Tier 1 - preliminary – a qualitative assessment 

forming part of a Phase 1 report,  
 Tier 2 - generic - a quantitative assessment using 

published criteria to screen site specific ground 
condition data forming part of a Phase 2 report 

 Tier 3 - detailed – a quantitative assessment 
involving the generation of site specific 
assessment criteria 
 

Each tier of risk assessment comprises the following 
four stages:- 
 
1. Hazard Identification – identifying potential 

contaminant sources on and off site; 
2. Hazard Assessment – assessing the potential for 

unacceptable risks by identifying what pathways 
and receptors could be present, and what pollutant 
linkages could result (forming the Conceptual Site 
Model (CSM)); 
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3. Risk Estimation – estimating the magnitude and 
probability of the possible consequences (what 
degree of harm might result to a defined receptor 
and how likely); and 

 
4. Risk Evaluation – evaluating whether the risk 

needs to be, and can be, managed.   
 
A PBA Phase 1 report normally comprises a desk 
study, walkover and Tier 1 risk assessment (the project 
specific offer defines the actual scope of work). This is 
the minimum requirement as defined by the NPPF, 
pp56. At Tier 1 the PBA approach to risk estimation 
involves identifying the magnitude of the potential 
consequence (taking into account both the potential 
severity of the hazard and the sensitivity of the 
receptor) and the magnitude of the likelihood i.e. the 
probability (taking into account the presence of the 
hazard and the receptor and the integrity of the 
pathway).  This approach is promoted in current 
guidance such as R&D 66 (NHBC 2008). 
 
The PBA approach is that if a pollution linkage is 
identified then it represents a potential risk which 
requires further consideration and either (1) 
remediation / direct risk management or (2) further tiers 
of assessment.   
 
A PBA preliminary Phase 2 report comprises an 
intrusive investigation to collect site specific 
information, a Tier 2 quantitative generic risk 
assessment and a refinement of the CSM using the site 
specific data.  Depending on the findings further 
investigation and/or progression to Tier 3 risk 
assessment and the generation of site specific 
assessment criteria may be required. 

 
The PBA methodology provides an estimate of the level 
of risk, it does not identify a risk level at which the risk 
is considered “significant” and/or “unacceptable” as this 
is dependant on the view of the individual / stakeholder. 
For example; to a risk adverse stakeholder even a risk 
level of “very low” may be considered unacceptable 
and as such this stakeholder may require risk 
management options to be implemented. 
 

4 Identification of Pollutant Linkages and 
Conceptual Site Model (CSM) 

For all Tiers the underlying principle to ground condition 
assessment is the identification of pollutant linkages in 
order to evaluate whether the presence of a source of 
contamination could potentially lead to harmful 
consequences.  A pollutant linkage consists of the 
following three elements:- 
 
• A source/hazard – a substance or situation which 

has the potential to cause harm or pollution; 
 

• A pathway – a means by which the hazard moves 
along / generates exposure; and 

 
• A receptor/target – an entity which is vulnerable to 

the potential adverse effects of the hazard. 
 
The Conceptual Site Model identifies the types and 
locations of potential contaminant sources/hazards and 
potential receptors and potential 
migration/transportation pathway(s).  The CSM is 
refined as the assessment progresses through the 
Tiers. 

4.1 Hazard Identification  
 
A hazard is a substance or situation that has the 
potential to cause harm.  Hazards may be chemical, 
biological or physical (e.g. explosive gases).   
 
At Tier 1 the potential for hazards to be present is 
determined from consideration of the previous or 
ongoing activities on or near to the site in accordance 
with the criteria presented in the Table 1.  
 
Based on the land use information Potential 
Contaminants of Concern (PCOC) are identified.  The 
PCOC direct the scope of the collection of site specific 
data and the analytical testing selected for subsequent 
Tiers. 
 
At Tier 2 the site specific data is screened using 
published assessment criteria (refer to PBA document 
entitled Rationale for the Selection of Tier 2 
Assessment Criteria).  In general, published criteria 
have been developed using highly conservative 
assumptions and therefore if the screening criterion is 
not exceeded then the PCOC is eliminated as a 
potential Hazard.  It should be noted that exceedance 
does not necessarily indicate that a site is 
contaminated and/or unsuitable for use only that the 
PCOC is retained as a potential Hazard.  Published 
criteria are generated using models based on 
numerous and complex assumptions.  Whether or not 
these assumptions are appropriate in a site-specific 
context requires confirmation on a project by project 
basis and would form part of a Tier 3 assessment. 
 
When reviewing or assessing site specific data PBA 
utilise published guidance on comparing contamination 
data with a critical concentration (CL:AIRE/CIEH 2008) 
which presents a structured process for employing 
statistical techniques for data assessment purposes.  
The benefit of the statistical tool is uncertainty is 
quantified and decisions are made knowing the 
strength of the evidence.  Correct decision probability is 
a function of sample size, difference in the mean and 
the critical concentration, variation in measured values 
and the significance level. 
 
4.2 Receptor and Pathway Identification 
For all Tiers the potential receptors (for both on site and 
adjoining land) that will be considered are: 
• Human Health – including current and future 

occupiers, construction and future maintenance 
workers, and neighbouring properties/third parties;  

• Ecological systems; *1 
• Controlled waters *2 – including surface water and 

groundwater; 
• Property, Animal or Crop (existing or proposed) - 

including buildings, service lines and pipes, crops, 
livestock, pets, woodland; and 

• Archaeological sites and ancient monuments. 
 
*1 International or nationally designated sites (as defined in the 
statutory guidance (Defra Circular 04/12)) “in the local area” will 
be identified as potential ecological receptors.  A search radius 
of 1, 2 or 5km will be utilised depending on the site specific 
circumstances (see also pathway identification). The 
Environment Agency has published an ecological risk 
assessment framework (EA 2008) which promotes (as opposed 
to statutorily enforces) consideration of additional receptors to 
include locally protected sites and protected or notable species. 
These additional potential receptors will only be considered if a 
Phase 1 habitat survey, undertaken in accordance with 
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guidance (JNCC 1993), is commissioned and the data provided 
to PBA.  It should be noted that without such a survey the Tier 
1 risk assessment may conclude that the identification of 
potential ecological receptors is inconclusive (see 
Specification). 
 
*2 the definition of “pollution of controlled water” was amended 
by the introduction of Section 86 of the Water Act 2003.  For 
the purposes of Part 2A groundwater does not include waters 
above the saturated zone and our assessment does not 
therefore address perched water other than where 
development causes a pathway to develop. 
 
If a receptor is taken forward for further assessment it 
will be classified in terms of its sensitivity, the criteria 
for which are presented in Table 2.  Table 2 has been 
generated using descriptions of environmental receptor 
importance/value given in various guidance documents 
including R&D 66 (NHBC 2008) and Transport Analysis 
Guidance (based on DETR 2000). Human health and 
buildings classifications have been generated by PBA 
using the attribute description for each class. 
 
The exposure pathway and modes of transport that will 
be considered are presented in Table 3. 
 
4.3 Note regarding Ecological Systems  
The Environment Agency (EA) has developed an 
ecological risk assessment framework which aims to 
provide a structured approach for assessing the risks to 
ecology from chemical contaminants in soils (EA 2008). 
In circumstances where contaminants in water 
represent a potential risk to aquatic ecosystems then 
risk assessors will need to consider this separately.  
 
The framework consists of a three tiered process:- 
 
• Tier 1 is a screening step where the site soils 

chemical data is compared to a soil screening 
value (SSV) 

• Tier 2 uses various tools (including surveys and 
biological testing) to gather evidence for any harm 
to the ecological receptors 

• Tier 3 seeks to attribute the harm to the chemical 
contamination 

 
Tier 1 is preceded by a desk study to collate 
information about the site and the nature of the 
contamination to assess whether pollutant linkages are 
feasible.  The framework presents ten steps for 
ecological desk studies and development of a 
conceptual site model as follows.   
 
1 Establish Regulatory Context 
2 Collate and Assess Documentary Information 
3 Summarise Documentary Information 
4 Identify Potential Contaminants of Concern 
5 Identify Likely Fate Transport of Contaminants 
6 Identify Potential Receptors of Concern 
7 Identify Potential Pathways of Concern 
8 Create a Conceptual Site Model 
9 Identify Assessment and Measurement Endpoints 
10 Identify Gaps and Uncertainties 
 
The information in a standard PBA Phase 1 report 
covers Steps 1 to 4 inclusive.  Step 5 considers fate 
and transport of contaminants and it should be noted 
that our standard report adopts a simplified approach 
considering only transport mechanisms.  A simplified 
approach has also been adopted in respect of Steps 6 
and 7 receptors (a detailed review of the ecological 

attributes has not been undertaken) and pathways (a 
food chain assessment has not been undertaken). 
Step 9 is outside the scope of our standard Phase 1 
report. 
 
The Tier 1 prepared by PBA as part of a Phase 1 report 
will assess the viability of the mode of transport given 
the site specific circumstances not specific pathways.  
As with receptor identification it should be noted that 
without a habitat survey the Tier 1 risk assessment may 
conclude that the risk to potential ecological receptors 
is inconclusive (see PBA Specification for Phase 1 
Assessment of Potentially Contaminated Land). 
 
4.4 Note regarding Water Framework Directive 
The Water Framework Directive (WFD) (2000) aims to 
protect and enhance the quality of surface freshwater, 
groundwaters and dependent eco systems, estuaries 
and coastal waters.  The WFD was transposed into UK 
law in 2003 (Statutory Instruments 2003).  Member 
states must aim to reach good chemical and ecological 
status as defined in the Directive by 2015. 
 
To address the WFD, a River Basin Management Plan 
(RBMP) has been developed for the 11 River Basin 
Districts in England and Wales.  These were released 
by Defra in 2009 (Defra 2009). 
 
These RBMP’s establish the current status of waters 
within the catchments of the respective Districts and 
the current status of adjoining waters identified.  As part 
of a Tier 2 risk assessment water quality data is 
screened against the WFD assessment criteria. 
Compare to the RBMP’s current status of waters for the 
catchment under consideration would form part of a 
Tier 3 assessment. 
 

5 Risk Estimation 
Risk estimation classifies what degree of harm might 
result to a receptor (defined as consequence) and how 
likely it is that such harm might arise (probability).   
At Tier 1 the consequence classification is generated 
by multiplying the hazard classification score and the 
receptor sensitivity score.  This approach follows that 
presented in the republished R&D 66 (NHBC 2008).   
 
The criteria for classifying probability are set out in 
Table 4 and have been taken directly from Table 6.4 
CIRIA C552 (CIRIA 2001).  Probability considers the 
integrity of the exposure pathway. 
 
The consequence classifications detailed in Table 5 
have been adapted from Table 6.3 presented in C552 
and R&D 66 (Annex 4 Table A4.3). 
 
The Tier 1 risk classification is estimated for each 
pollutant linkage using the matrix given in Table 6 
which is taken directly from C552 (Table 6.5). 
Subsequent Tiers refine the CSM through retention or 
elimination of potential hazards and pollutant linkages.   
 

6 Risk Evaluation 
In order to put the Tier 1 risk classification into context 
the likely actions are described in Table 7 which is 
taken directly from C552 (Table 6.6). Subsequent Tiers 
identify potential risk management options through 
remediation and/or mitigation measures. 
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Table 1: Criteria for Classifying Hazards / Potential for Generating Contamination 

Classification/Score Potential for generating contamination/gas based on land use 
Very Low 
 
1 

Land Use: agriculture, residential, allotment, recent  retail or office use 
Contamination: None or low level residual concentrations.  
Gas generation potential : Inert Made Ground  

Low 
 
2 

Land Use: recent small scale industrial, railway tracks, small scale fuel storage (heating).  
Contamination: Locally or slightly elevated concentrations. 
Gas generation potential : Shallow thickness of Alluvium  

Moderate 
 
3 

Land Use: railway yards, collieries, scrap yards, light industry, engineering works. 
Contamination: Locally elevated concentrations.  
Gas generation potential : Dock silt and substantial thickness of organic alluvium/peat 

High 
 
4 

Land Use: gas works, chemical works, heavy industry, non-hazardous landfills. 
Contamination: Possible widespread elevated concentrations. 
Gas generation potential : Shallow mine workings Pre 1960’s landfill 

Very High 
 
5 

Land Use: hazardous waste landfills. 
Contamination: Likely widespread elevated concentrations. 
Gas generation potential : Domestic landfill post 1960 

“Greenfield” is land which has not been developed including not used for crop production or animal husbandry and no 
contamination source therefore no pollutant linkages. 

 
Table 2: Criteria for Classifying Receptor Sensitivity/Value 

Classification/Score Definition 
Very Low 
 
1 

Receptor of limited importance 
Groundwater: Unproductive 
Surface water: None and/or >250m hydraulically down gradient 
Ecology: No local designation 
Buildings: Replaceable 
Human health: Unoccupied/limited access 

Low 
 
2 

Receptor of local or county importance with potential for replacement 
Groundwater: Secondary B  
Surface water: Tertiary <100m hydraulically down gradient 
Ecology: local habitat resources 
Buildings: Local value 
Human health: Minimum score of 4  

Moderate 
 
3 

Receptor of local or county importance with potential for replacement 
Groundwater: Secondary A 
Surface water: Tertiary <50m or Secondary <100m hydraulically down gradient 
Ecology: County wildlife sites, Areas of Outstanding Natural Beauty (AONB) 
Buildings: Area of Historic Character 
Human health: Commercial 

High 
 
4 

Receptor of  county or regional importance with limited potential for replacement 
Groundwater: Principal  
Surface water: Secondary <50m or Primary <100m hydraulically down gradient 
Ecology: SSSI, National or Marine Nature Reserve (NNR or MNR)  
Buildings: Conservation Area 
Human health: Minimum score where human health identified as potential receptor 

Very High 
 
5 

Receptor of national or international importance 
Groundwater: Source Protection Zone  
Surface water: Primary <50m hydraulically down gradient 
Ecology: Special Areas of Conservation (SAC and candidates), Special Protection Areas (SPA and 
potentials) or wetlands of international importance (RAMSAR)  
Buildings: World Heritage site 
Human health: Residential, open spaces and uses where children are present 
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Table 3: Exposure Pathway and Modes of Transport  
Receptor Pathway Mode of transport 
Human health  Ingestion Fruit or vegetable leaf or roots 

Contaminated water  
Soil/dust indoors 
Soil/dust outdoors 

Inhalation Particles (dust / soil) – outdoor 
Particles (dust / soil) - indoor  
Vapours – outdoor - migration via natural or anthropogenic pathways 
Vapours - indoor - migration via natural or anthropogenic pathways 

Dermal absorption Direct contact with soil  
Direct contact with waters (swimming / showering) 
Irradiation 

Groundwater Leaching  Gravity / permeation 
Migration Natural – groundwater as pathway 

Anthropogenic (e.g. boreholes, culverts, pipelines etc.) 
Surface Water Direct  Runoff or discharges from pipes 

Indirect  Recharge from groundwater  
Indirect Deposition of wind blown dust 

Buildings Direct contact  Sulphate attack on concrete, hydrocarbon corrosion of plastics 
Gas ingress Migration via natural or anthropogenic paths 

Ecological systems See Notes Runoff/discharge to surface water body 
See Notes Windblown dust 
See Notes Groundwater migration 
See Notes At point of contaminant source 

Animal and crop  Direct  Wind blown or flood deposited particles / dust / sediments 
Indirect  Plants via root up take or irrigation. Animals through watering 
Inhalation By livestock / fish - gas / vapour / particulates / dust 
Ingestion Consumption of vegetation / water / soil by animals 

 
 
 
 
Table 4: Classification of Probability 

Classification Definition 
High likelihood There is a pollution linkage and an event either appears very likely in the short-term and almost 

inevitable over the long-term, or there is already evidence at the receptor of harm / pollution. 

Likely There is a pollution linkage and all the elements are present and in the right place, which means that 
it is probable that an event will occur.  Circumstances are such that an event is not inevitable, but 
possible in the short-term and likely over the long-term. 

Low likelihood There is a pollution linkage and circumstances are possible under which an event could occur.  
However, it is by no means certain that even over a longer period such event would take place, and 
is less likely in the shorter-term. 

Unlikely There is a pollution linkage but circumstances are such that it is improbable that an event would 
occur even in the very long-term. 
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Table 5: Classification of Consequence (score = magnitude of hazard Table 1 and sensitivity of receptor Table 2) 
Classification / Score Examples 
Severe 
 
 
20-25 

Human health effect - exposure likely to result in “significant harm”.  Significant harm to humans is 
defined in circular 01/2006 as death, disease, serious injury, genetic mutation, birth defects or 
impairment of reproductive function. 
Controlled water effect - short-term risk of pollution (note: Water Resources Act contains no scope for 
considering significance of pollution) of sensitive water resource.  Equivalent to EA Category 1 incident 
(persistent and/or extensive effects on water quality leading to closure of potable abstraction point or 
loss of amenity, agriculture or commercial value. Major fish kill. 
Ecological effect - short-term exposure likely to result in a substantial adverse effect. 
Catastrophic damage to crops, buildings or property 

Medium 
 
10-16 

Human health effect - exposure could result in “significant harm”.  Significant harm to humans is defined 
in circular 01/2006 as death, disease, serious injury, genetic mutation, birth defects or impairment of 
reproductive function. 
Controlled water effect - equivalent to EA Category 2 incident requiring notification of abstractor 
Ecological effect - short-term exposure may result in a substantial adverse effect. 
Damage to crops, buildings or property  

Mild 
 
6-9 

Human health effect - exposure may result in “significant harm”.  Significant harm to humans is defined 
in circular 01/2006 as death, disease, serious injury, genetic mutation, birth defects or impairment of 
reproductive function. 
Controlled water effect - equivalent to EA Category 3 incident (short lived and/or minimal effects on 
water quality). 
Ecological effect - unlikely to result in a substantial adverse effect. 
Minor damage to crops, buildings or property. Damage to building rendering it unsafe to occupy (for 
example foundation damage resulting in instability). 

Minor 
 
1-5 

No measurable effect on humans. Protective equipment is not required during site works. 
Equivalent to insubstantial pollution incident with no observed effect on water quality or ecosystems. 
Repairable effects to crops, buildings or property. The loss of plants in a landscaping scheme. 
Discolouration of concrete. 

 
 
Table 6: Classification of Risk (Combination of Consequence Table 5 and Probability Table 4) 

 Consequence 
Probability Severe Medium Mild Minor 
High likelihood Very high  High  Moderate  Low  
Likely High  Moderate  Moderate/low  Low  
Low likelihood Moderate  Moderate/low  Low  Very low  
Unlikely Moderate/low  Low  Very low  Very low  

 
 
Table 7: Description of Risks and Likely Action Required 

Risk Classification Description 
Very high risk There is a high probability that severe harm could arise to a designated receptor from an identified 

hazard, OR, there is evidence that severe harm to a designated receptor is currently happening.  
This risk, if realised, is likely to result in a substantial liability. Urgent investigation (if not undertaken 
already) and remediation is likely to be required in the short term. 

High risk Harm is likely to arise to a designated receptor from an identified hazard.  Realisation of the risk is 
likely to present a substantial liability. 
Urgent investigation (if not undertaken already) is required and remedial works may be necessary in 
the short-term and are likely over the longer-term. 

Moderate risk It is possible that harm could arise to a designated receptor from an identified hazard.  However, it is 
either relatively unlikely that any such harm would be severe, or if any harm were to occur it is more 
likely that the harm would be relatively mild. 
Investigation (if not already undertaken) is normally required to clarify the risk and to determine the 
potential liability.  Some remedial works may be required in the longer-term. 

Low risk It is possible that harm could arise to a designated receptor from an identified hazard, but it is likely 
that this harm, if realised, would at worst normally be mild. 

Very low risk There is a low possibility that harm could arise to a receptor.  In the event of such harm being 
realised it is not likely to be severe. 
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Appendix B  Updated Third Party Database Search 



EmapSite

Masdar House, , 
Eversley, RG27 0RP

Groundsure 
Reference:

EMS-349554_469602

Your Reference: EMS_349554_469602

Report Date 29 Feb 2016

Report Delivery 
Method:

Email - pdf

Groundsure Enviroinsight

Address: 400 Longwater Ave,GreenPark,Reading, 

Dear Sir/ Madam, 

Thank you for placing your order with Groundsure. Please find enclosed the Groundsure Enviroinsight as 
requested.

If  you would like further assistance regarding this  report then please contact  the emapsite customer 
services team on 0118 9736883 quoting the above report reference number.

Yours faithfully,

emapsite customer services team

Enc.
Groundsure Enviroinsight
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Overview of Findings
For further details on each dataset, please refer to each individual section in the main report as listed. Where  
the  database  has  been  searched  a  numerical  result  will  be  recorded.  Where  the  database  has  not  been 
searched '-' will be recorded.

Section 1: Historical Industrial Sites On-site 0-50 51-250 251-500

1.1   Potentially Contaminative Uses identified from 1:10,000 scale 
mapping

0 0 0 3

1.2  Additional Information – Historical Tank Database 0 0 0 0

1.3  Additional Information – Historical Energy Features Database 0 0 0 0

1.4  Additional Information – Historical Petrol and Fuel Site 
Database

0 0 0 0

1.5  Additional Information – Historical Garage and Motor Vehicle 
Repair Database

0 0 0 0

1.6  Potentially Infilled Land 0 0 3 12

Section 2: Environmental Permits, Incidents and 
Registers

On-site 0-50m 51-250 251-500

2.1  Industrial Sites Holding Environmental Permits and/or 
Authorisations

2.1.1  Records of historic IPC Authorisations 0 0 0 0

2.1.2  Records of Part A(1) and IPPC Authorised Activities 0 0 0 0

2.1.3  Records of Red List Discharge Consents 0 0 0 0

2.1.4  Records of List 1 Dangerous Substances Inventory sites 0 0 0 0

2.1.5  Records of List 2 Dangerous Substances Inventory sites 0 0 0 0

2.1.6  Records of Part A(2) and Part B Activities and Enforcements 0 0 0 0

2.1.7  Records of Category 3 or 4 Radioactive Substances 
Authorisations

0 0 0 0

2.1.8  Records of Licensed Discharge Consents 0 0 2 4

2.1.9  Records of Water Industry Referrals 0 0 0 0

2.1.10  Records of Planning Hazardous Substance Consents and 
Enforcements within 500m of the study site

0 0 0 0

2.2  Records of COMAH and NIHHS sites 0 0 0 0

2.3   Environment Agency Recorded Pollution Incidents

2.3.1  National Incidents Recording System, List 2 0 0 0 0

2.3.2  National Incidents Recording System, List 1 0 0 0 0

2.4  Sites Determined as Contaminated Land under Part 2A EPA 
1990

0 0 0 0
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Section 3: Landfill and Other Waste Sites On-site 0-50m 51-250 251-500 501-1000
1000-
1500

3.1  Landfill Sites

3.1.1  Environment Agency Registered Landfill Sites 0 0 1 1 1 Not searched

3.1.2  Environment Agency Historic Landfill Sites 0 0 1 1 11 5

3.1.3  BGS/DoE Landfill Site Survey 0 0 0 0 1 1

3.1.4  Records of Landfills in Local Authority and Historical 
Mapping Records 

0 0 0 0 5 2

3.2  Landfill and Other Waste Sites Findings

3.2.1  Operational and Non-Operational Waste Treatment, 
Transfer and Disposal Sites

0 0 0 0 Not searched Not searched

3.2.2  Environment Agency Licensed Waste Sites 0 0 1 5 16 22

Section 4: Current Land Use On-site 0-50m 51-250 251-500

4.1  Current Industrial Sites Data 0 0 3 Not searched

4.2  Records of Petrol and Fuel Sites 0 0 0 0

4.3  National Grid Underground Electricity Cables 0 0 0 0

4.4  National Grid Gas Transmission Pipelines 0 0 0 0

Section 5: Geology

5.1  Are there any records of Artificial Ground and Made Ground 
present beneath the study site?

No

5.2  Are there any records of Superficial Ground and Drift Geology 
present beneath the study site?

Yes

5.3  For records of Bedrock and Solid Geology beneath the study 
site see the detailed findings section.

Section 6: Hydrogeology and Hydrology 0-500m

6.1  Are there any records of Strata Classification in the Superficial 
Geology within 500m of the study site?

Yes

6.2  Are there any records of Strata Classification in the Bedrock 
Geology within 500m of the study site?

Yes

On-site 0-50m 51-250 251-500 501-1000 1000-
2000

6.3  Groundwater Abstraction Licences (within 2000m of the study 
site)

0 0 1 4 5 24

6.4  Surface Water Abstraction Licences (within 2000m of the study 
site)

0 0 0 2 0 6

6.5  Potable Water Abstraction Licences (within 2000m of the study 
site)

0 0 0 1 1 18

6.6  Source Protection Zones (within 500m of the study site) 0 0 0 0 Not searched Not searched

6.7  Source Protection Zones within Confined Aquifer 0 0 0 0 Not searched Not searched

6.8  Groundwater Vulnerability and Soil Leaching Potential (within 
500m of the study site)

2 0 3 5 Not searched Not searched

On-site 0-50m 51-250 251-500 501-1000 1000-
1500
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Section 6: Hydrogeology and Hydrology 0-500m

6.9  Is there any Environment Agency information on river quality 
within 1500m of the study site?

No No No No No Yes

6.10  Detailed River Network entries within 500m of the site 0 3 7 6 Not searched Not searched

6.11  Surface water features within 250m of the study site No Yes Yes Not searched Not searched Not searched

Section 7: Flooding

7.1  Are there any Enviroment Agency Zone 2 floodplains within 
250m of the study site?

Yes

7.2  Are there any Environment Agency Zone 3 floodplains within 
250m of the study site

Yes

7.3  What is the Risk of flooding from  Rivers and the Sea (RoFRaS) 
rating for the study site?

High

7.4  Are there any Flood Defences within 250m of the study site? No

7.5  Are there any areas benefiting from Flood Defences within 
250m of the study site?

No

7.6  Are there any areas used for Flood Storage within 250m of the 
study site?

Yes

7.7  What is the maximum BGS Groundwater Flooding susceptibility 
within 50m of the study site?

Potential at Surface

7.8  What is the BGS confidence rating for the Groundwater 
Flooding susceptibility areas?

Moderate

Section 8: Designated Environmentally Sensitive 
Sites

On-site 0-50m 51-250 251-500 501-1000
1000-
2000

8.1  Records of Sites of Special Scientific Interest (SSSI) 0 0 0 0 0 0

8.2  Records of National Nature Reserves (NNR) 0 0 0 0 0 0

8.3  Records of Special Areas of Conservation (SAC) 0 0 0 0 0 0

8.4  Records of Special Protection Areas (SPA) 0 0 0 0 0 0

8.5  Records of Ramsar sites 0 0 0 0 0 0

8.6  Records of Ancient Woodlands 0 0 0 0 0 3

8.7  Records of Local Nature Reserves (LNR) 0 0 0 0 0 0

8.8  Records of World Heritage Sites 0 0 0 0 0 0

8.9  Records of Environmentally Sensitive Areas 0 0 0 0 0 0

8.10  Records of Areas of Outstanding Natural Beauty (AONB) 0 0 0 0 0 0
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Section 8: Designated Environmentally Sensitive 
Sites

On-site 0-50m 51-250 251-500 501-1000
1000-
2000

8.11  Records of National Parks 0 0 0 0 0 0

8.12  Records of Nitrate Sensitive Areas 0 0 0 0 0 0

8.13  Records of Nitrate Vulnerable Zones 2 0 2 0 0 0

8.14  Records of Green Belt land 0 0 0 0 0 0

Section 9: Natural Hazards

9.1  What is the maximum risk of natural ground subsidence? Moderate

9.1.1  What is the maximum Shrink-Swell hazard rating identified 
on the study site?

Moderate

9.1.2  What is the maximum Landslides hazard rating identified on 
the study site?

Very Low

9.1.3  What is the maximum Soluble Rocks hazard rating 
identified on the study site?

Negligible

9.1.4  What is the maximum Compressible Ground hazard rating 
identified on the study site?

Negligible

9.1.5  What is the maximum Collapsible Rocks hazard rating 
identified on the study site?

Very Low

9.1.6  What is the maximum Running Sand hazard rating 
identified on the study site?

Very Low

9.2  Radon

9.2.1  Is the property in a Radon Affected Area as defined by the 
Health Protection Agency (HPA) and if so what percentage of 
homes are above the Action Level?

The property is not in a Radon Affected Area, as less than 1% of 
properties are above the Action Level.

9.2.2  Is the property in an area where Radon Protection are 
required for new properties or extensions to existing ones as 
described in publication BR211 by the Building Research 
Establishment?

No radon protective measures are necessary.

Section 10: Mining

10.1  Are there any coal mining areas within 75m of the study site? No

10.2  Are there any Non-Coal Mining areas within 50m of the study 
site boundary?

Yes

10.3  Are there any brine affected areas within 75m of the study 
site? 

No
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Using this report
The following report is designed by Environmental Consultants for Environmental Professionals bringing together  
the most up-to-date market leading environmental data. This report is provided under and subject to the Terms & 
Conditions agreed between Groundsure and the Client. The document contains the following sections:

1. Historical Industrial Sites
Provides information on past land uses that may pose a risk to the study site in terms of potential contamination 
from activities or processes. Potentially Infilled Land features are also included. This search is conducted using radii  
of up to 500m.

2. Environmental Permits, Incidents and Registers
Provides information on Regulated Industrial Activities and Pollution Incidents as recorded by Regulatory Authorit-
ies, and sites determined as Contaminated Land. This search is conducted using radii up to 500m.

3. Landfills and Other Waste Sites
Provides information on landfills and other waste sites that may pose a risk to the study site. This search is conduc -
ted using radii up to 1500m.

4. Current Land Uses
Provides information on current land uses that may pose a risk to the study site in terms of potential contamination 
from activities or processes. These searches are conducted using radii of up to 500m. This includes information on 
potentially contaminative industrial sites, petrol stations and fuel sites as well as high pressure gas pipelines and un-
derground electricity transmission lines. 

5. Geology
Provides information on artificial and superficial deposits and bedrock beneath the study site. 

6. Hydrogeology and Hydrology
Provides information on productive strata within the bedrock and superficial geological layers, abstraction licenses, 
Source Protection Zones (SPZs) and river quality. These searches are conducted using radii of up to 2000m.

7. Flooding
Provides information on river and coastal flooding,  flood defences,  flood storage areas and groundwater flood 
areas. This search is conducted using radii of up to 250m.

8. Designated Environmentally Sensitive Sites 
Provides information on the Sites of  Special  Scientific Interest (SSSI),  National Nature Reserves (NNR),  Special 
Areas of Conservation (SAC), Special Protection Areas (SPA), Ramsar sites, Local Nature Reserves (LNR), Areas of 
Outstanding Natural Beauty (AONB), National Parks (NP), Environmentally Sensitive Areas, Nitrate Sensitive Areas, 
Nitrate Vulnerable Zones and World Heritage Sites and Scheduled Ancient Woodland. These searches are conduc-
ted using radii of up to 2000m. 

9. Natural Hazards
Provides information on a range of natural hazards that may pose a risk to the study site. These factors include nat -
ural ground subsidence and radon..

10. Mining
Provides information on areas of coal and non-coal mining and brine affected areas.

11. Contacts
This section of the report provides contact points for statutory bodies and data providers that may be able to 
provide further information on issues raised within this report. Alternatively, Groundsure provide a free Technical  
Helpline (08444 159000) for further information and guidance.

Note: Maps
Only certain features are placed on the maps within the report. All features represented on maps found within this 
search are given an identification number. This number identifies the feature on the mapping and correlates it to 
the additional information provided below. This identification number precedes all other information and takes the 
following format -Id: 1, Id: 2, etc. Where numerous features on the same map are in such close proximity that the  
numbers would obscure each other a letter identifier is used instead to represent the features. (e.g. Three features  
which overlap may be given the identifier “A” on the map and would be identified separately as features 1A, 3A, 10A 
on the data tables provided). 
Where a feature is reported in the data tables to a distance greater than the map area, it is noted in the data table 
as “Not Shown”. 
All distances given in this report are in Metres (m). Directions are given as compass headings such as N: North, E:  
East, NE: North East from the nearest point of the study site boundary.
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1. Historical Land Use
NW N NE

W E

SW S SE
© Crown copyright and database rights 2016. 

Ordnance Survey license 100035207.
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1. Historical Industrial Sites
1.1 Potentially Contaminative Uses identified from 1:10,000 scale Mapping

The systematic analysis  of  data extracted from standard 1:10,560 and 1:10,000 scale historical  maps 
provides the following information:

Records of sites with a potentially contaminative past land use within 500m of the search boundary: 3

ID Distance [m] Direction Use Date

1C 419 NE Sewage Farm 1938

2E 443 W Gravel Pit 1974

3F 455 W Gravel Pit 1974

1.2 Additional Information – Historical Tank Database

The systematic analysis of data extracted from High Detailed 1:1,250 and 1:2,500 scale historical maps 
provides the following information.

Records of historical tanks within 500m of the search boundary: 0

Database searched and no data found.

1.3 Additional Information – Historical Energy Features Database

The systematic analysis of data extracted from High Detailed 1:1,250 and 1:2,500 scale historical maps 
provides the following information.

Records of historical energy features within 500m of the search boundary: 0

Database searched and no data found.

1.4 Additional Information – Historical Petrol and Fuel Site Database

The systematic analysis of data extracted from High Detailed 1:1,250 and 1:2,500 scale historical maps 
provides the following information.

Records of historical petrol stations and fuel sites within 500m of the search boundary: 0

Database searched and no data found.
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1.5 Additional Information – Historical Garage and Motor Vehicle Repair Database

The systematic analysis of data extracted from High Detailed 1:1,250 and 1:2,500 scale historical maps 
provides the following information.

Records of historical garage and motor vehicle repair sites within 500m of the search boundary: 0

Database searched and no data found.

1.6 Potentially Infilled Land

Records of Potentially Infilled Features from 1:10,000 scale mapping within 500m of the study site: 15

The following Historical Potentially Infilled Features derived from the Historical Mapping information is 
provided by Groundsure:

ID Distance(m) Direction Use Date

4A 185 NW Ponds 1974

5A 185 NW Ponds 1982

6A 185 NW Ponds 1991

7B 279 NW Ponds 1974

8B 279 NW Ponds 1982

9B 279 NW Ponds 1991

10C 419 NE Sewage Farm 1938

11D 440 N Ponds 1938

12D 440 N Ponds 1898

13E 443 W Gravel Pit 1974

14D 443 N Pond 1913

15F 449 W Water Body 1982

16F 454 W Water Body 1991

17F 455 W Gravel Pit 1974

18 464 NW Pond 1938
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2. Environmental Permits, 
Incidents and Registers Map
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SW S SE
© Crown copyright and database rights 2016. 

Ordnance Survey license 100035207.
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2. Environmental Permits, 
Incidents and Registers
2.1 Industrial Sites Holding Licences and/or Authorisations

Searches of information provided by the Environment Agency and Local Authorities reveal the following 
information:

2.1.1 Records of historic IPC Authorisations within 500m of the study site:

 0

Database searched and no data found.

2.1.2 Records of Part A(1) and IPPC Authorised Activities within 500m of the study site:

 0

Database searched and no data found.

2.1.3 Records of Red List Discharge Consents (potentially harmful discharges to controlled waters) within 
500m of the study site:

 0

Database searched and no data found.

2.1.4 Records of List 1 Dangerous Substances Inventory Sites within 500m of the study site:

0

Database searched and no data found.

2.1.5 Records of List 2 Dangerous Substance Inventory Sites within 500m of the study site:

0

Database searched and no data found.

Report Reference: EMS-349554_469602
Client Reference: EMS_349554_469602

15



2.1.6 Records of Part A(2) and Part B Activities and Enforcements within 500m of the study site: 

 0

Database searched and no data found.

2.1.7 Records of Category 3 or 4 Radioactive Substances Authorisations:

 0

Database searched and no data found.

2.1.8 Records of Licensed Discharge Consents within 500m of the study site:

 6

The  following  Licensed  Discharge  Consents  records  are  represented as  points  on  the  Environmental  
Permits, Incidents and Registers Map:

ID
Distance 

(m)
Direction NGR Details

1 115 NE 470000
170000

Address: Winnersh Triangle, Winnersh 
Triangle, -, -, -

Effluent Type: SEWAGE DISCHARGES - 
PUMPING STATION - WATER COMPANY

Permit Number: TEMP.2277
Permit Version: 1

Receiving Water: 
Status: REVOKED - UNSPECIFIED

Issue date: 02/11/1989
Effective Date: 02-Nov-1989
Revocation Date: 27/01/1997

2 229 S
470100
169500

Address: GREEN PARK, SOUTHERN 
SECTOR, KYBES LANE, PINGEWOOD, 

READING, BERKSHIRE, RG30 3UR
Effluent Type: TRADE DISCHARGES - 

UNSPECIFIED
Permit Number: CAWM.0097

Permit Version: 1

Receiving Water: 
Status: CONSENT EXPIRED - TIME LIMIT

Issue date: 06/12/1999
Effective Date: 13-Oct-1999

Revocation Date: 30/11/1999

3A 268 SE 470230
169540

Address: READING BUSINESS PARK, 
SMALLMEAD FA, READING BUSINESS PARK, 

SMALLMEAD, FARM, SMALLMEAD ROAD, 
PINGEWOOD, , READING,, -

Effluent Type: MISCELLANEOUS 
DISCHARGES - UNSPECIFIED
Permit Number: CNTM.2231

Permit Version: 1

Receiving Water: 
Status: REVOKED - UNSPECIFIED

Issue date: 29/03/1996
Effective Date: 29-Mar-1996

Revocation Date: 01/05/1997

4A 269 SE
470240
169550

Address: GREEN PARK (SOUTHERN 
SECTOR), KYBES LANE, PINGEWOOD, 

READING, BERKSHIRE, RG30 3UR
Effluent Type: MISCELLANEOUS 

DISCHARGES - UNSPECIFIED
Permit Number: CAWM.0210

Permit Version: 1

Receiving Water: 
Status: REVOKED (WRA 91, S88 & SCHED 

10 AS AMENDED BY ENV ACT 1995)
Issue date: 20/07/2000

Effective Date: 16-Jun-2000
Revocation Date: 26/02/2001

5 450 NW
469700
170300

Address: SMALLMEAD FARM, BURGHFIELD 
QUARRY,, SMALLMEAD FARM, 

BURGHFIELD QUARR, Y, COTTAGE LANE, 
PINGEWOOD, NR R, EADING, BE, -

Effluent Type: TRADE DISCHARGES - 
MINERAL WORKINGS

Permit Number: CTWC.1520
Permit Version: 1

Receiving Water: 
Status: REVOKED (WRA 91, S88 & SCHED 

10 AS AMENDED BY ENV ACT 1995)
Issue date: 10/03/1987

Effective Date: 10-Mar-1987
Revocation Date: 02/05/2006
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ID Distance 
(m)

Direction NGR Details

6 493 N
469815
170390

Address: TROUT LAKES, PINGEWOOD, 
READING, BERKSHIRE, RG30 3UG

Effluent Type: TRADE DISCHARGES - SITE 
DRAINAGE

Permit Number: EPRBB3039DS
Permit Version: 1

Receiving Water: 
Status: NEW ISSUED UNDER EPR 2010

Issue date: 31/05/2012
Effective Date: 31-May-2012

Revocation Date: -

2.1.9 Records of Water Industry Referrals (potentially harmful discharges to the public sewer) within 
500m of the study site:

0

Database searched and no data found.

2.1.10 Records of Planning Hazardous Substance Consents and Enforcements within 500m of the study 
site:

 0

Database searched and no data found.

2.2  Dangerous or Hazardous Sites

Records of COMAH & NIHHS sites within 500m of the study site: 0

Database searched and no data found.

2.3 Environment Agency Recorded Pollution Incidents

2.3.1 Records of National Incidents Recording System, List 2 within 500m of the study site:

 0

Database searched and no data found.

2.3.2 Records of National Incidents Recording System, List 1 within 500m of the study site:

 0

Database searched and no data found.
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2.4 Sites Determined as Contaminated Land under Part 2A EPA 1990

How many records of sites determined as contaminated land under Section 78R of the Environmental 
Protection Act 1990 are there within 500m of the study site? 0

Database searched and no data found.
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3. Landfill and Other Waste 
Sites Map
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W E

SW S SE
© Crown copyright and database rights 2016. 

Ordnance Survey license 100035207.
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3. Landfill and Other Waste 
Sites
3.1 Landfill Sites

3.1.1 Records from Environment Agency landfill data within 1000m of the study site:

 3

The following Environment Agency landfill records are represented as polygons on the Landfill and Other 
Waste Sites map:

ID
Distance 

(m)
Direction NGR Details

3 173 NW
469740
170620

Address: BURGHFIELD LFS, ISLAND 
ROAD, READING, BERKSHIRE, RG2 0RR

Landfill Reference: 86028.0
Environmental Permitting Regulations 

(Waste) Reference: RMC001
Landfill Type: WASTE LANDFILLING; >10 

T/D WITH CAPACITY >25,000T 
EXCLUDING INERT WASTE

Operator: Cemex UK Materials Limited
Status: Effective
IPPC Reference: 
EPR Reference: 

4 258 SE 471000
170000

Address: Reading Football Club, 
Smallmead, Bennet road, Reading, 

Berkshire, RG2 0JL
Landfill Reference: 86039.0

Environmental Permitting Regulations 
(Waste) Reference: RFC001

Landfill Type: A4 : Household, Commercial 
& Industrial Waste Landfill

Operator: Reading Football Club
Status: Closure

IPPC Reference: 
EPR Reference: 

5 514 N
470200
170600

Address: RMC Aggregates (Southern) Ltd, 
Smallmead Farm, Burghfield, Reading, 

Berkshire, RG30 3UR
Landfill Reference: 86029.0

Environmental Permitting Regulations 
(Waste) Reference: RMC002

Landfill Type: A4 : Household, Commercial 
& Industrial Waste Landfill

Operator: R M C Logistics ( South East ) 
Ltd

Status: Closure
IPPC Reference: 
EPR Reference: 
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3.1.2 Records of Environment Agency historic landfill sites within 1500m of the study site: 

 18

The following landfill  records  are represented as either points  or polygons on the Landfill  and Other 
Waste Sites map:

ID
Distance 

(m)
Direction NGR Details

6 190 NW
469700
170200

Site Address: Burghfield Area D, 
Burghfield, Reading, Berkshire

Waste Licence: Yes
Site Reference: -

Waste Type: -
Environmental Permitting Regulations 

(Waste) Reference: TF1/L/RMC006

Licence Issue: 13-Jul-2001
Licence Surrendered: 09-Jun-2003

Licence Hold Address: RMC House, The 
Square, Lightwater, Surrey

Operator: -
First Recorded: -
Last Recorded: -

7 464 NW
469400
170200

Site Address: Cottage Lane No.1, 
Pingewood, Berkshire

Waste Licence: -
Site Reference: TP0162, NEW127

Waste Type: Inert, Industrial
Environmental Permitting Regulations 

(Waste) Reference: -

Licence Issue: 
Licence Surrendered: 

Licence Hold Address: -
Operator: -

First Recorded: 01-Jan-1977
Last Recorded: 31-Dec-1981

8 561 NW
469400
170300

Site Address: Cottage Lane No.2, 
Pingewood, Berkshire

Waste Licence: Yes
Site Reference: 54/12/4/17, TP0163, 

NEW109
Waste Type: Inert

Environmental Permitting Regulations 
(Waste) Reference: -

Licence Issue: 22-Nov-1977
Licence Surrendered: 29-Jan-1993

Licence Hold Address: -
Operator: -

First Recorded: 01-Jan-1977
Last Recorded: 30-Sep-1989

9 610 W 469200
169700

Site Address: Kirtons Farm, Pingewood, 
Berkshire

Waste Licence: Yes
Site Reference: 54/12/4/205, TP0164, 

NEW108, 0340/0288
Waste Type: Inert

Environmental Permitting Regulations 
(Waste) Reference: -

Licence Issue: 07-Apr-1987
Licence Surrendered: 01-Jun-1994

Licence Hold Address: -
Operator: -

First Recorded: 01-Jan-1987
Last Recorded: 31-Dec-1990

10 626 W
469200
169700

Site Address: Kirtons Farm, Pingewood, 
Berkshire

Waste Licence: Yes
Site Reference: 54/12/4/205, TP0164, 

NEW108, 0340/0288
Waste Type: Inert

Environmental Permitting Regulations 
(Waste) Reference: -

Licence Issue: 07-Apr-1987
Licence Surrendered: 01-Jun-1994

Licence Hold Address: -
Operator: -

First Recorded: 01-Jan-1987
Last Recorded: 31-Dec-1990

11 631 NE 470700
170600

Site Address: Island Road Tip, Island Road, 
Reading, Berkshire

Waste Licence: -
Site Reference: -

Waste Type: Inert, Industrial, Commercial, 
Liquid sludge

Environmental Permitting Regulations 
(Waste) Reference: -

Licence Issue: 
Licence Surrendered: 

Licence Hold Address: -
Operator: County Borough of Reading

First Recorded: 17-Nov-1970
Last Recorded: 22-Mar-1975

12 682 NE
470700
170500

Site Address: Sludge Beds, Reading, 
Berkshire

Waste Licence: -
Site Reference: TP0519, RDG13

Waste Type: -
Environmental Permitting Regulations 

(Waste) Reference: -

Licence Issue: 
Licence Surrendered: 

Licence Hold Address: -
Operator: -

First Recorded: -
Last Recorded: -
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ID Distance 
(m)

Direction NGR Details

13 741 SW
469100
169100

Site Address: Moores Farm, Pingewood, 
Berkshire

Waste Licence: -
Site Reference: 54/20/5/18, NEW107, 

TP0165
Waste Type: Inert, Industrial, Commercial, 

Household, Liquid sludge
Environmental Permitting Regulations 

(Waste) Reference: -

Licence Issue: 
Licence Surrendered: 

Licence Hold Address: -
Operator: -

First Recorded: 01-Jan-1990
Last Recorded: 31-Dec-1991

14 746 W
468700
169300

Site Address: Pingewood Road, 
Pingewood, Berkshire

Waste Licence: Yes
Site Reference: NEW106, 54/20/5/18, 

TP0226, 54/12/4/77
Waste Type: Inert, Industrial, Commercial, 

Household, Liquid sludge
Environmental Permitting Regulations 

(Waste) Reference: -

Licence Issue: 26-Aug-1981
Licence Surrendered: 13-Nov-1991

Licence Hold Address: High Wycombe
Operator: Biffa Waste

First Recorded: 01-Mar-1983
Last Recorded: 30-Jun-1991

15C 778 NE 470900
170500

Site Address: Smallmead Stadium, 
Reading, Berkshire
Waste Licence: Yes

Site Reference: TP0166, RDG5, 
54/12/4/43

Waste Type: Inert
Environmental Permitting Regulations 

(Waste) Reference: -

Licence Issue: 31-Dec-1980
Licence Surrendered: 

Licence Hold Address: -
Operator: Hall Aggregates Limited

First Recorded: -
Last Recorded: -

Not 
shown

798 E
470900
170100

Site Address: Smallmead Tip, Smallmead 
Road, Reading, Berkshire

Waste Licence: Yes
Site Reference: 54/12/5/5

Waste Type: Inert, Industrial, Commercial, 
Household, Special, Liquid sludge

Environmental Permitting Regulations 
(Waste) Reference: -

Licence Issue: 06-Sep-1977
Licence Surrendered: 31-Mar-1981

Licence Hold Address: -
Operator: County Borough of Reading

First Recorded: 22-Mar-1972
Last Recorded: 31-Mar-1981

Not 
shown

799 NW 469400
171000

Site Address: Anslow Cottages, 
Pingewood, Berkshire

Waste Licence: Yes
Site Reference: NEW110, TP0288, 

54/12/4/190
Waste Type: Inert

Environmental Permitting Regulations 
(Waste) Reference: -

Licence Issue: 25-Oct-1985
Licence Surrendered: 31-Mar-1993

Licence Hold Address: -
Operator: -

First Recorded: 01-Jan-1984
Last Recorded: 31-Jul-1992

Not 
shown

802 NW
469400
170600

Site Address: Anslow Cottages, 
Pingewood, Berkshire

Waste Licence: Yes
Site Reference: 54/12/4/190, TP0288, 

NEW110
Waste Type: Inert

Environmental Permitting Regulations 
(Waste) Reference: -

Licence Issue: 25-Oct-1985
Licence Surrendered: 31-Mar-1993

Licence Hold Address: -
Operator: -

First Recorded: 01-Jan-1984
Last Recorded: 31-Jul-1992

Not 
shown

1115 NW 469200
170900

Site Address: Anslow Cottages, 
Pingewood, Berkshire

Waste Licence: Yes
Site Reference: 54/12/4/190, TP0288, 

NEW110
Waste Type: Inert

Environmental Permitting Regulations 
(Waste) Reference: -

Licence Issue: 25-Oct-1985
Licence Surrendered: 31-Mar-1993

Licence Hold Address: -
Operator: -

First Recorded: 31-Dec-1984
Last Recorded: 31-Jul-1992

Report Reference: EMS-349554_469602
Client Reference: EMS_349554_469602
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ID Distance 
(m)

Direction NGR Details

Not 
shown

1148 NE 470900
170900

Site Address: Island Road, Reading, 
Berkshire

Waste Licence: Yes
Site Reference: RDG9, 54/12/4/23, 

TP0429, OCC/104
Waste Type: Inert

Environmental Permitting Regulations 
(Waste) Reference: -

Licence Issue: 10-Jan-1978
Licence Surrendered: 05-Dec-1984

Licence Hold Address: -
Operator: -

First Recorded: 31-Dec-1977
Last Recorded: 31-Dec-1985

Not 
shown

1407 NE
471400
170500

Site Address: Manor Farm, Reading, 
Berkshire

Waste Licence: -
Site Reference: TP0104, RDG10

Waste Type: Inert
Environmental Permitting Regulations 

(Waste) Reference: -

Licence Issue: 
Licence Surrendered: 

Licence Hold Address: -
Operator: -

First Recorded: -
Last Recorded: -

Not 
shown

1408 W
468300
169700

Site Address: Knights Farm No.3 (silt 
Ponds), Burghfield, Reading, Berkshire

Waste Licence: Yes
Site Reference: 54/12/4/57, TP0432, 

NEW101
Waste Type: Inert

Environmental Permitting Regulations 
(Waste) Reference: -

Licence Issue: 28-Jan-1980
Licence Surrendered: 15-Oct-1993

Licence Hold Address: -
Operator: -

First Recorded: 31-Dec-1980
Last Recorded: 31-Dec-1987

Not 
shown

1410 W 468300
169900

Site Address: Knights Farm 4 (restaurant 
Site), Burghfield, Reading, Berkshire

Waste Licence: Yes
Site Reference: 54/12/4/168, TP0433, 

NEW102
Waste Type: Inert

Environmental Permitting Regulations 
(Waste) Reference: -

Licence Issue: 16-Apr-1985
Licence Surrendered: 12-Oct-1988

Licence Hold Address: -
Operator: -

First Recorded: 31-Dec-1985
Last Recorded: 31-Dec-1988

3.1.3 Records of BGS/DoE non-operational landfill sites within 1500m of the study site:

 2

The following landfill records are represented as points on the Landfill and Other Waste Sites map:

ID Distance 
(m)

Direction NGR Details

Not 
shown 811 E

470900.0
169800.0

Address: Smallmead Tip, Smallmead 
Road, Reading

BGS Number: 566.0

Risk: Risk to minor aquifer
Waste Type: N/A

Not 
shown 1197 NE

470800.0
170800.0

Address: Island Road Tip, Island Road, 
Reading

BGS Number: 567.0

Risk: Risk to major and minor aquifer
Waste Type: N/A

Report Reference: EMS-349554_469602
Client Reference: EMS_349554_469602
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3.1.4 Records of Landfills from Local Authority and Historical Mapping Records within 1500m of the study 
site:

 7

The following landfill records are represented as points or polygons on the Landfill and Other Waste Sites 
map:

ID Distance 
(m)

Direction NGR Site Address Source Data Type

68 620 E
470844
169910

Refuse Tip 1974 mapping Polygon

69C 787 NE 470928
170501

Refuse Tip 1966 mapping Polygon

Not 
shown

833 E
470919
170132

Refuse Tip 1985 mapping Polygon

Not 
shown

909 E 471010
169906

Refuse Tip 1974 mapping Polygon

Not 
shown

925 E
471007
170035

Refuse Tip 1974 mapping Polygon

Not 
shown

1071 NE 471003
170451

Refuse Tip 1966 mapping Polygon

Not 
shown

1126 NE
471059
170629

Refuse Tip 1965 mapping Polygon

3.2 Other Waste Sites

3.2.1 Records of waste treatment, transfer or disposal sites within 500m of the study site: 

 0

Database searched and no data found.

3.2.2 Records of Environment Agency licensed waste sites within 1500m of the study site: 

 44

The following waste treatment, transfer or disposal sites records are represented as points on the Landfill  
and Other Waste Sites map:

ID Distance 
(m)

Direction NGR Details

24 197 NE 470200
170000

Site Address: Mr A L Clements, Smallmead 
Farm Yard, Smallmead Road, Pingewood, 

Reading, Berkshire, RG30 3UR
Type: Household, Commercial & Industrial 

Waste T Stn
Size: < 25000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: CLE001

EPR reference: EA/EPR/MP3299EM/S006
Operator: Mr A L Clements

Waste Management licence No: 86012
Annual Tonnage: 25000.0

Issue Date: 16/12/1991
Effective Date: -

Modified: 24/03/1997
Surrendered Date: 31/03/1999

Expiry Date: -
Cancelled Date: -

Status: Surrendered
Site Name: Smallmead Farm Yard

Correspondence Address: -, -

Report Reference: EMS-349554_469602
Client Reference: EMS_349554_469602
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ID Distance 
(m)

Direction NGR Details

25 316 NW
469800
170200

Site Address: Trout Lakes, Pingewood, 
Reading, Berkshire, RG30 3UG

Type: Deposit of waste to land as a 
recovery operation

Size: < 25000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: BBG002
EPR reference: EA/EPR/BB3039DS/S003

Operator: Alan Hadley Limited
Waste Management licence No: 103168

Annual Tonnage: 0.0

Issue Date: 31/05/2012
Effective Date: -

Modified: 17/12/2012
Surrendered Date: 17/06/2013

Expiry Date: -
Cancelled Date: -

Status: Surrendered
Site Name: Trout Lakes

Correspondence Address: -, -

26A 435 NW 469600
170200

Site Address: Mr A L Clements_, Lakeside, 
Smallmead Road, Pingewood, Reading, 

Berkshire, RG2 0QS
Type: Household, Commercial & Industrial 

Waste T Stn
Size: < 25000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: CLE002

EPR reference: EA/EPR/AP3694SM/S003
Operator: Mr A L Clements

Waste Management licence No: 86018
Annual Tonnage: 0.0

Issue Date: 12/06/1995
Effective Date: -

Modified: 18/09/2006
Surrendered Date: 11/08/2010

Expiry Date: -
Cancelled Date: -

Status: Surrendered
Site Name: Lakeside

Correspondence Address: -, -

27A 435 NW
469600
170200

Site Address: Mr A L Clements_, Lakeside, 
Smallmead Road, Pingewood, Reading, 

Berkshire, RG2 0QS
Type: Household, Commercial & Industrial 

Waste T Stn
Size: < 25000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: CLE002

EPR reference: -
Operator: Mr A L Clements

Waste Management licence No: 86018
Annual Tonnage: 24900.0

Issue Date: 12/06/1995
Effective Date: -

Modified: 18/09/2006
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Modified

Site Name: Lakeside
Correspondence Address: Mr A L 

Clements, Pitchkettle Farm, Goodboys 
Lane, Grazeley Green, Reading, Berkshire, 

RG7 1ND

28B 450 NW
469700
170300

Site Address: Small Mead Farm Landfill, 
Island Road, Burghfield, Reading, 

Berkshire, RG30 3RU
Type: Landfill taking Non-Biodegradeable 

Wastes
Size: >= 75000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: RMC006

EPR reference: -
Operator: R M C Aggregates ( Southern) 

Ltd
Waste Management licence No: 86253

Annual Tonnage: 200000.0

Issue Date: 13/07/2001
Effective Date: -

Modified: -
Surrendered Date: -

Expiry Date: -
Cancelled Date: -

Status: Issued
Site Name: Burghfield Area D

Correspondence Address: -, R M C House, 
The Square, Lightwater, Surrey, GU18 5SS

29B 450 NW
469700
170300

Site Address: Small Mead Farm Landfill, 
Island Road, Burghfield, Reading, 

Berkshire, RG30 3RU
Type: Landfill taking Non-Biodegradeable 

Wastes
Size: >= 75000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: RMC006

EPR reference: EA/EPR/QP3299EK/S002
Operator: R M C Aggregates ( Southern ) 

Ltd
Waste Management licence No: 86253

Annual Tonnage: 150000.0

Issue Date: 13/07/2001
Effective Date: -

Modified: -
Surrendered Date: 09/06/2003

Expiry Date: -
Cancelled Date: -

Status: Surrendered
Site Name: Burghfield Area D
Correspondence Address: -, -

Report Reference: EMS-349554_469602
Client Reference: EMS_349554_469602
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ID Distance 
(m)

Direction NGR Details

Not 
shown

744 N 470200
170600

Site Address: RMC Aggregates (Southern) 
Ltd, Smallmead Farm, Burghfield, 

Reading, Berks, RG30 3UR
Type: Household, Commercial & Industrial 

Waste Landfill
Size: >= 75000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: RMC002

EPR reference: -
Operator: R M C Logistics ( South East) Ltd

Waste Management licence No: 86029
Annual Tonnage: 90000.0

Issue Date: 23/05/1980
Effective Date: -

Modified: 13/06/1995
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Closure

Site Name: Smallmead Farm
Correspondence Address: RMC Aggregates 
(Southern) Ltd, R M C House, Coldharbour 
Lane, Thorpe, Egham, Surrey, TW20 8TD

Not 
shown

744 N
470200
170600

Site Address: RMC Aggregates (Southern) 
Ltd, Smallmead Farm, Burghfield, 

Reading, Berkshire, RG30 3UR
Type: Household, Commercial & Industrial 

Waste Landfill
Size: < 25000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: RMC002

EPR reference: EA/EPR/UP3199EH/V002
Operator: R M C Logistics ( South East) Ltd

Waste Management licence No: 86029
Annual Tonnage: 90000.0

Issue Date: 23/05/1980
Effective Date: -

Modified: 13/06/1995
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Closure

Site Name: Smallmead Farm
Correspondence Address: -, -

Not 
shown

744 N
470200
170600

Site Address: RMC Aggregates (Southern) 
Ltd, Smallmead Farm, Burghfield, 

Reading, Berkshire, RG30 3UR
Type: Household, Commercial & Industrial 

Waste Landfill
Size: < 25000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: RMC002

EPR reference: EA/EPR/UP3199EH/V002
Operator: R M C Logistics ( South East ) 

Ltd
Waste Management licence No: 86029

Annual Tonnage: 90000.0

Issue Date: 23/05/1980
Effective Date: -

Modified: 13/06/1995
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Closure

Site Name: Smallmead Farm
Correspondence Address: -, -

Not 
shown

744 N 470200
170600

Site Address: RMC Aggregates (Southern) 
Ltd, Smallmead Farm, Burghfield, 

Reading, Berks, RG30 3UR
Type: Household, Commercial & Industrial 

Waste Landfill
Size: >= 75000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: RMC002

EPR reference: -
Operator: RMC Aggregates (Southern) Ltd

Waste Management licence No: 86029
Annual Tonnage: 90000.0

Issue Date: 23/05/1980
Effective Date: -

Modified: 13/06/1995
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Closure

Site Name: Smallmead Farm
Correspondence Address: RMC Aggregates 
(Southern) Ltd, R M C House, Coldharbour 
Lane, Thorpe, Egham, Surrey, TW20 8TD

Not 
shown

776 NW
469420
170500

Site Address: Burghfield Grid Substation, 
Cottage Lane, Pingewood, Reading, RG30 

3UW
Type: Storage of electrical insulating oils

Size: < 25000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: SEP002
EPR reference: EA/EPR/BB3909GD/A001

Operator: Southern Electric Power 
Distribution P L C

Waste Management licence No: 401715
Annual Tonnage: 0.0

Issue Date: 11/05/2015
Effective Date: -

Modified: -
Surrendered Date: -

Expiry Date: -
Cancelled Date: -

Status: Issued
Site Name: Burghfield Grid Substation

Correspondence Address: -, -

Report Reference: EMS-349554_469602
Client Reference: EMS_349554_469602
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ID Distance 
(m)

Direction NGR Details

Not 
shown

791 N 469900
170700

Site Address: RMC Aggregates (Southern) 
Ltd, Smallmead Farm, Island Road, 

Burghfield, Reading, Berks, RG30 3UR
Type: Household, Commercial & Industrial 

Waste Landfill
Size: >= 75000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: RMC001

EPR reference: -
Operator: RMC Aggregates (Southern) Ltd

Waste Management licence No: 86028
Annual Tonnage: 240000.0

Issue Date: 10/10/1980
Effective Date: -

Modified: 17/07/2002
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Modified

Site Name: Smallmead Farm Section A
Correspondence Address: RMC Aggregates 
(Southern) Ltd, R M C House, Coldharbour 
Lane, Thorpe, Egham, Surrey, TW20 8TD

Not 
shown

791 N
469900
170700

Site Address: RMC Aggregates (Southern) 
Ltd, Smallmead Farm, Island Road, 

Burghfield, Reading, Berks, RG30 3UR
Type: Household, Commercial & Industrial 

Waste Landfill
Size: >= 75000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: RMC001

EPR reference: -
Operator: Biffa Waste Services Ltd

Waste Management licence No: 86028
Annual Tonnage: 240000.0

Issue Date: 10/10/1980
Effective Date: -

Modified: 03/07/2003
Surrendered Date: -

Expiry Date: -
Cancelled Date: -

Status: IPPC
Site Name: Smallmead Farm Section A

Correspondence Address: RMC Aggregates 
(Southern) Ltd, Coronation Road, Cressex, 

High Wycombe, Bucks, HP12 3TZ

Not 
shown

791 N 469900
170700

Site Address: RMC Aggregates (Southern) 
Ltd, Smallmead Farm, Island Road, 

Burghfield, Reading, Berks, RG30 3UR
Type: Household, Commercial & Industrial 

Waste Landfill
Size: >= 75000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: RMC001

EPR reference: -
Operator: Biffa Waste Services Ltd

Waste Management licence No: 86028
Annual Tonnage: 240000.0

Issue Date: 10/10/1980
Effective Date: -

Modified: 03/07/2003
Surrendered Date: -

Expiry Date: -
Cancelled Date: -

Status: IPPC
Site Name: Smallmead Farm Section A

Correspondence Address: RMC Aggregates 
(Southern) Ltd, Coronation Road, Cressex, 

High Wycombe, Bucks, HP12 3TZ

Not 
shown

791 N
469900
170700

Site Address: RMC Aggregates (Southern) 
Ltd, Smallmead Farm, Island Road, 

Burghfield, Reading, Berks, RG30 3UR
Type: Household, Commercial & Industrial 

Waste Landfill
Size: >= 75000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: RMC001

EPR reference: -
Operator: Biffa Waste Services Ltd

Waste Management licence No: 86028
Annual Tonnage: 240000.0

Issue Date: 10/10/1980
Effective Date: -

Modified: 03/07/2003
Surrendered Date: -

Expiry Date: -
Cancelled Date: -

Status: IPPC
Site Name: Smallmead Farm Section A
Correspondence Address: -, Coronation 
Road, Cressex, High Wycombe, Bucks, 

HP12 3TZ

Not 
shown

925 E 471000
170000

Site Address: Reading Football Club, 
Smallmead, Bennet road, Reading, Berks, 

RG2 0JL
Type: Household, Commercial & Industrial 

Waste Landfill
Size: >= 75000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: RFC001

EPR reference: -
Operator: Reading Football Club

Waste Management licence No: 86039
Annual Tonnage: 75000.0

Issue Date: 03/06/1997
Effective Date: -

Modified: -
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Closure

Site Name: Reading Football Club
Correspondence Address: Reading 

Football Club, Madjeski Stadium, Acre 
Road, Reading, Berks, RG3 2EF

Report Reference: EMS-349554_469602
Client Reference: EMS_349554_469602
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ID Distance 
(m)

Direction NGR Details

Not 
shown

925 E 471000
170000

Site Address: Reading Football Club, 
Smallmead, Bennet road, Reading, 

Berkshire, RG2 0JL
Type: Household, Commercial & Industrial 

Waste Landfill
Size: < 25000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: RFC001

EPR reference: EA/EPR/XP3199EZ/A001
Operator: Reading Football Club

Waste Management licence No: 86039
Annual Tonnage: 75000.0

Issue Date: 03/06/1997
Effective Date: -

Modified: -
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Closure

Site Name: Reading Football Club
Correspondence Address: -, -

Not 
shown

972 NE
470800
170500

Site Address: John Mould, Reading 
Speedway Stadium, A33 Relief Road, 

Reading, Berkshire, RG2 0JL
Type: Material Recycling Treatment 

Facility
Size: >= 75000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: MOU001

EPR reference: EA/EPR/CP3698LG/S003
Operator: Mould J

Waste Management licence No: 86010
Annual Tonnage: 0.0

Issue Date: 13/05/1992
Effective Date: -

Modified: 13/06/1995
Surrendered Date: 28/11/2008

Expiry Date: -
Cancelled Date: -

Status: Surrendered
Site Name: Smallmead Transfer Station

Correspondence Address: -, -

Not 
shown 972 NE

470800
170500

Site Address: John Mould, Island Road, 
Reading, Berks, RG2 0RP

Type: Material Recycling Treatment 
Facility

Size: >= 75000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: MOU001
EPR reference: -

Operator: John Mould
Waste Management licence No: 86010

Annual Tonnage: 300000.0

Issue Date: 13/05/1992
Effective Date: -

Modified: 13/06/1995
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Modified

Site Name: Island Road Transfer Station
Correspondence Address: John Mould, 
Hydecrete Pit, Pingewood Road North, 
Burghfield, Reading, Berks, RG3 3XN

Not 
shown 972 NE

470800
170500

Site Address: John Mould, Island Road, 
Reading, Berks, RG2 0RP

Type: Material Recycling Treatment 
Facility

Size: >= 75000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: MOU001
EPR reference: -

Operator: Mould John
Waste Management licence No: 86010

Annual Tonnage: 300000.0

Issue Date: 13/05/1992
Effective Date: -

Modified: 13/06/1995
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Modified

Site Name: Island Road Transfer Station
Correspondence Address: John Mould, 
Hydecrete Pit, Pingewood Road North, 
Burghfield, Reading, Berks, RG3 3XN

Not 
shown

980 E 471000
170200

Site Address: SITA, Smallmead Farm 
Landfill, Bennet Road, Reading, Berks, RG2 

0RP
Type: Household, Commercial & Industrial 

Waste T Stn
Size: Unknown

Environmental Permitting Regulations 
(Waste) Licence Number: SIT001

EPR reference: -
Operator: SITA

Waste Management licence No: 86005
Annual Tonnage: 0.0

Issue Date: 28/04/1993
Effective Date: -

Modified: 16/01/1997
Surrendered Date: 29/10/1999

Expiry Date: -
Cancelled Date: -

Status: Surrendered
Site Name: Smallmead CA Site

Correspondence Address: SITA, The 
Pickeridge, Stoke Common Road, Fulmer, 

Bucks, SL3 6HA

Report Reference: EMS-349554_469602
Client Reference: EMS_349554_469602
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ID Distance 
(m)

Direction NGR Details

Not 
shown

980 E 471000
170200

Site Address: SITA, Smallmead Farm 
Landfill, Bennet Road, Reading, Berkshire, 

RG2 0RP
Type: Household, Commercial & Industrial 

Waste T Stn
Size: < 25000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: SIT001

EPR reference: EA/EPR/MP3099EP/S003
Operator: SITA

Waste Management licence No: 86005
Annual Tonnage: 25000.0

Issue Date: 28/04/1993
Effective Date: -

Modified: 16/01/1997
Surrendered Date: 29/10/1999

Expiry Date: -
Cancelled Date: -

Status: Surrendered
Site Name: Smallmead CA Site

Correspondence Address: -, -

Not 
shown

1036 NE
470800
170590

Site Address: Reading Sewage Treatment 
Works, Island Road, Reading, Berkshire, 

RG2 0RP
Type: Landfill Gas Engine (<3 mW)

Size: < 25000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: THU134
EPR reference: EA/EPR/MP3338LU/V002
Operator: Thames Water Utilities Limited
Waste Management licence No: 400034

Annual Tonnage: 0.0

Issue Date: 03/04/2013
Effective Date: -

Modified: -
Surrendered Date: -

Expiry Date: -
Cancelled Date: -

Status: Issued
Site Name: Reading Combined Heat And 

Power Plant
Correspondence Address: -, -

Not 
shown

1091 NE
470600
170800

Site Address: Reading Borough Council, 
Smallmead CAS, Island road, Reading, 

Berks, RG2 0RP
Type: Household, Commercial & Industrial 

Waste T Stn
Size: >= 25000 tonnes < 75000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: REA004
EPR reference: -

Operator: Reading Borough Council
Waste Management licence No: 86007

Annual Tonnage: 0.0

Issue Date: 23/03/1993
Effective Date: 22/01/2000

Modified: 31/05/2000
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Modified

Site Name: Smallmead Ca Site 2
Correspondence Address: Mr Andrew 
Withy c/o Reading CC, Civic Centre, 

Reading, Berkshire, RG1 7TD

Not 
shown 1091 NE

470600
170800

Site Address: Reading Borough Council, 
Smallmead Civic Amenity Site, Island 

Road, Reading, Berkshire, RG2 0RP
Type: Household Waste Amenity Site
Size: >= 25000 tonnes < 75000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: RE3001
EPR reference: EA/EPR/MP3999EA/S007

Operator: R E 3 Ltd
Waste Management licence No: 86007

Annual Tonnage: 0.0

Issue Date: 23/03/1993
Effective Date: 13/01/2007

Modified: 12/12/2003
Surrendered Date: 01/02/2013

Expiry Date: -
Cancelled Date: -

Status: Surrendered
Site Name: Smallmead Civic Amenity Site

Correspondence Address: -, -

Not 
shown

1091 NE 470600
170800

Site Address: Reading Borough Council, 
Smallmead Ca Site, Island road, Reading, 

Berks, RG2 0RP
Type: Household, Commercial & Industrial 

Waste T Stn
Size: >= 25000 tonnes < 75000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: RE3001
EPR reference: -

Operator: R E 3 Ltd
Waste Management licence No: 86007

Annual Tonnage: 0.0

Issue Date: 23/03/1993
Effective Date: 13/01/2007

Modified: 12/12/2003
Surrendered Date: -

Expiry Date: -
Cancelled Date: -

Status: Transferred
Site Name: Smallmead C A Site 2

Correspondence Address: -, Ground Floor 
West, Pavilion Drive, Northampton 

Business Park, Northampton, Northants, 
NN4 7RG

Report Reference: EMS-349554_469602
Client Reference: EMS_349554_469602
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ID Distance 
(m)

Direction NGR Details

Not 
shown 1123 NE

470625
170823

Site Address: Land/premises At, Island 
Road, Reading, Berkshire, RG2 0RP

Type: Household, Commercial & Industrial 
Waste T Stn

Size: >= 75000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: WRG001
EPR reference: EA/EPR/BP3298EE/A001

Operator: W R G Berkshire Ltd
Waste Management licence No: 100243

Annual Tonnage: 295000.0

Issue Date: 31/03/2008
Effective Date: -

Modified: -
Surrendered Date: -

Expiry Date: -
Cancelled Date: -

Status: Issued
Site Name: Smallmead Waste 

Management Centre
Correspondence Address: -, -

Not 
shown

1123 NE
470625
170823

Site Address: Smallmead Waste 
Management Centre, Island Road, 

Reading, Berkshire, RG2 0RP
Type: Household, Commercial & Industrial 

Waste T Stn
Size: >= 75000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: WRG001

EPR reference: EA/EPR/BP3298EE/V002
Operator: F C C Environment ( Berkshire ) 

Limited
Waste Management licence No: 100243

Annual Tonnage: 295000.0

Issue Date: 31/03/2008
Effective Date: -

Modified: 12/11/2012
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Modified

Site Name: Smallmead Waste 
Management Centre

Correspondence Address: -, -

Not 
shown 1123 NE

470625
170823

Site Address: Land/premises At, Island 
Road, Reading, Berkshire, RG2 0RP
Type: HCI Waste TS + treatment + 

asbestos
Size: >= 75000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: WRG001

EPR reference: BP3298EE/A001
Operator: W R G Berkshire Ltd

Waste Management licence No: 100243
Annual Tonnage: 0.0

Issue Date: 31/03/2008
Effective Date: -

Modified: -
Surrendered Date: -

Expiry Date: -
Cancelled Date: -

Status: Issued
Site Name: Smallmead Waste 

Management Centre
Correspondence Address: -, -

Not 
shown

1126 NE 470600
170840

Site Address: RMC Aggregates (Southern) 
Ltd, Smallmead Farm, Island Road, 

Burghfield, Reading, Berkshire, RG30 3UR
Type: Household, Commercial & Industrial 

Waste Landfill
Size: < 25000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: RMC001

EPR reference: EA/EPR/UP3699ED/V006
Operator: Biffa Waste Services Ltd

Waste Management licence No: 86028
Annual Tonnage: 250000.0

Issue Date: 10/10/1980
Effective Date: -

Modified: 03/07/2003
Surrendered Date: -

Expiry Date: -
Cancelled Date: -

Status: To PPC
Site Name: Burghfield Landfill
Correspondence Address: -, -

Not 
shown

1133 NE
471112
170324

Site Address: Unit 1, Smallmead Road, 
Reading, Berkshire, RG2 0QS

Type: Household, Commercial & Industrial 
Waste T Stn

Size: >= 25000 tonnes < 75000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: CLE009
EPR reference: EA/EPR/AP3394SJ/A001

Operator: Clements Austin Leslie
Waste Management licence No: 86410

Annual Tonnage: 75000.0

Issue Date: 15/12/2006
Effective Date: -

Modified: -
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Expired

Site Name: Clembins Skip Hire
Correspondence Address: -, -

Report Reference: EMS-349554_469602
Client Reference: EMS_349554_469602
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ID Distance 
(m)

Direction NGR Details

Not 
shown

1144 SW 469200
168800

Site Address: Moores Farm, Pingewood, 
Reading, Berkshire, RG30 3UH

Type: Deposit of waste to land as a 
recovery operation

Size: < 25000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: CAV009
EPR reference: EA/EPR/DB3532AY/A001

Operator: Caversham Project 
Management Ltd

Waste Management licence No: 103620
Annual Tonnage: 31000.0

Issue Date: 26/06/2012
Effective Date: -

Modified: -
Surrendered Date: -

Expiry Date: -
Cancelled Date: -

Status: Issued
Site Name: Moores Farm

Correspondence Address: -, -

Not 
shown

1264 E
471300
170200

Site Address: Reading Borough Council, 
Contract Services, 6, Darwin Close, 

Reading, Berkshire, RG2 0SG
Type: Household, Commercial & Industrial 

Waste T Stn
Size: >= 25000 tonnes < 75000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: REA002
EPR reference: EA/EPR/MP3499EK/V003

Operator: Reading Borough Council
Waste Management licence No: 86011

Annual Tonnage: 32000.0

Issue Date: 29/06/1992
Effective Date: -

Modified: 28/09/2001
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Modified

Site Name: Darwin Close Transfer Station
Correspondence Address: -, -

Not 
shown 1264 E

471300
170200

Site Address: Reading Borough Council, 
Contract Services, 6, Darwin Close, 

Reading, Berkshire, RG2 0SG
Type: Clinical Waste Transfer Station

Size: < 25000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: REA003
EPR reference: EA/EPR/DP3799EU/V003

Operator: Reading Borough Council
Waste Management licence No: 86204

Annual Tonnage: 504.0

Issue Date: 19/10/1998
Effective Date: -

Modified: 30/08/2005
Surrendered Date: -

Expiry Date: -
Cancelled Date: -

Status: Issued
Site Name: Darwin Close Ts2
Correspondence Address: -, -

Not 
shown

1306 W 468600
169700

Site Address: John Mould, Reading Quarry, 
Berry's Lane, Pingewood, Reading, 

Berkshire, RG30 3XA
Type: Landfill taking Non-Biodegradeable 

Wastes
Size: < 25000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: MOU003

EPR reference: EA/EPR/XP3799EB/V002
Operator: Mould John

Waste Management licence No: 86040
Annual Tonnage: 4999.0

Issue Date: 21/10/1997
Effective Date: -

Modified: 14/07/2004
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Closure

Site Name: Reading Quarry
Correspondence Address: -, -

Not 
shown

1306 W
468600
169700

Site Address: John Mould, Reading Quarry, 
Berry's Lane, Pingewood, Reading, 

Berkshire, RG30 3XA
Type: Landfill taking Non-Biodegradeable 

Wastes
Size: >= 25000 tonnes < 75000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: MOU003
EPR reference: -

Operator: Mould John
Waste Management licence No: 86040

Annual Tonnage: 74000.0

Issue Date: 21/10/1997
Effective Date: -

Modified: -
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Closure

Site Name: Reading Quarry
Correspondence Address: John Mould, 

Hyde Crete Pit, Pingewood Road North, 
Reading, Berkshire, RG30 3XN

Report Reference: EMS-349554_469602
Client Reference: EMS_349554_469602
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ID Distance 
(m)

Direction NGR Details

Not 
shown

1306 W 468600
169700

Site Address: John Mould, Reading Quarry, 
Berry's Lane, Pingewood, Reading, 

Berkshire, RG30 3XA
Type: Landfill taking Non-Biodegradeable 

Wastes
Size: >= 25000 tonnes < 75000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: MOU003
EPR reference: -

Operator: John Mould
Waste Management licence No: 86040

Annual Tonnage: 74000.0

Issue Date: 21/10/1997
Effective Date: -

Modified: -
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Closure

Site Name: Reading Quarry
Correspondence Address: John Mould, 

Hyde Crete Pit, Pingewood Road North, 
Reading, Berkshire, RG30 3XN

Not 
shown

1306 W
468600
169700

Site Address: Berry Lane, Pingewood, 
Reading, Berkshire, RG30 3XA

Type: Physical Treatment Facility
Size: >= 25000 tonnes < 75000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: MOU008
EPR reference: -

Operator: Mould John
Waste Management licence No: 86347

Annual Tonnage: 24999.0

Issue Date: 24/03/2005
Effective Date: -

Modified: -
Surrendered Date: -

Expiry Date: -
Cancelled Date: -

Status: Issued
Site Name: Reading Quarry

Correspondence Address: Eric Howell, 1, 
Pingewood Close, Pingewood Road North, 

Reading, Berkshire, RG30 3XT

Not 
shown

1306 W
468600
169700

Site Address: Reading Quarry, Berry's 
Lane, Pingewood, Reading, Berkshire, 

RG30 3XA
Type: Physical Treatment Facility

Size: < 25000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: MOU008
EPR reference: EA/EPR/LP3295ER/V002

Operator: Mould John
Waste Management licence No: 86347

Annual Tonnage: 0.0

Issue Date: 24/03/2005
Effective Date: -

Modified: 26/01/2012
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Expired

Site Name: Reading Quarry
Correspondence Address: -, -

Not 
shown

1339 E
471361
170258

Site Address: 6, Commercial Road, 
Reading, Berkshire, RG2 0QZ

Type: Clinical Waste Transfer Station
Size: < 25000 tonnes

Environmental Permitting Regulations 
(Waste) Licence Number: DAN029

EPR reference: EA/EPR/CP3394SP/V003
Operator: Daniels Corporation 

International Ltd
Waste Management licence No: 86277

Annual Tonnage: 499.0

Issue Date: 10/01/2003
Effective Date: 27/11/2008

Modified: 12/07/2011
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Modified

Site Name: The Daniels Corporation 
International Ltd

Correspondence Address: -, -

Not 
shown

1339 E
471361
170258

Site Address: White Rose Environmental, 
6, Commercial Road, Reading, Reading, 

Berkshire, RG2 0QZ
Type: Clinical Waste Transfer Station

Size: < 25000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: WHI067
EPR reference: -

Operator: Sterile Technologies 
( Newcastle) Ltd

Waste Management licence No: 86277
Annual Tonnage: 4999.0

Issue Date: 10/01/2003
Effective Date: 09/01/2008

Modified: 12/07/2004
Surrendered Date: -

Expiry Date: -
Cancelled Date: -

Status: Transferred
Site Name: White Rose Environmental
Correspondence Address: -, 2nd Floor 

Apex House, London Road, Northfleet, 
Kent, DA11 9PD
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ID Distance 
(m)

Direction NGR Details

Not 
shown

1428 E 471463
170230

Site Address: Select Environmental 
Services, 5 - 7, Bennet Road, Reading, 

Berkshire, RG2 0QX
Type: Clinical Waste Transfer Station

Size: < 25000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: SEL019
EPR reference: EA/EPR/CP3099VG/A001
Operator: Select Environmental Services 

Ltd
Waste Management licence No: 100913

Annual Tonnage: 74999.0

Issue Date: 21/05/2009
Effective Date: -

Modified: -
Surrendered Date: -

Expiry Date: -
Cancelled Date: -

Status: Issued
Site Name: Select Environmental Services

Correspondence Address: -, -

Not 
shown

1484 E
471500
170300

Site Address: Select Environmental, 
Commercial Road, Reading, Reading, 

Berkshire, RG2 9ST
Type: Clinical Waste Transfer Station

Size: < 25000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: SEL008
EPR reference: -

Operator: Select Environmental Services 
Ltd

Waste Management licence No: 86277
Annual Tonnage: 0.0

Issue Date: 10/01/2003
Effective Date: -

Modified: -
Surrendered Date: -

Expiry Date: -
Cancelled Date: -

Status: Issued
Site Name: Select Environmental Services 

Ltd
Correspondence Address: -, 6, Commercial 

Road, Reading, Berkshire, RG2 0QZ

Not 
shown 1484 E

471500
170300

Site Address: Healthcare Waste, 
Commercial Road, Reading, Reading, 

Berkshire, RG2 9ST
Type: Clinical Waste Transfer Station

Size: < 25000 tonnes
Environmental Permitting Regulations 

(Waste) Licence Number: SEL008
EPR reference: -

Operator: Healthcare Waste Limited
Waste Management licence No: 86277

Annual Tonnage: 0.0

Issue Date: 10/01/2003
Effective Date: -

Modified: 12/07/2004
Surrendered Date: -

Expiry Date: -
Cancelled Date: -
Status: Modified

Site Name: Healthcare Waste Limited
Correspondence Address: -, 6, Commercial 

Road, Reading, Berkshire, RG2 0QZ
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4. Current Land Use Map
NW N NE

W E

SW S SE
© Crown copyright and database rights 2016. 

Ordnance Survey license 100035207.

Report Reference: EMS-349554_469602
Client Reference: EMS_349554_469602

34



4. Current Land Uses

4.1 Current Industrial Data

Records of potentially contaminative industrial sites within 250m of the study site: 3

The following records are represented as points on the Current Land Uses map.

ID
Distance 

(m)
Directio

n
Company NGR Address Activity Category

1 97 SE Cloud 
Distribution

470169
169733

450, Brook Drive, Reading, 
RG2 6UU

Distribution and Haulage Transport, Storage and 
Delivery

2 108 NE
Electricity 

Sub Station
469969
170007

RG30 Electrical Features
Infrastructure and 

Facilities

3 139 N Polish Car
469891
170044

Pingemead Farm, 
Pingewood, Reading, RG30 

3UR

Vehicle Repair, Testing 
and Servicing

Repair and Servicing

4.2 Petrol and Fuel Sites

Records of petrol or fuel sites within 500m of the study site: 0

Database searched and no data found.

4.3 National Grid High Voltage Underground Electricity Transmission Cables

This dataset identifies the high voltage electricity transmission lines running between generating power 
plants  and  electricity  substations.  The  dataset  does  not  include  the  electricity  distribution  network 
(smaller,  lower  voltage  cables  distributing  power  from  substations  to  the  local  user  network).  This 
information has been extracted from databases held by National Grid and is provided for information only 
with no guarantee as to its completeness or accuracy. National Grid do not offer any warranty as to the  
accuracy of the available data and are excluded from any liability for any such inaccuracies or errors.

Records of National Grid high voltage underground electricity transmission cables within 500m of the 
study site: 0

Database searched and no data found.
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4.4 National Grid High Pressure Gas Transmission Pipelines

This dataset identifies high-pressure,  large diameter pipelines which carry gas between gas terminals,  
power stations, compressors and storage facilities. The dataset does not include the Local Transmission 
System (LTS) which supplies gas directly into homes and businesses. This information has been extracted 
from databases held by National Grid and is provided for information only with no guarantee as to its 
completeness or accuracy. National Grid do not offer any warranty as to the accuracy of the available  
data and are excluded from any liability for any such inaccuracies or errors.

Records of National Grid high pressure gas transmission pipelines within 500m of the study site: 0

Database searched and no data found.
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5. Geology
5.1 Artificial Ground and Made Ground

Database searched and no data found.

The database has been searched on site, including a 50m buffer.

5.2 Superficial Ground and Drift Geology 

The database has been searched on site, including a 50m buffer.

Lex Code Description Rock Type

BGGR BEENHAM GRANGE GRAVEL MEMBER SAND AND GRAVEL [UNLITHIFIED 
DEPOSITS CODING SCHEME]

5.3 Bedrock and Solid Geology 

The database has been searched on site, including a 50m buffer.

Lex Code Description Rock Type

LMBE-CLSISA LAMBETH GROUP CLAY, SILT AND SAND

(Derived from the BGS 1:50,000 Digital Geological Map of Great Britain)
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6 Hydrogeology and Hydrology
6a. Aquifer Within Superficial 
Geology
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6b. Aquifer Within Bedrock 
Geology and Abstraction 
Licenses
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© Crown copyright and database rights 2016 

Ordnance Survey license 100035207.
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6c. Hydrogeology – Source 
Protection Zones and Potable 
Water Abstraction Licenses
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6d. Hydrogeology – Source 
Protection Zones within confined 
aquifer
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SW S SE
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Ordnance Survey license 100035207.
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6e. Hydrology – Detailed River 
Network and River Quality
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© Crown copyright and database rights 2016. 

Ordnance Survey license 100035207.
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6.Hydrogeology and Hydrology
6.1 Aquifer within Superficial Deposits

Are there records of strata classification within the superficial geology at or in proximity to the property?
Yes

From 1 April  2010,  the  Environment Agency's  Groundwater  Protection Policy  has  been using aquifer 
designations consistent with the Water Framework Directive.  For further details on the designation and 
interpretation of this information, please refer to the Groundsure Enviroinsight User Guide.

The following aquifer records are shown on the Aquifer within Superficial Geology Map (6a):

ID
Distanc

e (m)
Direction Designation Description

1 0 On Site Secondary A
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. 
These are generally aquifers formerly classified as minor aquifers

2 0 On Site Secondary A
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. 
These are generally aquifers formerly classified as minor aquifers

3 91 N Secondary A
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. 
These are generally aquifers formerly classified as minor aquifers

4 115 NE Secondary A
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. 
These are generally aquifers formerly classified as minor aquifers

6.2 Aquifer within Bedrock Deposits

Are there records of strata classification within the bedrock geology at or in proximity to the property?Yes

From 1 April  2010,  the  Environment Agency's  Groundwater  Protection Policy  has  been using aquifer 
designations consistent with the Water Framework Directive. For further details on the designation and 
interpretation of this information, please refer to the Groundsure Enviroinsight User Guide.

The following aquifer records are shown on the Aquifer within Bedrock Geology Map (6b):

ID
Distanc

e (m)
Direction Designation Description

1 0 On Site Secondary A
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. 
These are generally aquifers formerly classified as minor aquifers

2 0 On Site Secondary A
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. 
These are generally aquifers formerly classified as minor aquifers

5 78 SE Unproductive These are rock layers or drift deposits with low permeability that have negligible 
significance for water supply or river base flow

3 91 N Secondary A
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. 
These are generally aquifers formerly classified as minor aquifers

4 115 NE Secondary A
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. 
These are generally aquifers formerly classified as minor aquifers
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ID Distanc
e (m)

Direction Designation Description

6 159 S Unproductive
These are rock layers or drift deposits with low permeability that have negligible 

significance for water supply or river base flow

6.3 Groundwater Abstraction Licences

Are there any Groundwater Abstraction Licences within 2000m of the study site? Yes

The following Abstraction Licences records are represented as points, lines and regions on the Aquifer 
within Bedrock Geology Map (6b):

ID Distanc
e (m)

Direction NGR Details

7 87 N 470090
169930

Status: Historical
Licence No: 28/39/22/0276

Details: Spray Irrigation - Direct
Direct Source: Thames Groundwater
Point: Smallmead Farm, Pingewood

Data Type: Point
Name: THE PRUDENTIAL ASSUR. COM. LTD

Annual Volume (m³): -
Max Daily Volume (m³): -
Original Application No: -

Original Start Date: 9/1/1967
Expiry Date: -
Issue No: 101

Version Start Date: 30/7/1999
Version End Date: 

8A 263 SE
470720
170020

Status: Active
Licence No: 28/39/22/0644

Details: General Use Relating To Secondary 
Category (Low Loss)

Direct Source: Thames Groundwater
Point: Madejski Stadium Complex - 424 

Wellpoints
Data Type: Region

Name: READING FOOTBALL CLUB PLC

Annual Volume (m³): 189735
Max Daily Volume (m³): 518.4

Original Application No: WRW/A/1220
Original Start Date: 28/7/2008

Expiry Date: 31/3/2023
Issue No: 1

Version Start Date: 28/7/2008
Version End Date: 

9A 265 SE
470520
169900

Status: Historical
Licence No: 28/39/22/0578

Details: General Use Relating To Secondary 
Category (Low Loss)

Direct Source: Thames Groundwater
Point: Madejski Stadium Wellpoints

Data Type: Region
Name: READING FOOTBALL CLUB PLC

Annual Volume (m³): 189734.4
Max Daily Volume (m³): 518.4

Original Application No: WRA/6539
Original Start Date: 8/6/1998

Expiry Date: 30/6/2008
Issue No: 100

Version Start Date: 8/6/1998
Version End Date: 

10B 272 N
469900
170180

Status: Active
Licence No: 28/39/22/0463

Details: Drinking, Cooking, Sanitary, Washing, 
(Small Garden) - Household

Direct Source: Thames Groundwater
Point: Pingewood Business Estate, Smallmead 

Road, Reading
Data Type: Point

Name: KENNET VALLEY PARK LTD

Annual Volume (m³): 6819
Max Daily Volume (m³): 22.73

Original Application No: -
Original Start Date: 29/7/1980

Expiry Date: -
Issue No: 101

Version Start Date: 1/4/2008
Version End Date: 

11B 272 N 469900
170180

Status: Active
Licence No: 28/39/22/0463

Details: General Farming & Domestic
Direct Source: Thames Groundwater

Point: Pingewood Business Estate, Smallmead 
Road, Reading

Data Type: Point
Name: KENNET VALLEY PARK LTD

Annual Volume (m³): 6819
Max Daily Volume (m³): 22.73

Original Application No: -
Original Start Date: 29/7/1980

Expiry Date: -
Issue No: 101

Version Start Date: 1/4/2008
Version End Date: 
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ID Distanc
e (m)

Direction NGR Details

Not 
shown

789 NW
469400
170500

Status: Historical
Licence No: 28/39/22/0432

Details: Drinking, Cooking, Sanitary, Washing, 
(Small Garden) - Commercial/Industrial/Public 

Services
Direct Source: Thames Groundwater
Point: Seb Cottage Lane, Burghfield

Data Type: Point
Name: SOUTHERN ELECTRICITY BOARD

Annual Volume (m³): -
Max Daily Volume (m³): -

Original Application No: WRA/1450/38
Original Start Date: 28/7/1976

Expiry Date: -
Issue No: 100

Version Start Date: 28/7/1976
Version End Date: 

13 846 SE 470700
169200

Status: Historical
Licence No: 28/39/22/0556

Details: General use relating to Secondary 
Category (Medium Loss)

Direct Source: Thames Groundwater
Point: Berkshire Brewery Point 'd'

Data Type: Point
Name: SCOTTISH COURAGE BREWING LTD

Annual Volume (m³): -
Max Daily Volume (m³): -

Original Application No: WRA/6342
Original Start Date: -

Expiry Date: 31/12/2001
Issue No: 100

Version Start Date: 9/5/2000
Version End Date: 

Not 
shown

862 S
470300
168900

Status: Historical
Licence No: 28/39/22/0166

Details: General Farming & Domestic
Direct Source: Thames Groundwater

Point: Hartley Court Farm, Three Mile Cross
Data Type: Point
Name: HEWISON

Annual Volume (m³): -
Max Daily Volume (m³): -

Original Application No: WRA/1763/1
Original Start Date: 5/9/1966

Expiry Date: -
Issue No: 100

Version Start Date: 21/11/1985
Version End Date: 

15 862 SE 470740
169220

Status: Historical
Licence No: 28/39/22/0614

Details: Process Water
Direct Source: Thames Groundwater

Point: Berkshire Brewery Point 'd'
Data Type: Point

Name: Heineken UK Ltd

Annual Volume (m³): 3000000
Max Daily Volume (m³): 9550

Original Application No: NPS/WR/002635
Original Start Date: 1/1/2002

Expiry Date: 31/12/2011
Issue No: 4

Version Start Date: 23/11/2009
Version End Date: 

Not 
shown

987 SE
470800
169100

Status: Historical
Licence No: 28/39/22/0556

Details: General use relating to Secondary 
Category (Medium Loss)

Direct Source: Thames Groundwater
Point: Berkshire Brewery Point 'c'

Data Type: Point
Name: SCOTTISH COURAGE BREWING LTD

Annual Volume (m³): -
Max Daily Volume (m³): -

Original Application No: WRA/6342
Original Start Date: -

Expiry Date: 31/12/2001
Issue No: 100

Version Start Date: 9/5/2000
Version End Date: 

Not 
shown

1023 E 471100
169650

Status: Historical
Licence No: 28/39/22/0614

Details: Process Water
Direct Source: Thames Groundwater
Point: Berkshire Brewery - Point 'e'

Data Type: Point
Name: Heineken UK Ltd

Annual Volume (m³): 3000000
Max Daily Volume (m³): 9550

Original Application No: NPS/WR/002635
Original Start Date: 1/1/2002

Expiry Date: 31/12/2011
Issue No: 4

Version Start Date: 23/11/2009
Version End Date: 

Not 
shown

1054 SE
470890
169100

Status: Historical
Licence No: 28/39/22/0614

Details: Process Water
Direct Source: Thames Groundwater
Point: Berkshire Brewery - Point 'c'

Data Type: Point
Name: Heineken UK Ltd

Annual Volume (m³): 3000000
Max Daily Volume (m³): 9550

Original Application No: NPS/WR/002635
Original Start Date: 1/1/2002

Expiry Date: 31/12/2011
Issue No: 4

Version Start Date: 23/11/2009
Version End Date: 

Not 
shown

1311 SE 471130
168990

Status: Historical
Licence No: 28/39/22/0614

Details: Process Water
Direct Source: Thames Groundwater
Point: Berkshire Brewery - Point 'a'

Data Type: Point
Name: Heineken UK Ltd

Annual Volume (m³): 3000000
Max Daily Volume (m³): 9550

Original Application No: NPS/WR/002635
Original Start Date: 1/1/2002

Expiry Date: 31/12/2011
Issue No: 4

Version Start Date: 23/11/2009
Version End Date: 
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ID Distanc
e (m)

Direction NGR Details

Not 
shown

1335 NE 471300
170400

Status: Historical
Licence No: 28/39/22/0525

Details: Laundry Use
Direct Source: Thames Groundwater

Point: Darwin Close, Whitley, Reading
Data Type: Point

Name: CLEAN LINEN SERVICES LTD

Annual Volume (m³): -
Max Daily Volume (m³): -
Original Application No: -

Original Start Date: -
Expiry Date: 31/12/2001

Issue No: 101
Version Start Date: 1/4/2000

Version End Date: 

Not 
shown

1344 SE
471100
168900

Status: Historical
Licence No: 28/39/22/0556

Details: General use relating to Secondary 
Category (Medium Loss)

Direct Source: Thames Groundwater
Point: Berkshire Brewery Point 'a'

Data Type: Point
Name: SCOTTISH COURAGE BREWING LTD

Annual Volume (m³): -
Max Daily Volume (m³): -

Original Application No: WRA/6342
Original Start Date: -

Expiry Date: 31/12/2001
Issue No: 100

Version Start Date: 9/5/2000
Version End Date: 

Not 
shown

1345 N 470300
171200

Status: Active
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station 'bh E'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000

Original Application No: NPS/WR/008557
Original Start Date: 5/9/1966

Expiry Date: 31/3/2023
Issue No: 101

Version Start Date: 1/1/2013
Version End Date: 

Not 
shown

1345 N
470300
171200

Status: Historical
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station Bh 'e'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000
Original Application No: RG952
Original Start Date: 5/9/1966

Expiry Date: -
Issue No: 100

Version Start Date: 11/6/1998
Version End Date: 

Not 
shown

1370 N 470380
171200

Status: Active
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station 'bh F'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000

Original Application No: NPS/WR/008557
Original Start Date: 5/9/1966

Expiry Date: 31/3/2023
Issue No: 101

Version Start Date: 1/1/2013
Version End Date: 

Not 
shown

1370 N
470380
171200

Status: Historical
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station Bh 'f'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000
Original Application No: RG952
Original Start Date: 5/9/1966

Expiry Date: -
Issue No: 100

Version Start Date: 11/6/1998
Version End Date: 

Not 
shown

1394 NE 471360
170410

Status: Active
Licence No: 28/39/22/0612

Details: Laundry Use
Direct Source: Thames Groundwater

Point: Darwin Close, Whitley, Reading, 
Berkshire

Data Type: Point
Name: CLEAN LINEN SERVICES LTD

Annual Volume (m³): 181840
Max Daily Volume (m³): 655

Original Application No: WRW/A/1085
Original Start Date: 1/1/2002

Expiry Date: 31/3/2017
Issue No: 1

Version Start Date: 1/1/2002
Version End Date: 

Not 
shown

1414 NE
470660
171130

Status: Historical
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station Bh 'h'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000
Original Application No: RG952
Original Start Date: 5/9/1966

Expiry Date: -
Issue No: 100

Version Start Date: 11/6/1998
Version End Date: 

Report Reference: EMS-349554_469602
Client Reference: EMS_349554_469602
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ID Distanc
e (m)

Direction NGR Details

Not 
shown

1414 NE 470660
171130

Status: Active
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater

Point: Fobney Pumping Station 'bh H'
Data Type: Point

Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000

Original Application No: NPS/WR/008557
Original Start Date: 5/9/1966

Expiry Date: 31/3/2023
Issue No: 101

Version Start Date: 1/1/2013
Version End Date: 

Not 
shown

1487 N
470610
171230

Status: Historical
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station Bh 'g'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000
Original Application No: RG952
Original Start Date: 5/9/1966

Expiry Date: -
Issue No: 100

Version Start Date: 11/6/1998
Version End Date: 

Not 
shown

1487 N 470610
171230

Status: Active
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station 'bh G'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000

Original Application No: NPS/WR/008557
Original Start Date: 5/9/1966

Expiry Date: 31/3/2023
Issue No: 101

Version Start Date: 1/1/2013
Version End Date: 

Not 
shown

1506 NE
470770
171180

Status: Active
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station 'bh B'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000

Original Application No: NPS/WR/008557
Original Start Date: 5/9/1966

Expiry Date: 31/3/2023
Issue No: 101

Version Start Date: 1/1/2013
Version End Date: 

Not 
shown

1514 NE 470680
171230

Status: Historical
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station Bh 'c'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000
Original Application No: RG952
Original Start Date: 5/9/1966

Expiry Date: -
Issue No: 100

Version Start Date: 11/6/1998
Version End Date: 

Not 
shown

1514 NE
470680
171230

Status: Active
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station 'bh C'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000

Original Application No: NPS/WR/008557
Original Start Date: 5/9/1966

Expiry Date: 31/3/2023
Issue No: 101

Version Start Date: 1/1/2013
Version End Date: 

Not 
shown

1524 NE 470770
171200

Status: Historical
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station Bh 'b'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000
Original Application No: RG952
Original Start Date: 5/9/1966

Expiry Date: -
Issue No: 100

Version Start Date: 11/6/1998
Version End Date: 

Not 
shown

1539 NE
470840
171180

Status: Active
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station 'bh A'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000

Original Application No: NPS/WR/008557
Original Start Date: 5/9/1966

Expiry Date: 31/3/2023
Issue No: 101

Version Start Date: 1/1/2013
Version End Date: 

Report Reference: EMS-349554_469602
Client Reference: EMS_349554_469602
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ID Distanc
e (m)

Direction NGR Details

Not 
shown

1553 SE 471320
168840

Status: Historical
Licence No: 28/39/22/0601

Details: Make-Up or Top Up Water
Direct Source: Thames Groundwater

Point: Reading International Business Park
Data Type: Point

Name: AKELER DEVELOPMENTS LTD

Annual Volume (m³): -
Max Daily Volume (m³): -

Original Application No: WRW/A/1049
Original Start Date: 10/11/2000

Expiry Date: -
Issue No: 1

Version Start Date: 10/11/2000
Version End Date: 

Not 
shown

1561 NE
470850
171200

Status: Historical
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station Bh 'a'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000
Original Application No: RG952
Original Start Date: 5/9/1966

Expiry Date: -
Issue No: 100

Version Start Date: 11/6/1998
Version End Date: 

Not 
shown

1590 NE 470970
171160

Status: Historical
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station Bh 'd'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000
Original Application No: RG952
Original Start Date: 5/9/1966

Expiry Date: -
Issue No: 100

Version Start Date: 11/6/1998
Version End Date: 

Not 
shown

1590 NE
470970
171160

Status: Active
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station 'bh D'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000

Original Application No: NPS/WR/008557
Original Start Date: 5/9/1966

Expiry Date: 31/3/2023
Issue No: 101

Version Start Date: 1/1/2013
Version End Date: 

Not 
shown

1820 N 469600
171700

Status: Historical
Licence No: 28/39/22/0266

Details: General use relating to Secondary 
Category (Medium Loss)

Direct Source: Thames Groundwater
Point: Railtrack Property, Southcote, Reading

Data Type: Point
Name: NETWORK RAIL INFRASTR LTD

Annual Volume (m³): 250035
Max Daily Volume (m³): 909.22

Original Application No: -
Original Start Date: 12/12/1966

Expiry Date: -
Issue No: 101

Version Start Date: 3/2/2003
Version End Date: 

6.4 Surface Water Abstraction Licences

Are there any Surface Water Abstraction Licences within 2000m of the study site? Yes

The following Surface Water Abstraction Licences records are represented as points, lines and regions on 
the Aquifer within Bedrock Geology Map (6b):

ID
Distance 

(m)
Direction NGR Details

41 277 SE
470200
168600

Status: Active
Licence No: 28/39/22/0232

Details: Spray Irrigation - Direct
Direct Source: Thames Surface Water - Non Tidal

Point: Foudry Brook At Hartley Court Farm
Data Type: Line

Name: HEWISON

Annual Volume (m³): 18184
Max Daily Volume (m³): 681.91

Application No: WRA/1763
Original Start Date: 14/11/1966

Expiry Date: -
Issue No: 100

Version Start Date: 10/3/1969
Version End Date: 

Report Reference: EMS-349554_469602
Client Reference: EMS_349554_469602
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ID
Distance 

(m)
Direction NGR Details

42 500 S
469500
168800

Status: Active
Licence No: 28/39/22/0232

Details: Spray Irrigation - Direct
Direct Source: Thames Surface Water - Non Tidal

Point: Burghfield Brook At Hartley Court Farm
Data Type: Line

Name: HEWISON

Annual Volume (m³): 18184
Max Daily Volume (m³): 681.91

Application No: WRA/1763
Original Start Date: 14/11/1966

Expiry Date: -
Issue No: 100

Version Start Date: 10/3/1969
Version End Date: 

Not 
shown

1196 W
468710
169695

Status: Active
Licence No: TH/039/0022/001

Details: Process Water
Direct Source: Thames Surface Water - Non Tidal

Point: Avago Lake, Burghfield, Reading
Data Type: Point

Name: Tarmac Trading Limited

Annual Volume (m³): 23320
Max Daily Volume (m³): 80

Application No: NPS/WR/020813
Original Start Date: 10/9/2009

Expiry Date: 31/3/2017
Issue No: 3

Version Start Date: 26/10/2015
Version End Date: 

Not 
shown

1328 N
470420
171140

Status: Historical
Licence No: 28/39/22/0527

Details: Fish Farm/Cress Pond Throughflow
Direct Source: Thames Surface Water - Non Tidal

Point: Fobney Fish Farm Intakes
Data Type: Line

Name: ENVIRONMENT AGENCY

Annual Volume (m³): -
Max Daily Volume (m³): -

Application No: WRA/5618
Original Start Date: -

Expiry Date: -
Issue No: 100

Version Start Date: 11/8/1993
Version End Date: 

Not 
shown

1328 N
470420
171140

Status: Historical
Licence No: 28/39/22/0527

Details: Fish Farm/Cress Pond Throughflow
Direct Source: Thames Surface Water - Non Tidal

Point: Kennet And Avon Canal At Fobney Fish 
Farm Intakes

Data Type: Line
Name: ENVIRONMENT AGENCY

Annual Volume (m³): 2382154
Max Daily Volume (m³): 12730

Application No: WRA/5618
Original Start Date: 11/8/1993

Expiry Date: -
Issue No: 100

Version Start Date: 11/8/1993
Version End Date: 

Not 
shown

1334 NE
470460
171130

Status: Historical
Licence No: 28/39/22/0527

Details: Fish Farm/Cress Pond Throughflow
Direct Source: Thames Surface Water - Non Tidal

Point: Kennet And Avon Canal At Fobney Fish 
Farm Intakes

Data Type: Line
Name: ENVIRONMENT AGENCY

Annual Volume (m³): 1800000
Max Daily Volume (m³): 5000

Application No: -
Original Start Date: 11/8/1993

Expiry Date: 31/3/2011
Issue No: 101

Version Start Date: 10/10/2006
Version End Date: 

Not 
shown

1345 N
470300
171200

Status: Historical
Licence No: 28/39/22/0435

Details: Potable Water Supply - Direct
Direct Source: Thames Surface Water - Non Tidal

Point: Fobney Waterworks Intake
Data Type: Point

Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): -
Max Daily Volume (m³): -

Application No: S228
Original Start Date: 5/4/1977

Expiry Date: -
Issue No: 100

Version Start Date: 5/4/1977
Version End Date: 

Not 
shown

1345 N
470300
171200

Status: Active
Licence No: 28/39/22/0435

Details: Potable Water Supply - Direct
Direct Source: Thames Surface Water - Non Tidal

Point: Kennet And Avon Canal At Fobney 
Waterworks Intake

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 26621933
Max Daily Volume (m³): 72737.52

Application No: S228
Original Start Date: 5/4/1977

Expiry Date: -
Issue No: 100

Version Start Date: 5/4/1977
Version End Date: 

Report Reference: EMS-349554_469602
Client Reference: EMS_349554_469602
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6.5 Potable Water Abstraction Licences

Are there any Potable Water Abstraction Licences within 2000m of the study site? Yes

The following Potable Water Abstraction Licences records are represented as points, lines and regions on 
the SPZ and Potable Water Abstraction Licences Map (6c):

ID Distanc
e (m)

Direction NGR Details

1 272 N
469900
170180

Status: Active
Licence No: 28/39/22/0463

Details: Drinking, Cooking, Sanitary, Washing, 
(Small Garden) - Household

Direct Source: Thames Groundwater
Point: Pingewood Business Estate, Smallmead 

Road, Reading
Data Type: Point

Name: KENNET VALLEY PARK LTD

Annual Volume (m³): 6819
Max Daily Volume (m³): 22.73

Original Application No: -
Original Start Date: 29/7/1980

Expiry Date: -
Issue No: 101

Version Start Date: 
Version End Date: 

Not 
shown

789 NW
469400
170500

Status: Historical
Licence No: 28/39/22/0432

Details: Drinking, Cooking, Sanitary, Washing, 
(Small Garden) - Commercial/Industrial/Public 

Services
Direct Source: Thames Groundwater
Point: Seb Cottage Lane, Burghfield

Data Type: Point
Name: SOUTHERN ELECTRICITY BOARD

Annual Volume (m³): -
Max Daily Volume (m³): -

Original Application No: WRA/1450/38
Original Start Date: 28/7/1976

Expiry Date: -
Issue No: 100

Version Start Date: 
Version End Date: 

Not 
shown

1345 N 470300
171200

Status: Active
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station 'bh E'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000

Original Application No: NPS/WR/008557
Original Start Date: 5/9/1966

Expiry Date: 31/3/2023
Issue No: 101

Version Start Date: 
Version End Date: 

Not 
shown 1345 N

470300
171200

Status: Active
Licence No: 28/39/22/0435

Details: Potable Water Supply - Direct
Direct Source: Thames Surface Water - Non 

Tidal
Point: Kennet And Avon Canal At Fobney 

Waterworks Intake
Data Type: Point

Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 26621933
Max Daily Volume (m³): 72737.52

Original Application No: S228
Original Start Date: 5/4/1977

Expiry Date: -
Issue No: 100

Version Start Date: 
Version End Date: 

Not 
shown

1345 N
470300
171200

Status: Historical
Licence No: 28/39/22/0435

Details: Potable Water Supply - Direct
Direct Source: Thames Surface Water - Non 

Tidal
Point: Fobney Waterworks Intake

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): -
Max Daily Volume (m³): -

Original Application No: S228
Original Start Date: 5/4/1977

Expiry Date: -
Issue No: 100

Version Start Date: 
Version End Date: 

Not 
shown

1345 N 470300
171200

Status: Historical
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station Bh 'e'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000
Original Application No: RG952
Original Start Date: 5/9/1966

Expiry Date: -
Issue No: 100

Version Start Date: 
Version End Date: 

Report Reference: EMS-349554_469602
Client Reference: EMS_349554_469602
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ID Distanc
e (m)

Direction NGR Details

Not 
shown

1370 N 470380
171200

Status: Active
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station 'bh F'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000

Original Application No: NPS/WR/008557
Original Start Date: 5/9/1966

Expiry Date: 31/3/2023
Issue No: 101

Version Start Date: 
Version End Date: 

Not 
shown

1370 N
470380
171200

Status: Historical
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station Bh 'f'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000
Original Application No: RG952
Original Start Date: 5/9/1966

Expiry Date: -
Issue No: 100

Version Start Date: 
Version End Date: 

Not 
shown

1414 NE 470660
171130

Status: Historical
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station Bh 'h'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000
Original Application No: RG952
Original Start Date: 5/9/1966

Expiry Date: -
Issue No: 100

Version Start Date: 
Version End Date: 

Not 
shown

1414 NE
470660
171130

Status: Active
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater

Point: Fobney Pumping Station 'bh H'
Data Type: Point

Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000

Original Application No: NPS/WR/008557
Original Start Date: 5/9/1966

Expiry Date: 31/3/2023
Issue No: 101

Version Start Date: 
Version End Date: 

Not 
shown

1487 N 470610
171230

Status: Historical
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station Bh 'g'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000
Original Application No: RG952
Original Start Date: 5/9/1966

Expiry Date: -
Issue No: 100

Version Start Date: 
Version End Date: 

Not 
shown

1487 N
470610
171230

Status: Active
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station 'bh G'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000

Original Application No: NPS/WR/008557
Original Start Date: 5/9/1966

Expiry Date: 31/3/2023
Issue No: 101

Version Start Date: 
Version End Date: 

Not 
shown

1506 NE 470770
171180

Status: Active
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station 'bh B'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000

Original Application No: NPS/WR/008557
Original Start Date: 5/9/1966

Expiry Date: 31/3/2023
Issue No: 101

Version Start Date: 
Version End Date: 

Not 
shown

1514 NE
470680
171230

Status: Historical
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station Bh 'c'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000
Original Application No: RG952
Original Start Date: 5/9/1966

Expiry Date: -
Issue No: 100

Version Start Date: 
Version End Date: 

Report Reference: EMS-349554_469602
Client Reference: EMS_349554_469602
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ID Distanc
e (m)

Direction NGR Details

Not 
shown

1514 NE 470680
171230

Status: Active
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station 'bh C'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000

Original Application No: NPS/WR/008557
Original Start Date: 5/9/1966

Expiry Date: 31/3/2023
Issue No: 101

Version Start Date: 
Version End Date: 

Not 
shown

1524 NE
470770
171200

Status: Historical
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station Bh 'b'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000
Original Application No: RG952
Original Start Date: 5/9/1966

Expiry Date: -
Issue No: 100

Version Start Date: 
Version End Date: 

Not 
shown

1539 NE 470840
171180

Status: Active
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station 'bh A'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000

Original Application No: NPS/WR/008557
Original Start Date: 5/9/1966

Expiry Date: 31/3/2023
Issue No: 101

Version Start Date: 
Version End Date: 

Not 
shown

1561 NE
470850
171200

Status: Historical
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station Bh 'a'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000
Original Application No: RG952
Original Start Date: 5/9/1966

Expiry Date: -
Issue No: 100

Version Start Date: 
Version End Date: 

Not 
shown

1590 NE 470970
171160

Status: Active
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station 'bh D'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000

Original Application No: NPS/WR/008557
Original Start Date: 5/9/1966

Expiry Date: 31/3/2023
Issue No: 101

Version Start Date: 
Version End Date: 

Not 
shown

1590 NE
470970
171160

Status: Historical
Licence No: 28/39/22/0132

Details: Potable Water Supply - Direct
Direct Source: Thames Groundwater
Point: Fobney Pumping Station Bh 'd'

Data Type: Point
Name: THAMES WATER UTILITIES LTD

Annual Volume (m³): 1500000
Max Daily Volume (m³): 30000
Original Application No: RG952
Original Start Date: 5/9/1966

Expiry Date: -
Issue No: 100

Version Start Date: 
Version End Date: 

6.6 Source Protection Zones

Are there any Source Protection Zones within 500m of the study site? No

Database searched and no data found.
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6.7 Source Protection Zones within Confined Aquifer

Are there any Source Protection Zones within the Confined Aquifer within 500m of the study site? No

Historically, Source Protection Zone maps have been focused on regulation of activities which occur at or 
near the ground surface, such as prevention of point source pollution and bacterial contamination of 
water supplies. Sources in confined aquifers were often considered to be protected from these surface 
pressures due to the presence of a low permeability confining layer (e.g. glacial till, clay). The increased 
interest in subsurface activities such as onshore oil and gas exploration, ground source heating and 
cooling requires protection zones for confined sources to be marked on SPZ maps where this has not 
already been done.

Database searched and no data found.
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6.8 Groundwater Vulnerability and Soil Leaching Potential

Is there any Environment Agency information on groundwater vulnerability and soil leaching potential 
within 500m of the study site? Yes

Distance 
(m)

Direction Classification Soil Vulnerability Category Description

0 On Site
Minor Aquifer/High Leaching 

Potential
H1

Soils which readily transmit liquid 
discharges because they are shallow 
or susceptible to rapid flow directly 

to rock, gravel or groundwater.

0 On Site Minor Aquifer/High Leaching 
Potential

H1

Soils which readily transmit liquid 
discharges because they are shallow 
or susceptible to rapid flow directly 

to rock, gravel or groundwater.

91 N
Minor Aquifer/High Leaching 

Potential
H1

Soils which readily transmit liquid 
discharges because they are shallow 
or susceptible to rapid flow directly 

to rock, gravel or groundwater.

115 NE Minor Aquifer/High Leaching 
Potential

H1

Soils which readily transmit liquid 
discharges because they are shallow 
or susceptible to rapid flow directly 

to rock, gravel or groundwater.

231 NW
Major Aquifer/High Leaching 

Potential
H1

Soils which readily transmit liquid 
discharges because they are shallow 
or susceptible to rapid flow directly 

to rock, gravel or groundwater.

298 N Major Aquifer/High Leaching 
Potential

H1

Soils which readily transmit liquid 
discharges because they are shallow 
or susceptible to rapid flow directly 

to rock, gravel or groundwater.

353 W
Major Aquifer/High Leaching 

Potential
H1

Soils which readily transmit liquid 
discharges because they are shallow 
or susceptible to rapid flow directly 

to rock, gravel or groundwater.

468 W
Minor Aquifer/High Leaching 

Potential
HU

Soil information for urban areas and 
restored mineral workings. These 
soils are therefore assumed to be 

highly permeable in the absence of 
site-specific information.

475 SW
Minor Aquifer/High Leaching 

Potential H3

Coarse textured or moderately 
shallow soils which readily transmit 
non-adsorbed pollutants and liquid 
discharges but have some ability to 

attenuate adsorbed pollutants 
because of their clay or organic 

matter content.

483 W
Major Aquifer/High Leaching 

Potential
HU

Soil information for urban areas and 
restored mineral workings. These 
soils are therefore assumed to be 

highly permeable in the absence of 
site-specific information.

6.9 River Quality

Is there any Environment Agency information on river quality within 1500m of the study site? Yes
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6.9.1 Biological Quality:

Database searched and no data found.

6.9.2 Chemical Quality:

Chemical quality data is based on the General Quality Assessment Headline Indicators scheme (GQAHI). 
In England, each chemical sample is measured for ammonia and dissolved oxygen. In Wales, the samples 
are  measured  for  biological  oxygen  demand (BOD),  ammonia  and  dissolved  oxygen.  The  results  are 
graded from A ('Very Good') to F ('Bad').

The following Chemical Quality records are shown on the Hydrology Map (6e): 

Chemical Quality Grade

ID Distanc
e (m)

Direction NGR River Quality Grade 2005 2006 2007 2008 2009

Not 
shown

1331 N 470333
171175

River Name: Kennet
Reach: Sulhamstead Stream - Foudry 

Brook
End/Start of Stretch: Sample Point NGR

A A A A A

6.10 Detailed River Network

Are there any Detailed River Network entries within 500m of the study site? Yes

The following Detailed River Network records are represented on the Hydrology Map (6e):

ID
Distanc

e (m)
Direction Details

1 22 W
River Name: -

Welsh River Name: -
Alternative Name: -

River Type: Tertiary River
Main River Status: Currently Undefined

2 31 SE
River Name: -

Welsh River Name: -
Alternative Name: -

River Type: Secondary River
Main River Status: Currently Undefined

3 48 SW
River Name: -

Welsh River Name: -
Alternative Name: -

River Type: Secondary River
Main River Status: Currently Undefined

4 63 S
River Name: -

Welsh River Name: -
Alternative Name: -

River Type: Secondary River
Main River Status: Currently Undefined

5 103 N
River Name: -

Welsh River Name: -
Alternative Name: -

River Type: Secondary River
Main River Status: Currently Undefined

6 116 S
River Name: -

Welsh River Name: -
Alternative Name: -

River Type: Secondary River
Main River Status: Currently Undefined

7 216 W
River Name: Drain

Welsh River Name: -
Alternative Name: -

River Type: Secondary River
Main River Status: Currently Undefined
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ID Distanc
e (m)

Direction Details

8 216 W
River Name: -

Welsh River Name: -
Alternative Name: -

River Type: Secondary River
Main River Status: Currently Undefined

9 235 NW
River Name: -

Welsh River Name: -
Alternative Name: -

River Type: Secondary River
Main River Status: Currently Undefined

10 246 SE
River Name: Foudry Brook

Welsh River Name: -
Alternative Name: -

River Type: Primary River
Main River Status: Currently Undefined

11 268 SE
River Name: Foudry Brook

Welsh River Name: -
Alternative Name: -

River Type: Primary River
Main River Status: Currently Undefined

12 320 S
River Name: Drain

Welsh River Name: -
Alternative Name: -

River Type: Tertiary River
Main River Status: Currently Undefined

13 353 S
River Name: Foudry Brook

Welsh River Name: -
Alternative Name: -

River Type: Primary River
Main River Status: Currently Undefined

14 477 SE
River Name: -

Welsh River Name: -
Alternative Name: -

River Type: Secondary River
Main River Status: Currently Undefined

15 488 NW
River Name: -

Welsh River Name: -
Alternative Name: -

River Type: Secondary River
Main River Status: Currently Undefined

16 493 N
River Name: -

Welsh River Name: -
Alternative Name: -

River Type: Secondary River
Main River Status: Currently Undefined
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6.11 Surface Water Features

Are there any surface water features within 250m of the study site? Yes

The following surface water records are not represented on mapping:

Distance (m) Direction

1 SE

22 W

30 W

48 SW

67 W

70 W

95 SW

113 NE

126 N

153 NE

176 NE

191 NW

199 N

223 W

237 SE

245 NE
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7a. Environment Agency Flood 
Map for Planning (from rivers and 
the sea)

NW N NE

W E

SW S
SE

© Crown copyright and database rights 2016. 
Ordnance Survey license 100035207.
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7b. Environment Agency Risk of 
Flooding from Rivers and the Sea 
(RoFRaS) Map

NW N NE

W E

SW S SE
© Crown copyright and database rights 2016. 

Ordnance Survey license 100035207.
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7 Flooding
7.1 River and Coastal Zone 2 Flooding

Is the site within 250m of an Environment Agency Zone 2 floodplain? Yes

Environment Agency Zone 2 floodplains estimate the annual probability of flooding as between 1 in 1000 
(0.1%) and 1 in 100 (1%) from rivers and between 1 in 1000 (0.1%) and 1 in 200 (0.5%) from the sea. Any  
relevant data is represented on Map 7a – Flood Map for Planning:

ID Distance
(m)

Direction Update Type

1 0 On Site 08-Feb-2016 Zone 2 - (Fluvial /Tidal Models)

2 0 On Site 08-Feb-2016 Zone 2 - (Fluvial /Tidal Models)

3 0 On Site 08-Feb-2016 Zone 2 - (Fluvial /Tidal Models)

4 14 NE 08-Feb-2016 Zone 2 - (Fluvial /Tidal Models)

5 17 W 08-Feb-2016 Zone 2 - (Fluvial /Tidal Models)

6 28 W 08-Feb-2016 Zone 2 - (Fluvial /Tidal Models)

7 104 N 08-Feb-2016 Zone 2 - (Fluvial /Tidal Models)

8 132 W 08-Feb-2016 Zone 2 - (Fluvial /Tidal Models)

9 147 E 08-Feb-2016 Zone 2 - (Fluvial /Tidal Models)

10 158 W 08-Feb-2016 Zone 2 - (Fluvial /Tidal Models)

11 177 SW 08-Feb-2016 Zone 2 - (Fluvial /Tidal Models)

12 180 SE 08-Feb-2016 Zone 2 - (Fluvial /Tidal Models)

13 193 S 08-Feb-2016 Zone 2 - (Fluvial /Tidal Models)

14 232 N 08-Feb-2016 Zone 2 - (Fluvial /Tidal Models)

15A 240 SE 08-Feb-2016 Zone 2 - (Fluvial /Tidal Models)

16F 242 E 08-Feb-2016 Zone 2 - (Fluvial /Tidal Models)

17A 242 SE 08-Feb-2016 Zone 2 - (Fluvial /Tidal Models)

18 249 SE 08-Feb-2016 Zone 2 - (Fluvial /Tidal Models)
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7.2 River and Coastal Zone 3 Flooding

Is the site within 250m of an Environment Agency Zone 3 floodplain? Yes

Zone 3 shows the extent of a river flood with a 1 in 100 (1%) or greater chance of occurring in any year or 
a sea flood with a 1 in 200 (0.5%) or greater chance of occurring in any year. Any relevant data is 
represented on Map 7a – Flood Map for Planning.

ID Distance
(m)

Direction Update Type

1 12 W 12-Feb-2016 Zone 3 - (Fluvial Models)

2 23 SE 12-Feb-2016 Zone 3 - (Fluvial Models)

3 24 SE 12-Feb-2016 Zone 3 - (Fluvial Models)

4 25 SE 12-Feb-2016 Zone 3 - (Fluvial Models)

5 26 E 12-Feb-2016 Zone 3 - (Fluvial Models)

6 26 S 12-Feb-2016 Zone 3 - (Fluvial Models)

7 28 S 12-Feb-2016 Zone 3 - (Fluvial Models)

8 29 S 12-Feb-2016 Zone 3 - (Fluvial Models)

9 30 SE 12-Feb-2016 Zone 3 - (Fluvial Models)

10 33 W 12-Feb-2016 Zone 3 - (Fluvial Models)

11 39 SE 12-Feb-2016 Zone 3 - (Fluvial Models)

12 47 E 12-Feb-2016 Zone 3 - (Fluvial Models)

13 51 N 12-Feb-2016 Zone 3 - (Fluvial Models)

14 74 S 12-Feb-2016 Zone 3 - (Fluvial Models)

15A 116 N 12-Feb-2016 Zone 3 - (Fluvial Models)

16F 140 N 12-Feb-2016 Zone 3 - (Fluvial Models)

17A 147 NE 12-Feb-2016 Zone 3 - (Fluvial Models)

18 161 W 12-Feb-2016 Zone 3 - (Fluvial Models)

238 SE 12-Feb-2016 Zone 3 - (Fluvial Models)

240 SE 12-Feb-2016 Zone 3 - (Fluvial Models)

242 E 12-Feb-2016 Zone 3 - (Fluvial Models)

242 SE 12-Feb-2016 Zone 3 - (Fluvial Models)
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244 SE 12-Feb-2016 Zone 3 - (Fluvial Models)

7.3 Risk of Flooding from Rivers and the Sea (RoFRaS) Flood Rating

What is the highest risk of flooding onsite? High

The Environment Agency RoFRaS database provides an indication of river and coastal  flood risk at a  
national level on a 50m grid with the flood rating at the centre of the grid calculated and given above. The 
data considers the probability that the flood defences will overtop or breach by considering their location, 
type, condition and standard of protection.

RoFRaS data for the study site indicates the property is in an area with a High (1 in 30 or greater) chance 
of flooding in any given year.

Any relevant data within 250m is represented on the RoFRaS Flood map. Data to 50m is reported in the 
table below.

ID Distance
(m)

Direction RoFRas flood Risk

1 0.0 On Site High

2 0.0 On Site Low

3 0.0 On Site Low

4 14.0 NE Low

5 29.0 SE High

6 48.0 S High

7 50.0 S Medium

7.4 Flood Defences

Are there any Flood Defences within 250m of the study site? No
Database searched and no data found.

7.5 Areas benefiting from Flood Defences

Are there any areas benefiting from Flood Defences within 250m of the study site? No

7.6 Areas benefiting from Flood Storage

Are there any areas used for Flood Storage within 250m of the study site? Yes
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7.7 Groundwater Flooding Susceptibility Areas

7.7.1 Are there any British Geological Survey groundwater flooding susceptibility areas within 50m of the 
boundary of the study site? Yes

Does this relate to Clearwater Flooding or Superficial Deposits Flooding? Superficial Deposits Flooding

Notes: Groundwater flooding may either be associated with shallow unconsolidated sedimentary aquifers 
which  overlie  unproductive  aquifers  (Superficial  Deposits  Flooding),  or  with  unconfined  aquifers 
(Clearwater Flooding).

7.7.2 What is the highest susceptibility to groundwater flooding in the search area based on the 
underlying geological conditions?

 Potential at Surface
Where potential  for groundwater flooding to occur at surface is indicated, this means that given the 
geological  conditions  in  the  area  groundwater  flooding  hazard  should  be  considered  in  all  land-use 
planning decisions. It is recommended that other relevant information e.g. records of previous incidence 
of groundwater flooding, rainfall, property type, and land drainage information be investigated in order to 
establish relative, but not absolute, risk of groundwater flooding.

7.8 Groundwater Flooding Confidence Areas

What is the British Geological Survey confidence rating in this result? Moderate

Notes: Groundwater flooding is defined as the emergence of groundwater at the ground surface or the 
rising of groundwater into man-made ground under conditions where the normal range of groundwater 
levels is exceeded.

The confidence rating is on a threefold scale - Low, Moderate and High. This provides a relative indication 
of the BGS confidence in the accuracy of the susceptibility result for groundwater flooding. This is based 
on the amount and precision of the information used in the assessment. In areas with a relatively lower 
level of confidence the susceptibility result  should be treated with more caution.  In other  areas with  
higher levels of confidence the susceptibility result can be used with more confidence.
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8. Designated Environmentally 
Sensitive Sites Map
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© Crown copyright and database rights 2016. 

Ordnance Survey license 100035207.
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8. Designated Environmentally 
Sensitive Sites
Presence of Designated Environmentally Sensitive Sites within 2000m of the study site? Yes

8.1 Records of Sites of Special Scientific Interest (SSSI) within 2000m of the study 
site:

 0

Database searched and no data found.

8.2 Records of National Nature Reserves (NNR) within 2000m of the study site:

 0

Database searched and no data found.

8.3 Records of Special Areas of Conservation (SAC) within 2000m of the study site:

 0

Database searched and no data found.

8.4 Records of Special Protection Areas (SPA) within 2000m of the study site:

 0

Database searched and no data found.

8.5 Records of Ramsar sites within 2000m of the study site:

 0

Database searched and no data found.
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8.6 Records of Ancient Woodland within 2000m of the study site: 

 3

The following records of Designated Ancient Woodland provided by Natural England/Natural Resources 
Wales are represented as polygons on the Designated Environmentally Sensitive Sites Map:

ID Distance 
(m)

Direction Ancient Woodland Name Data Source

5 1242 SW UNKNOWN
Ancient and Semi-Natural 

Woodland

6 1525 SW UNKNOWN Ancient and Semi-Natural 
Woodland

7 1684 SW UNKNOWN
Ancient and Semi-Natural 

Woodland

8.7 Records of Local Nature Reserves (LNR) within 2000m of the study site:

 0

Database searched and no data found.

8.8 Records of World Heritage Sites within 2000m of the study site:

 0

Database searched and no data found.

8.9 Records of Environmentally Sensitive Areas within 2000m of the study site: 

 0

Database searched and no data found.

8.10 Records of Areas of Outstanding Natural Beauty (AONB) within 2000m of the 
study site: 

 0

Database searched and no data found.
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8.11 Records of National Parks (NP) within 2000m of the study site: 

 0

Database searched and no data found.

8.12 Records of Nitrate Sensitive Areas within 2000m of the study site:

 0

Database searched and no data found.

8.13 Records of Nitrate Vulnerable Zones within 2000m of the study site:

 4

The following Nitrate Vulnerable Zone records produced by DEFRA are represented as polygons on the 
Designated Environmentally Sensitive Sites Map: 

ID
Distance 

(m) Direction NVZ Name Data Source

1 0 On Site Existing DEFRA

2 0 On Site Existing DEFRA

3 91 N Existing DEFRA

4 115 NE Existing DEFRA

8.14 Records of Green Belt land within 2000m of the study site:

0
Database searched and no data found.
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9. Natural Hazards Findings
9.1 Detailed BGS GeoSure Data

BGS GeoSure Data has been searched to 50m. The data is  included in tabular format.  If  you require 
further information on geology and ground stability, please obtain a  Groundsure GeoInsight, available 
from our website. The following information has been found:

9.1.1 Shrink Swell

What is the maximum Shrink-Swell** hazard rating identified on the study site? Moderate

The following natural subsidence information provided by the British Geological Survey is not represented 
on mapping:

Hazard

Ground conditions predominantly high plasticity. Do not plant or remove trees or shrubs near to buildings without expert advice about 
their effect and management. For new build, consideration should be given to advice published by the National House Building Council 

(NHBC) and the Building Research Establishment (BRE). There is a probable increase in construction cost to reduce potential shrink-swell 
problems. For existing property, there is a probable increase in insurance risk during droughts or where vegetation with high moisture 

demands is present.

9.1.2 Landslides

What is the maximum Landslide* hazard rating identified on the study site? Very Low

The following natural subsidence information provided by the British Geological Survey is not represented 
on mapping:

Hazard

Slope instability problems are unlikely to be present. No special actions required to avoid problems due to landslides. No special ground 
investigation required, and increased construction costs or increased financial risks are unlikely due to potential problems with landslides.

9.1.3 Soluble Rocks

What is the maximum Soluble Rocks* hazard rating identified on the study site? Negligible

The following natural subsidence information provided by the British Geological Survey is not represented 
on mapping:

Hazard

Soluble rocks are present, but unlikely to cause problems except under exceptional conditions. No special actions required to avoid 
problems due to soluble rocks. No special ground investigation required, and increased construction costs or increased financial risks are 

unlikely due to potential problems with soluble rocks.

* This indicates an automatically generated 50m buffer and site.
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9.1.4 Compressible Ground

What is the maximum Compressible Ground* hazard rating identified on the study site? Negligible

The following natural subsidence information provided by the British Geological Survey is not represented 
on mapping:

Hazard

No indicators for compressible deposits identified. No special actions required to avoid problems due to compressible deposits. No special 
ground investigation required, and increased construction costs or increased financial risks are unlikely due to potential problems with 

compressible deposits.

9.1.5 Collapsible Rocks

What is the maximum Collapsible Rocks* hazard rating identified on the study site? Very Low

The following natural subsidence information provided by the British Geological Survey is not represented 
on mapping:

Hazard

Deposits with potential to collapse when loaded and saturated are unlikely to be present. No special ground investigation required or 
increased construction costs or increased financial risk due to potential problems with collapsible deposits.

9.1.6 Running Sand

What is the maximum Running Sand** hazard rating identified on the study site? Very Low

The following natural subsidence information provided by the British Geological Survey is not represented 
on mapping:

Hazard

Very low potential for running sand problems if water table rises or if sandy strata are exposed to water. No special actions required, to 
avoid problems due to running sand. No special ground investigation required, and increased construction costs or increased financial risks 

are unlikely due to potential problems with running sand.

9.2 Radon

9.2.1 Radon Affected Areas

Is the property in a Radon Affected Area as defined by the Health Protection Agency (HPA) and if so what
percentage of homes are above the Action Level? The property is not in a Radon Affected Area, as less 

than 1% of properties are above the Action Level.

* This indicates an automatically generated 50m buffer and site.
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9.2.2 Radon Protection

Is the property in an area where Radon Protection are required for new properties or extensions to 
existing
ones as described in publication BR211 by the Building Research Establishment?  No radon protective 

measures are necessary.
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10. Mining
10.1 Coal Mining

Are there any coal mining areas within 75m of the study site? No

Database searched and no data found.

10.2 Non-Coal Mining

Are there any Non-Coal Mining areas within 50m of the study site boundary? Yes

The following non-coal mining information is provided by the BGS:

Distance 
(m)

Direction Name Commodity Assessment of likelihood

0.0 On Site Not available Chalk Rare and localised small scale 
mining may have occurred.

0.0 On Site Not available Chalk Rare and localised small scale 
mining may have occurred.

Past underground mine workings may occur. The rock types present in these areas are such that small  
mineral veins may be present on which it is possible that small scale mining has been undertaken and/or it 
is  possible  that  limited  underground  extraction  of  other  materials  may  have  occurred.  All  such 
occurrences are likely to be of minor localised extent and infrequent. It should be noted, however, that  
there is always the possibility of the existence of other sub-surface excavations, such as wells, cess pits,  
follies,  air  raid  shelters/bunkers  and  other  military  structures  etc.  that  could  affect  surface  ground 
stability but which are outside the scope of this dataset. However, if in a coalfield area you should still  
consider a Coal Authority mining search for the area of interest.

10.3 Brine Affected Areas 

Are there any brine affected areas within 75m of the study site? No
Guidance: No Guidance Required.
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Contact Details
EmapSite

Telephone: 0118 9736883
sales@emapsite.com

British Geological Survey Enquiries
Kingsley Dunham Centre

Keyworth, Nottingham NG12 5GG
Tel: 0115 936 3143.
Fax: 0115 936 3276. 

Email: 
Web:www.bgs.ac.uk

BGS Geological Hazards Reports and general geological enquiries:
enquiries@bgs.ac.uk

Environment Agency
National Customer Contact Centre, PO Box 544

Rotherham, S60 1BY
Tel: 08708 506 506

Web:www.environment-agency.gov.uk
Email:enquiries@environment-agency.gov.uk

Public Health England
Public information access office

Public Health England, Wellington House
133-155 Waterloo Road, London, SE1 8UG

www.gov.uk/phe
Email:enquiries@phe.gov.uk

Main switchboard: 020 7654 8000

The Coal Authority
200 Lichfield Lane

Mansfield
Notts NG18 4RG

Tel: 0345 7626 848
DX 716176 Mansfield 5 

www.coal.gov.uk 

Ordnance Survey
Adanac Drive, Southampton

SO16 0AS
Tel: 08456 050505

Local Authority
 Authority: Reading Borough Council

 Phone: 0118 937 3787
 Web: http://beta.reading.gov.uk/

 Address: Civic Offices, Bridge Street, Reading, RG1 2LU

Gemapping PLC
Virginia Villas, High Street, Hartley Witney,

Hampshire RG27 8NW
Tel: 01252 845444
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Standard Terms and Conditions

1 Definitions

In these terms and conditions unless the context otherwise requires:

“Beneficiary” means the person or entity for whose benefit the Client has 
obtained the Services.

“Client” means the party or parties entering into a Contract with Groundsure.

“Commercial” means any building or property which is not Residential.

“Confidential  Information” means  the  contents  of  this  Contract  and  all 
information received from the Client as a result of, or in connection with, this  
Contract other than

(i) information which the Client can prove was rightfully in its 
possession prior to disclosure by Groundsure and 

(ii) any information which is in the public domain (other than 
by virtue of a breach of this Contract).

“Support Services” means Support Services provided by Groundsure including, 
without limitation,  interpreting third party and in-house environmental  data,  
providing environmental support advice, undertaking environmental audits and 
assessments, Site investigation, Site monitoring and related items.

“Contract” means  the  contract  between Groundsure  and  the  Client  for  the 
provision  of  the  Services,  and  which  shall  incorporate  these  terms  and 
conditions, the Order, and the relevant User Guide.

“Third  Party  Data  Provider” means  any  third  party  providing  Third  Party 
Content to Groundsure.

“Data Reports” means reports comprising factual data with no accompanying 
interpretation.

“Fees” has the meaning set out in clause 5.1.

“Groundsure” means  Groundsure  Limited,  a  company  registered  in  England 
and Wales under number 03421028.

“Groundsure  Materials” means  all  materials  prepared  by  Groundsure  and 
provided  as  part  of  the  Services,  including  but  not  limited  to  Third  Party  
Content, Data Reports, Mapping, and Risk Screening Reports.

“Intellectual Property” means any patent,  copyright,  design rights,  trade or 
service mark, moral rights, data protection rights, know-how or trade mark in 
each case whether registered or not and including applications for the same or 
any other rights of a similar nature anywhere in the world.

“Mapping” means a map,  map data  or  a  combination of  historical  maps  of 
various ages, time periods and scales. 

“Order” means an electronic,  written or  other  order  form submitted by the 
Client requesting Services from Groundsure in respect of a specified Site. 

“Ordnance Survey” means the Secretary of State for Business, Innovation and 
Skills,  acting  through  Ordnance  Survey,  Adanac  Drive,  Southampton,  SO16 
0AS, UK. 

“Order  Website” means  the  online  platform  through  which Orders  may be 
placed by the Client and accepted by Groundsure.

“Report” means a Risk Screening Report  or  Data Report  for  Commercial  or 
Residential property.

“Residential” means any building or property used as or intended to be used as  
a single dwelling.

“Risk Screening Report” means a risk screening report comprising factual data 
with an accompanying interpretation by Groundsure. 

“Services” means  any  Report,  Mapping  and/or  Support  Services  which 
Groundsure has agreed to provide by accepting an Order pursuant to clause 
2.6.

"Site" means the  area of  land  in  respect  of  which the  Client  has  requested 
Groundsure to provide the Services.

“Third Party Content” means data, database information or other information 
which is provided to Groundsure by a Third Party Data Provider.

"User Guide" means the user guide, as amended from time to time, available 
upon request from Groundsure and on the website (www.Groundsure.com) and 
forming part of this Contract. 

2  Scope  of  Services,  terms  and  conditions,  requests  for 
insurance and quotations

2.1 Groundsure agrees to provide the Services in accordance with the Contract.

2.2 Groundsure shall exercise reasonable skill and care in the provision of the 
Services.

2.3 Subject to clause 7.3 the Client acknowledges that it has not relied on any 
statement or representation made by or on behalf of Groundsure which is not  
set out and expressly agreed in writing in the Contract and all such statements  
and representations are hereby excluded to the fullest extent permitted by law. 

2.4 The Client acknowledges that terms and conditions appearing on a Client’s  
order  form,  printed  stationery  or  other  communication,  or  any  terms  or 
conditions implied by custom, practice or course of dealing shall be of no effect,  
and that this Contract shall prevail over all others in relation to the Order.

2.5 If the Client or Beneficiary requests insurance in conjunction with or as a  
result  of  the  Services,  Groundsure  shall  use  reasonable  endeavours  to 
recommend such insurance, but makes no warranty that such insurance shall  
be available from insurers or that it will be offered on reasonable terms. Any 
insurance purchased by the Client or Beneficiary shall be subject solely to the 
terms of  the  policy  issued by insurers  and Groundsure  will  have  no liability  
therefor. In addition you acknowledge and agree that Groundsure does not act 
as an agent or broker for any insurance providers.  The Client should take (and 
ensure  that  the  Beneficiary  takes)  independent  advice  to  ensure  that  the 
insurance policy requested or offered is suitable for its requirements.

2.6 Groundsure's quotations or proposals are valid for a period of 30 days only  
unless  an  alternative  period  of  time  is  explicitly  stipulated  by  Groundsure. 
Groundsure reserves the right to withdraw any quotation or proposal  at any 
time before an Order is accepted by Groundsure. Groundsure's acceptance of 
an  Order  shall  be  binding  only  when  made  in  writing  and  signed  by 
Groundsure's authorised representative or when accepted through the Order 
Website. 

3 The Client’s obligations

3.1The Client shall comply with the terms of this Contract and 

(i) procure that the Beneficiary or any third party relying on 
the Services complies with and acts as if it is bound by the Contract and

(ii) be liable to Groundsure for the acts and omissions of the 
Beneficiary  or  any  third  party  relying  on  the  Services  as  if  such  acts  and 
omissions were those of the Client.

3.2 The Client  shall  be  solely  responsible  for  ensuring  that  the  Services  are 
appropriate and suitable for its and/or the Beneficiary’s needs.

3.3 The Client shall supply to Groundsure as soon as practicable and without 
charge all requisite information (and the Client warrants that such information 
is  accurate,  complete  and  appropriate),  including  without  limitation  any 
environmental information relating to the Site and shall give such assistance as 
Groundsure shall reasonably require in the provision of the Services including, 
without limitation, access to the Site, facilities and equipment.

3.4 Where the Client’s approval or decision is required to enable Groundsure to 
carry out work in order to provide the Services, such approval or decision shall  
be given or procured in reasonable time and so as not to delay or disrupt the  
performance of the Services.

3.5 Save as expressly permitted by this Contract the Client shall not, and shall  
procure  that  the  Beneficiary  shall  not,  re-sell,  alter,  add  to,  or  amend  the 
Groundsure Materials, or use the Groundsure Materials in a manner for which 
they  were  not  intended.  The  Client  may  make  the  Groundsure  Materials 
available  to  a  third  party  who  is  considering  acquiring  some  or  all  of,  or 
providing funding in relation to, the Site, but such third party cannot rely on the 
same unless expressly permitted under clause 4.

3.6 The Client is responsible for maintaining the confidentiality of its user name  
and  password if  using the  Order  Website  and the  Client  acknowledges that 
Groundsure accepts no liability of any kind for any loss or damage suffered by  
the Client as a consequence of using the Order Website.

4 Reliance

4.1The Client acknowledges that the Services provided by Groundsure consist 
of the presentation and analysis of Third Party Content and other content and 
that  information  obtained  from  a  Third  Party  Data  Provider  cannot  be 
guaranteed or warranted by Groundsure to be reliable.

4.2  In  respect  of  Data  Reports,  Mapping  and  Risk  Screening  Reports,  the  
following classes of person and no other are entitled to rely on their contents; 

(i) the Beneficiary, 

(ii) the  Beneficiary's  professional  advisers,  (iii)  any  person 
providing funding to the Beneficiary in relation to the Site (whether directly or  
as part of a lending syndicate), 

(iv) the first purchaser or first tenant of the Site, and 

(v) the professional advisers and lenders of the first purchaser 
or tenant of the Site. 

4.3  In  respect  of  Support  Services,  only  the  Client,  Beneficiary  and  parties 
expressly named in a Report  and no other parties are entitled to rely on its  
contents. 

4.4 Save as set out in clauses 4.2 and 4.3 and unless otherwise expressly agreed 
in  writing,  no  other  person  or  entity  of  any  kind  is  entitled  to  rely  on  any 
Services or  Report  issued or  provided by Groundsure.  Any party  considering 
such Reports and Services does so at their own risk. 

5 Fees and Disbursements

5.1Groundsure  shall  charge  and  the  Client  shall  pay  fees  at  the  rate  and 



frequency  specified  in  the  written  proposal,  Order  Website  or  Order 
acknowledgement  form,  plus  (in  the  case  of  Support  Services)  all  proper 
disbursements incurred by Groundsure. The Client shall in addition pay all value 
added tax or other tax payable on such fees and disbursements in relation to 
the provision of the Services (together “Fees”).

5.2 The Client  shall  pay  all  outstanding  Fees to  Groundsure  in  full  without 
deduction, counterclaim or set off within 30 days of the date of Groundsure’s 
invoice or such other period as may be agreed in writing between Groundsure  
and the Client  ("Payment Date").  Interest on late payments will  accrue on a  
daily basis from the Payment Date until the date of payment (whether before 
or after judgment) at the rate of 8% per annum.

5.3 The Client shall be deemed to have agreed the amount of any invoice unless  
an objection is made in writing within 28 days of the date of the invoice. As 
soon  as  reasonably  practicable  after  being notified of  an objection,  without 
prejudice  to  clause  5.2  a  member  of  Groundsure’s  management  team  will 
contact the Client and the parties shall then use all reasonable endeavours to 
resolve the dispute within 15 days. 

6 Intellectual Property and Confidentiality

6.1 Subject to 

(i) full payment of all relevant Fees and 

(ii) compliance with this Contract, the Client is granted (and is 
permitted  to  sub-licence  to  the  Beneficiary)  a  royalty-free,  worldwide,  non-
assignable and (save to the extent set out in this Contract) non-transferable 
licence to make use of the Groundsure Materials.

6.2 All Intellectual Property in the Groundsure Materials are and shall remain 
owned by Groundsure or Groundsure's licensors (including without limitation 
the  Third  Party  Data  Providers)  the  Client  acknowledges,  and  shall  procure 
acknowledgement  by  the  Beneficiary  of,  such  ownership.  Nothing  in  this 
Contract  purports  to  transfer  or  assign  any  rights  to  the  Client  or  the 
Beneficiary in respect of such Intellectual Property.

6.3 Third Party Data Providers may enforce any breach of clauses 6.1 and 6.2  
against the Client or Beneficiary.

6.4 The Client shall,  and shall procure that any recipients of the Groundsure  
Materials shall:

(i) not remove, suppress or modify any trade mark, copyright 
or other proprietary marking belonging to Groundsure or any third party from 
the Services;

(ii) use  the  information  obtained  as  part  of  the  Services  in 
respect of the subject Site only, and shall not store or reuse any information  
obtained as part of the Services provided in respect of adjacent or nearby sites;

(iii)  not create any product or report which is derived directly 
or indirectly from the Services (save that those acting in a professional capacity 
to the Beneficiary may provide advice based upon the Services);

(iv) not combine the Services with or incorporate such Services 
into any other information data or service;

(v) not  reformat  or  otherwise  change  (whether  by 
modification, addition or enhancement), the Services (save that those acting for 
the Beneficiary in a professional capacity shall not be in breach of this clause 
6.4(v)  where  such  reformatting  is  in  the  normal  course  of  providing  advice 
based upon the Services);

(vi) where  a  Report  and/or  Mapping  contains  material 
belonging  to Ordnance Survey,  acknowledge and agree that  such content  is 
protected by Crown Copyright and shall not use such content for any purpose 
outside of receiving the Services; and

(vii) not copy in whole or in part by any means any map prints 
or run-on copies containing content belonging to Ordnance Survey (other than 
that contained within Ordnance Survey’s OS Street Map) without first being in 
possession of a valid Paper Map Copying Licence from Ordnance Survey,

6.5 Notwithstanding clause 6.4,  the Client  may make reasonable  use of  the 
Groundsure  Materials  in  order  to  advise  the  Beneficiary  in  a  professional 
capacity. However, Groundsure shall have no liability in respect of any advice,  
opinion or report given or provided to Beneficiaries by the Client.

6.6 The Client shall procure that any person to whom the Services are made  
available  shall  notify  Groundsure of  any request or  requirement to disclose, 
publish or disseminate any information contained in the Services in accordance 
with  the  Freedom  of  Information  Act  2000,  the  Environmental  Information 
Regulations 2004 or any associated legislation or regulations in force from time 
to time.

7.Liability:  Particular  Attention  Should  Be  Paid  To  This 
Clause

7.1  This  Clause  7  sets  out  the  entire  liability  of  Groundsure,  including  any 
liability  for  the  acts  or  omissions  of  its  employees,  agents,  consultants,  
subcontractors and Third Party Content, in respect of:

(i) any breach of contract, including any deliberate breach of 
the Contract by Groundsure or its employees, agents or 

subcontractors;

(ii) any use made of the Reports, Services, Materials or any  
part of them; and 

(iii) any representation, statement or tortious act or omission 
(including negligence) arising under or in connection with the Contract.

7.2 All warranties, conditions and other terms implied by statute or common 
law are, to the fullest extent permitted by law, excluded from the Contract.

7.3 Nothing in the Contract limits or excludes the liability of the Supplier for  
death  or  personal  injury  resulting  from  negligence,  or  for  any  damage  or 
liability incurred by the Client or Beneficiary as a result of fraud or fraudulent  
misrepresentation.

7.4 Groundsure shall not be liable for 

(i) loss of profits; 

(ii) loss of business; 

(iii) depletion of goodwill and/or similar losses; 

(iv) loss of anticipated savings; 

(v) loss of goods;

(vi) loss of contract; 

(vii) loss of use; 

(viii) loss or corruption of data or information; 

(ix) business interruption;

(x) any  kind  of  special,  indirect,  consequential  or  pure 
economic loss, costs, damages, charges or expenses; 

(xi) loss or damage that arise as a result of the use of all  or 
part of the Groundsure Materials in breach of the Contract;

(xii) loss or damage arising as a result of any error, omission or 
inaccuracy in any part of the Groundsure Materials where such error, omission 
or  inaccuracy  is  caused  by  any  Third  Party  Content  or  any  reasonable 
interpretation of Third Party Content;

(xiii) loss  or  damage  to  a  computer,  software,  modem, 
telephone or other property; and

(xiv) loss  or  damage  caused  by  a  delay  or  loss  of  use  of 
Groundsure’s internet ordering service.

7.5  Groundsure’s  total  liability  in  relation  to or  under  the  Contract  shall  be  
limited to £10 million for any claim or claims.  

7.6 Groundsure shall procure that the Beneficiary shall be bound by limitations 
and  exclusions  of  liability  in  favour  of  Groundsure  which accord  with those  
detailed in clauses 7.4 and 7.5 (subject to clause 7.3) in respect of all  claims 
which the Beneficiary may bring against Groundsure in relation to the Services 
or other matters arising pursuant to the Contract. 

8 Groundsure’s right to suspend or terminate 

8.1 If  Groundsure  reasonably  believes  that  the  Client  or  Beneficiary has  not  
provided the information or assistance required to enable the proper provision  
of the Services, Groundsure shall be entitled to suspend all further performance 
of the Services until such time as any such deficiency has been made good.

8.2  Groundsure  shall  be  entitled  to  terminate  the  Contract  immediately  on 
written notice in the event that:

(i) the Client fails to pay any sum due to Groundsure within 
30 days of the Payment Date; or

(ii) the  Client  (being  an  individual)  has  a  bankruptcy  order 
made against him or (being a company) shall  enter into liquidation whether  
compulsory or voluntary or have an administration order made against it or if a 
receiver shall be appointed over the whole or any part of its property assets or  
undertaking or if the Client is struck off the Register of Companies or dissolved; 
or

(iii) the  Client  being  a  company  is  unable  to  pay  its  debts 
within  the  meaning  of  Section  123  of  the  Insolvency  Act  1986 or  being  an 
individual appears unable to pay his debts within the meaning of Section 268 of 
the  Insolvency  Act  1986  or  if  the  Client  shall  enter  into  a  composition  or 
arrangement with the Client’s creditors or shall suffer distress or execution to 
be levied on his goods; or

(iv) the  Client  or  the  Beneficiary  breaches  any  term  of  the 
Contract  (including,  but  not  limited to,  the  obligations  in clause  4)  which is  
incapable of remedy or if remediable, is not remedied within five days of notice 
of the breach. 

9. Client’s Right to Terminate and Suspend

9.1 Subject  to  clause  10.1,  the  Client  may  at  any  time upon  written notice 
terminate or suspend the provision of all or any of the Services. 

9.2 In any event, where the Client is a consumer (and not a business) he/she  
hereby expressly acknowledges and agrees that:



(i) the supply of Services under this Contract (and therefore 
the performance of this Contract) commences immediately upon Groundsure's 
acceptance of the Order; and

 (ii) the Reports and/or Mapping provided under this Contract 
are 

(a) supplied to the Client's specification(s) and in any event 

(b) by their nature cannot be returned. 

10  Consequences  of  Withdrawal,  Termination  or 
Suspension

10.1 Upon termination of the Contract: 

(i) Groundsure shall take steps to bring to an end the Services 
in an orderly manner, vacate any Site with all reasonable speed and shall deliver 
to the Client and/or Beneficiary any property of the Client and/or Beneficiary in 
Groundsure’s possession or control; and 

(ii) the  Client  shall  pay  to  Groundsure  all  and  any  Fees 
payable  in  respect  of  the  performance  of  the  Services  up  to  the  date  of  
termination  or  suspension.  In  respect  of  any Support  Services  provided,  the 
Client shall also pay Groundsure any additional costs incurred in relation to the 
termination or suspension of the Contract. 

11 Anti-Bribery

11.1 The Client warrants that it shall:

(i) comply with all applicable laws, statutes and regulations 
relating  to  anti-bribery  and  anti-corruption  including  but  not  limited  to  the 
Bribery Act 2010;

(ii) comply  with such  of  Groundsure's  anti-bribery and  anti-
corruption policies as are notified to the Client from time to time; and

(iii) promptly report to Groundsure any request or demand for 
any undue financial or other advantage of any kind received by or on behalf of 
the Client in connection with the performance of this Contract.

11.2  Breach  of  this  Clause  11  shall  be  deemed  a  material  breach  of  this 
Contract.

12 General

12.1 The Mapping contained in the Services is protected by Crown copyright 
and must not be used for any purpose other than as part of the Services or as  
specifically provided in the Contract.

12.2 The Client shall be permitted to make one copy only of each Report or  
Mapping Order. Thereafter the Client shall be entitled to make unlimited copies 
of the Report or Mapping Order only in accordance with an Ordnance Survey 
paper map copy license available through Groundsure.

12.3  Groundsure  reserves  the  right  to  amend  or  vary  this  Contract.  No 
amendment  or  variation to  this  Contract  shall  be  valid  unless  signed by an 
authorised representative of Groundsure. 

12.4  No  failure  on  the  part  of  Groundsure  to  exercise,  and  no  delay  in  
exercising, any right, power or provision under this Contract shall operate as a  
waiver thereof.

12.5  Save  as  expressly  provided in  this  Contract,  no  person  other  than  the 
persons set out therein shall have any right under the Contract (Rights of Third 
Parties) Act 1999 to enforce any terms of the Contract.

12.6 The Secretary of State for Business, Innovation and Skills (“BIS”) or BIS’ 
successor  body,  as  the  case  may  be,  acting  through  Ordnance  Survey  may 
enforce  a  breach  of  clause  6.4(vi)  and  clause  6.4(vii)  of  these  terms  and 
conditions against the Client in accordance with the provisions of the Contracts  
(Rights of Third Parties) Act 1999. 

12.7 Groundsure shall not be liable to the Client if the provision of the Services 
is delayed or prevented by one or more of the following circumstances:

(i) the  Client  or  Beneficiary’s  failure  to  provide  facilities, 
access or information;

(ii) fire, storm, flood, tempest or epidemic;

(iii) Acts of God or the public enemy; 

(iv) riot, civil commotion or war;

(v) strikes, labour disputes or industrial action;

(vi) acts or regulations of any governmental or other agency; 

(vii) suspension or delay of services at public registries by Third 
Party Data Providers;

(viii) changes in law; or

(ix) any other reason beyond Groundsure’s reasonable control.

In the event that Groundsure is prevented from performing the Services (or any 
part thereof) in accordance with this clause 12.6 for a period of not less than 30 
days then Groundsure shall be entitled to terminate this Contract immediately 
on written notice to the Client.

12.8 Any notice provided shall be in writing and shall be deemed to be properly 
given if delivered by hand or sent by first class post, facsimile or by email to the 
address, facsimile number or email address of the relevant party as may have 
been notified by each party to the other for such purpose or in the absence of 
such notification the last known address.

12.9 Such notice shall be deemed to have been received on the day of delivery if 
delivered by  hand,  facsimile  or  email  (save  to  the  extent  such day  is  not  a 
working  day  where  it  shall  be  deemed  to  have  been delivered  on  the  next 
working day) and on the second working day after the day of posting if sent by 
first class post.

12.10 The Contract constitutes the entire agreement between the parties and 
shall supersede all previous arrangements between the parties relating to the 
subject matter hereof.

12.11 Each of the provisions of the Contract is severable and distinct from the  
others  and  if  one  or  more  provisions  is  or  should  become  invalid,  illegal  or 
unenforceable, the validity and enforceability of the remaining provisions shall 
not in any way be tainted or impaired.

12.12 This Contract  shall  be  governed by  and construed in accordance with 
English law and any proceedings arising out of or connected with this Contract  
shall be subject to the exclusive jurisdiction of the English courts.

12.13 Groundsure is an executive member of the Council  of  Property Search 
Organisation (CoPSO) and has signed up to the   Search Code administered by 
the Property Codes Compliance Board (PCCB).   All Risk Screening Reports shall 
be supplied in accordance with the provisions of the Search Code.

12.14 If the Client or Beneficiary has a complaint about the Services, written 
notice  should  be  given  to  the  Compliance  Officer  at  Groundsure  who  will 
respond  in  a  timely  manner.  In  the  event  you  are  not  satisfied  with 
Groundsure’s  complaints  handling  process  or  you  are  unable  to  resolve  the 
complaint,  at  your  discretion  you  may refer  the  complaint  to  The Property 
Ombudsman Scheme at the following URL/email:  website  www.tpos.co.uk or 
email: admin@tpos.co.uk

12.15 The Client agrees that it shall,  and shall procure that each Beneficiary 
shall,  treat in confidence all Confidential Information and shall not, and shall 
procure that each Beneficiary shall not (i) disclose any Confidential Information 
to any third party other than in accordance with the terms of this Contract; and  
(ii)  use Confidential  Information for  a purpose  other than the exercise of its 
rights and obligations under this Contract. Subject to clause 6.6, nothing shall  
prevent the Client or any Beneficiary from disclosing Confidential Information 
to the extent required by law. © Groundsure Limited June 2013

mailto:admin@tpos.co.uk
http://www.tpos.co.uk/
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1 Introduction 

This document defines the approach adopted by PBA 
in relation to the assessment of land contamination in 
England.  The aim is for the approach to (i) be 
systematic and objective, (ii) provide for the 
assessment of uncertainty and (iii) provide a rational, 
consistent, transparent framework.  
 
When preparing our methodology we have made 
reference to various technical guidance documents and 
legislation referenced in Section 7 of which the 
principal documents are (i) Contaminated Land 
Statutory Guidance (Defra 2012), (ii) the Model 
Procedures for the Management of Contamination 
(CLR 11) (EA 2004), (iii) Contaminated land risk 
assessment: A guide to good practice (C552) (CIRIA 
2001) and (iv) National Planning Policy Framework 
(DCLG 2012). 
 

2 Dealing with Land Contamination 

Government policy on land contamination aims to 
prevent new contaminated land from being created and 
promotes a risk based approach to addressing 
historical contamination.  With regard to historical 
contamination, regulatory intervention is held in reserve 
for land that meets the legal definition and cannot be 
dealt with through any other means, including through 
planning.  Land is only considered to be “contaminated 
land” in the legal sense if it poses an unacceptable risk.  
 
UK legislation on contaminated land is principally 
contained in Part 2A of the Environmental Protection 
Act, 1990 (which was inserted into the 1990 Act by 
section 57 of the Environment Act 1995). Part 2A was 
introduced in England on 1 April 2000 and provides a 
risk-based approach to the identification and 
remediation of land where contamination poses an 
unacceptable risk to human health or the environment. 
In 2004 the Model Procedures for the Management of 
Contamination (CLR 11) were published providing 
guidance on how the statutory requirements were to be 
delivery.  The approach, concepts and principles for 
land contamination management promoted by CLR 11 
are applied to the determination of planning 
applications. 
 
Other legislative regimes may also provide a means of 
dealing with land contamination issues, such as the 
regimes for waste, water, environmental permitting, and 
environmental damage. Further, the law of statutory 
nuisance may result in contaminants being 
unacceptable to third parties whilst not attracting action 
under Part 2A or other environmental legislation. 
 

2.1 Part 2A 

The Regulations and Statutory Guidance that 
accompanied the Act, including the Contaminated Land 
(England) Regulations 2006, has been revised with the 
issue of The Contaminated Land (England) 
(Amendment) Regulations 2012 (SI 2012/263) and the 
Contaminated Land Statutory Guidance for England 
2012.  
 
Part 2A defines contaminated land as “land which 
appears to the Local Authority in whose area it is 
situated to be in such a condition that, by reason of 
substances in, on or under the land that significant 
harm is being caused, or there is a significant 

possibility that such harm could be caused, or pollution 
of controlled waters is being, or likely to be, caused”.   
 
Harm is defined as “harm to the health of living 
organisms or other interference with the ecological 
systems of which they form part, and in the case of 
man, includes harm to his property”.   
 
For the purposes of Part 2A, land is contaminated if it 
poses a significant possibility of significant harm 
(SPOSH).   
 
Part 2A provides a means of dealing with unacceptable 
risks posed by land contamination to human health and 
the environment, and under the guidance enforcing 
authorities should seek to find and deal with such land. 
It states that “under Part 2A the starting point should be 
that land is not contaminated land unless there is 
reason to consider otherwise. Only land where 
unacceptable risks are clearly identified, after a risk 
assessment has been undertaken in accordance with 
the Guidance, should be considered as meeting the 
Part 2A definition of contaminated land”. Further the 
guidance makes it clear that “regulatory decisions 
should be based on what is reasonably likely, not what 
is hypothetically possible”. 
 
The overarching objectives of the Government’s policy 
on contaminated land and the Part 2A regime are: 
 
“(a) To identify and remove unacceptable risks to  

 human health and the environment. 
(a) To seek to ensure that contaminated land is 

made suitable for its current use. 
(b) To ensure that the burdens faced by 

individuals, companies and society as a whole 
are proportionate, manageable and 
compatible with the principles of sustainable 
development”. 

 
The enforcing authority may need to decide whether 
and how to act in situations where decisions are not 
straight forward, and where there is uncertainty. “In so 
doing, the authority should use its judgement to strike a 
reasonable balance between: (a) dealing with risks 
raised by contaminants in land and the benefits of 
remediating land to remove or reduce those risks; and 
(b) the potential impacts of regulatory intervention 
including financial costs to whoever will pay for 
remediation, health and environmental impacts of 
taking action, property blight, and burdens on affected 
people”. The authority is required to “take a 
precautionary approach to the risks raised by 
contamination, whilst avoiding a disproportionate 
approach given the circumstances of each case”. The 
aim is “that the regime produces net benefits, taking 
account of local circumstances”. 

 
The guidance recognises that “normal levels of 
contaminants in soils should not be considered to 
cause land to qualify as contaminated land, unless 
there is a particular reason to consider otherwise”. 
 
Normal levels are quoted as: 
“a)   natural presence of contaminants’ such as 

from underlying geology ‘that have not been 
shown to pose an unacceptable risk to health 
and the environment 

b)   …low level diffuse pollution, and common 
human activity…” 
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Similarly the guidance states that significant pollution of 
controlled waters is required for land to be considered 
contaminated and the “fact that substances are merely 
entering water” or “where discharge from land is not 
discernible at a location immediately downstream” does 
not constitute contaminated land. 
 
To help achieve a more targeted approach to 
identifying and managing contaminated land in relation 
to the risk (or possibility) of harm to human health, the 
revised Statutory Guidance presented a new four 
category system for considering land under Part 2A, 
ranging from Category 4, where there is no risk that 
land poses a significant possibility of significant harm 
(SPOSH), or the level of risk is low, to Category 1, 
where the risk that land poses a significant possibility of 
significant harm (SPOSH) is unacceptably high.  
 
For land that cannot be readily placed into Categories 1 
or 4 further assessment is required.  If there is a 
sufficiently strong case that the risks are of sufficient 
concern to cause significant harm/pollution or have the 
significant possibility of significant harm/pollution the 
land is to be placed into Category 2.  If the concern is 
not met land is considered Category 3. 
 
The technical guidance clearly states that the currently 
published SGV and GAC’s represent “cautious 
estimates of level of contaminants in soils” which 
should be considered “no risk to health or, at most, a 
minimal risk”. These values do not represent the 
boundary between categories 3 and 4 and “should be 
considered to be comfortably within Category 4”. 
 
At the end of 2013 technical guidance in support of 
Defra’s revised Statutory Guidance (SG) was published 
(CL:AIRE 2013) which provided:  
• A methodology for deriving C4SLs for four generic 
land-uses comprising residential, commercial, 
allotments and public open space; and  
• A demonstration of the methodology, via the 
derivation of C4SLs for six substances – arsenic, 
benzene, benzo(a)pyrene, cadmium, chromium (VI) 
and lead.  
 

2.2 Planning 

The Local Planning Authority (LPA) is responsible for 
the control of development, and in doing so it has a 
duty to take account of all material considerations, 
including contamination.   

Section 11, Paragraph 109 of the National Planning 
Policy Framework (NPPF) (DCLG 2012) states the 
planning system should contribute to and enhance the 
natural and local environment by “preventing both new 
and existing developments from contributing to or being 
put at unacceptable risk from, or being adversely 
affected by unacceptable levels of soil, air, water 
pollution” and “remediating and mitigating despoiled, 
degraded, derelict, contaminated and unstable land, 
where appropriate”.  Paragraphs 120 and 121 describe 
the policy considerations the Government expects LPA 
to have in regard to land affected by contamination 
when preparing policies for development plans and in 
taking decisions on applications. 

For planning purposes, the NPPF requires that the 
assessment of risks arising from contamination and 
remediation requirements should be considered on the 

basis of the current environmental setting, the current 
land use, and the circumstances of its proposed new 
use  The NPPF stipulates that planning policies and 
decisions should ensure that “the site is suitable for its 
new use taking account of ground conditions and land 
instability, including from natural hazards or former 
activities from previous uses and any proposals for 
mitigation including land remediation or impacts on the 
natural environment arising from that remediation”; and 
that “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 adequate site investigation information, 
prepared by a competent person, is presented.” 
 
The level at which contamination is deemed to be 
unacceptable, or, gives rise to adverse effects under a 
planning context has not been identified but is 
envisaged to be more precautionary than the level 
required to detrmine land as contaminated under Part 
2A. 
 
In paragraph 121 the developer is required to ensure 
that land, after development, is not capable of being 
determined as contaminated land under Part 2A of the 
EPA 1990.  
 
The principal planning objective is to ensure that any 
unacceptable risks to human health, buildings and 
other property and the natural and historical 
environment from the contaminated condition of the 
land are identified so that appropriate action can be 
considered and taken to address those risks.  In order 
to grant a planning permission the Local Planning 
Authority (LPA) has to be satisfied that there is 
sufficient information about the condition of the land, its 
impacts and the availability of viable remedial options. 
NPPF Paragraph 21 states that “planning policies and 
decisions should also ensure that adequate site 
investigation information, prepared by a competent 
person, is presented”. Site investigation information is 
further defined in the NPPF Glossary page 56 and that 
also states that investigations should be carried out in 
accordance with established procedures, including 
BS10175 (BSI 2011) that in turn links procedure to the 
requirements of CLR11. 

A key distinction between the Soil Guideline Values 
(SGVs) and the C4SLs is the level of risk that they 
describe. As described by the Environment Agency 
(2009a):  

“SGVs are guidelines on the level of long-term human 
exposure to individual chemicals in soil that, unless 
stated otherwise, are tolerable or pose a minimal risk to 
human health.” 
 
A letter from Lord de Mauley dated 3rd September 
2014 provides more explicit direction to local authorities 
on the use of the C4SL in a planning context. The letter 
identifies four key points:  
1) that the screening values were developed expressly 
with the planning regime in mind 
2) their use is recommended in DCLG’s planning 
guidance 
3) soil concentrations below a C4SL limit are 
considered to be ‘definitely not contaminated’ under 
Part llA of the 1990 Environmental Protection Act and 
pose at most a ‘low level of toxicological concern’ and 
4) exceedance of a C4SL screening value does not 
mean that land is definitely contaminated, just that 
further investigation may be warranted. 
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2.3 Building Control 

The building control department of the local authority or 
private sector approved inspectors are responsible for 
the operation and enforcement of the Building 
Regulations (DCLG 2010) to protect the health, safety 
and welfare of people in and around buildings. 
Approved Document C requires the protection of 
buildings and associated land from the effects of 
contamination, to be applied (non-exclusively) in all 
changes of use from commercial or industrial premises, 
to residential property. 

3 Approach 

CLR 11 recommends a phased or tiered approach to 
risk assessment with the three tiers being:- 
� Tier 1 - preliminary – a qualitative assessment 

forming part of a Phase 1 report,  
� Tier 2 - generic - a quantitative assessment using 

published criteria to screen site specific ground 
condition data forming part of a Phase 2 report 

� Tier 3 - detailed – a quantitative assessment 
involving the generation of site specific 
assessment criteria 
 

Each tier of risk assessment comprises the following 
four stages:- 
 
1. Hazard Identification – identifying potential 

contaminant sources on and off site; 
2. Hazard Assessment – assessing the potential for 

unacceptable risks by identifying what pathways 
and receptors could be present, and what pollutant 
linkages could result (forming the Conceptual Site 
Model (CSM)); 

3. Risk Estimation – estimating the magnitude and 
probability of the possible consequences (what 
degree of harm might result to a defined receptor 
and how likely); and 

4. Risk Evaluation – evaluating whether the risk 
needs to be, and can be, managed.   

 
A PBA Phase 1 report normally comprises a desk 
study, walkover and Tier 1 risk assessment (the project 
specific offer defines the actual scope of work). This is 
the minimum requirement as defined by the NPPF, 
pp56. At Tier 1 the PBA approach to risk estimation 
involves identifying the magnitude of the potential 
consequence (taking into account both the potential 
severity of the hazard and the sensitivity of the 
receptor) and the magnitude of the likelihood i.e. the 
probability (taking into account the presence of the 
hazard and the receptor and the integrity of the 
pathway).  This approach is promoted in current 
guidance such as R&D 66 (NHBC 2008). 
 
The PBA approach is that if a pollution linkage is 
identified then it represents a potential risk which 
requires further consideration and either (1) 
remediation / direct risk management or (2) further tiers 
of assessment.   
 
A PBA preliminary Phase 2 report comprises an 
intrusive investigation to collect site specific 
information, a Tier 2 quantitative generic risk 
assessment and a refinement of the CSM using the site 
specific data.  Depending on the findings further 
investigation and/or progression to Tier 3 risk 
assessment and the generation of site specific 
assessment criteria may be required. 

 

The PBA methodology provides an estimate of the level 
of risk, it does not identify a risk level at which the risk 
is considered “significant” and/or “unacceptable” as this 
is dependant on the view of the individual / stakeholder. 
For example; to a risk adverse stakeholder even a risk 
level of “very low” may be considered unacceptable 
and as such this stakeholder may require risk 
management options to be implemented. 
 

4 Identification of Pollutant Linkages and 
Conceptual Site Model (CSM) 

For all Tiers the underlying principle to ground condition 
assessment is the identification of pollutant linkages in 
order to evaluate whether the presence of a source of 
contamination could potentially lead to harmful 
consequences.  A pollutant linkage consists of the 
following three elements:- 
 
• A source/hazard – a substance or situation which 

has the potential to cause harm or pollution; 
 

• A pathway – a means by which the hazard moves 
along / generates exposure; and 

 
• A receptor/target – an entity which is vulnerable to 

the potential adverse effects of the hazard. 
 
The Conceptual Site Model identifies the types and 
locations of potential contaminant sources/hazards and 
potential receptors and potential 
migration/transportation pathway(s).  The CSM is 
refined as the assessment progresses through the 
Tiers. 
 
4.1 Hazard Identification  
 
A hazard is a substance or situation that has the 
potential to cause harm.  Hazards may be chemical, 
biological or physical (e.g. explosive gases).   
 
At Tier 1 the potential for hazards to be present is 
determined from consideration of the previous or 
ongoing activities on or near to the site in accordance 
with the criteria presented in the Table 1.  
 
Based on the land use information Potential 
Contaminants of Concern (PCOC) are identified.  The 
PCOC direct the scope of the collection of site specific 
data and the analytical testing selected for subsequent 
Tiers. 
 
At Tier 2 the site specific data is screened using 
published assessment criteria (refer to PBA document 
entitled Rationale for the Selection of Tier 2 
Assessment Criteria).  In general, published criteria 
have been developed using highly conservative 
assumptions and therefore if the screening criterion is 
not exceeded then the PCOC is eliminated as a 
potential Hazard.  It should be noted that exceedance 
does not necessarily indicate that a site is 
contaminated and/or unsuitable for use only that the 
PCOC is retained as a potential Hazard.  Published 
criteria are generated using models based on 
numerous and complex assumptions.  Whether or not 
these assumptions are appropriate in a site-specific 
context requires confirmation on a project by project 
basis and would form part of a Tier 3 assessment. 
 
When reviewing or assessing site specific data PBA 
utilise published guidance on comparing contamination 
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data with a critical concentration (CL:AIRE/CIEH 2008) 
which presents a structured process for employing 
statistical techniques for data assessment purposes.  
The benefit of the statistical tool is uncertainty is 
quantified and decisions are made knowing the 
strength of the evidence.  Correct decision probability is 
a function of sample size, difference in the mean and 
the critical concentration, variation in measured values 
and the significance level. 
 

4.2 Receptor and Pathway Identification 

For all Tiers the potential receptors (for both on site and 
adjoining land) that will be considered are: 
• Human Health – including current and future 

occupiers, construction and future maintenance 
workers, and neighbouring properties/third parties;  

• Ecological systems; *1 
• Controlled waters *2 – including surface water and 

groundwater; 
• Property, Animal or Crop (existing or proposed) - 

including buildings, service lines and pipes, crops, 
livestock, pets, woodland; and 

• Archaeological sites and ancient monuments. 
 
*1 International or nationally designated sites (as defined in the 
statutory guidance (Defra Circular 04/12)) “in the local area” will 
be identified as potential ecological receptors.  A search radius 
of 1, 2 or 5km will be utilised depending on the site specific 
circumstances (see also pathway identification). The 
Environment Agency has published an ecological risk 
assessment framework (EA 2008) which promotes (as opposed 
to statutorily enforces) consideration of additional receptors to 
include locally protected sites and protected or notable species. 
These additional potential receptors will only be considered if a 
Phase 1 habitat survey, undertaken in accordance with 
guidance (JNCC 1993), is commissioned and the data provided 
to PBA.  It should be noted that without such a survey the Tier 
1 risk assessment may conclude that the identification of 
potential ecological receptors is inconclusive (refer to PBA 
Specification for Phase 1). 
 
*2 the definition of “pollution of controlled water” was amended 
by the introduction of Section 86 of the Water Act 2003.  For 
the purposes of Part 2A groundwater does not include waters 
above the saturated zone and our assessment does not 
therefore address perched water other than where 
development causes a pathway to develop. 
 
If a receptor is taken forward for further assessment it 
will be classified in terms of its sensitivity, the criteria 
for which are presented in Table 2.  Table 2 has been 
generated using descriptions of environmental receptor 
importance/value given in various guidance documents 
including R&D 66 (NHBC 2008) and Transport Analysis 
Guidance (based on DETR 2000). Human health and 
buildings classifications have been generated by PBA 
using the attribute description for each class. 
 
The exposure pathway and modes of transport that will 
be considered are presented in Table 3. 
 

4.3 Note regarding Ecological Systems  

The Environment Agency (EA) has developed an 
ecological risk assessment framework which aims to 
provide a structured approach for assessing the risks to 
ecology from chemical contaminants in soils (EA 2008). 
In circumstances where contaminants in water 
represent a potential risk to aquatic ecosystems then 
risk assessors will need to consider this separately.  
 
The framework consists of a three tiered process:- 
 

• Tier 1 is a screening step where the site soils 
chemical data is compared to a soil screening 
value (SSV) 

• Tier 2 uses various tools (including surveys and 
biological testing) to gather evidence for any harm 
to the ecological receptors 

• Tier 3 seeks to attribute the harm to the chemical 
contamination 

 
Tier 1 is preceded by a desk study to collate 
information about the site and the nature of the 
contamination to assess whether pollutant linkages are 
feasible.  The framework presents ten steps for 
ecological desk studies and development of a 
conceptual site model as follows.   
 
1 Establish Regulatory Context 
2 Collate and Assess Documentary Information 
3 Summarise Documentary Information 
4 Identify Potential Contaminants of Concern 
5 Identify Likely Fate Transport of Contaminants 
6 Identify Potential Receptors of Concern 
7 Identify Potential Pathways of Concern 
8 Create a Conceptual Site Model 
9 Identify Assessment and Measurement Endpoints 
10 Identify Gaps and Uncertainties 
 
The information in a standard PBA Phase 1 report 
covers Steps 1 to 4 inclusive.  Step 5 considers fate 
and transport of contaminants and it should be noted 
that our standard report adopts a simplified approach 
considering only transport mechanisms.  A simplified 
approach has also been adopted in respect of Steps 6 
and 7 receptors (a detailed review of the ecological 
attributes has not been undertaken) and pathways (a 
food chain assessment has not been undertaken). 
Step 9 is outside the scope of our standard Phase 1 
report. 
 
It should be noted that the Tier 1 assessment for 
ecological systems (i.e. where designated sites are 
identified) as part of a Phase 1 report will assess the 
viability of the mode of transport given the site specific 
circumstances not specific pathways.   
 
The Tier 1 risk assessment may conclude that the risk 
to potential ecological receptors is inconclusive (see 
PBA Specification for Phase 1). 
 



PBA Methodology for Assessment of Potentially Contaminated Land 

Revision December 2014 
Page 5 of 8 
 

4.4 Note regarding Controlled Waters 

Controlled Waters are rivers, estuaries, coastal 
waters, lakes and groundwaters, but not perched 
waters.   

The Water Framework Directive (WFD) (2000) aims 
to protect and enhance the quality of surface 
freshwater, groundwaters and dependent eco 
systems, estuaries and coastal waters. The WFD 
was transposed into UK law in 2003 (Statutory 
Instruments 2003). Member states must aim to reach 
good chemical and ecological status as defined in 
the Directive by 2015.     

The Ground Water Daughter Directive (GWDD) was 
enacted by the Groundwater Regulations (2009), 
which were subsumed by the Environmental 
Permitting Regulations (2010) which provide 
essential clarification including on the four objectives 
specifically for groundwater quality in the WFD:- 

• Achieve ‘Good’ groundwater chemical status 
by 2015, commonly referred to as ‘status 
objective’; 

• Achieve Drinking Water Protected Area 
Objectives; 

• Implement measures to reverse any 
significant and sustained upward trend in 
groundwater quality, referred to as ‘trend 
objective’; and 

• Prevent or limit the inputs of pollutants into 
groundwater, commonly referred to as ‘prevent 
or limit’ objectives 

The Water Act 2003 (Commencement No.11) Order 
2012 amends the test for 'contaminated land' which 
relates to water pollution so that pollution of 
controlled waters must now be "significant" to meet 
the definition of contaminated land. 
 
River Basin Management Plans (RBMP) have been 
developed for the 11 River Basin Districts in England 
and Wales.  These were released by Defra in 2009 
(Defra 2009). 
 
These RBMP’s establish the current status of waters 
within the catchments of the respective Districts and 
the current status of adjoining waters identified.  As part 
of a Tier 2 risk assessment water quality data is 
screened against the WFD assessment criteria. 
Compare to the RBMP’s current status of waters for the 
catchment under consideration would form part of a 
Tier 3 assessment. 

5 Risk Estimation 

Risk estimation classifies what degree of harm might 
result to a receptor (defined as consequence) and how 
likely it is that such harm might arise (probability).   

At Tier 1 the consequence classification is generated 
by multiplying the hazard classification score and the 
receptor sensitivity score.  This approach follows that 
presented in the republished R&D 66 (NHBC 2008).   
 
The criteria for classifying probability are set out in 
Table 4 and have been taken directly from Table 6.4 
CIRIA C552 (CIRIA 2001).  Probability considers the 
integrity of the exposure pathway. 
 
The consequence classifications detailed in Table 5 

have been adapted from Table 6.3 presented in C552 
and R&D 66 (Annex 4 Table A4.3). 
 
The Tier 1 risk classification is estimated for each 
pollutant linkage using the matrix given in Table 6 
which is taken directly from C552 (Table 6.5). 
Subsequent Tiers refine the CSM through retention or 
elimination of potential hazards and pollutant linkages.   

6 Risk Evaluation 

In order to put the Tier 1 risk classification into context 
the likely actions are described in Table 7 which is 
taken directly from C552 (Table 6.6). Subsequent Tiers 
identify potential risk management options through 
remediation and/or mitigation measures. 
 
Unless the initial assessment clearly demonstrates that 
the risk from contamination can be satisfactorily 
reduced to an acceptable level, further site 
investigations and risk assessment will be needed 
before the application can be determined. 
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Table 1: Criteria for Classifying Hazards / Potential for Generating Contamination 

Classification/Score Potential for generating contamination/gas based on land use 
Very Low 
 
1 

Land Use: greenfield  
Contamination: None.  
Gas generation potential : Inert Made Ground  

Low 
 
2 

Land Use: residential, retail or office use, recent small scale industrial.  
Contamination: None or locally slightly elevated concentrations. 
Gas generation potential : Shallow thickness of Alluvium  

Moderate 
 
3 

Land Use: railway yards, collieries, scrap yards, light industry, engineering works. 
Contamination: Locally elevated concentrations.  
Gas generation potential : Dock silt and substantial thickness of organic alluvium/peat 

High 
 
4 

Land Use: gas works, chemical works, heavy industry, non-hazardous landfills. 
Contamination: Possible widespread elevated concentrations. 
Gas generation potential : Shallow mine workings Pre 1960’s landfill 

Very High 
 
5 

Land Use: hazardous waste landfills. 
Contamination: Likely widespread elevated concentrations. 
Gas generation potential : Domestic landfill post 1960 

“Greenfield” is land which has not been developed including not used for crop production or animal 
husbandry and no contamination source therefore no pollutant linkages. 
 

Table 2: Criteria for Classifying Receptor Sensitivity/Value 

Classification/Score Definition 
Very Low 
 
1 

Receptor of limited importance 
Groundwater: Non aquifer 
Surface water: GQA Grade F 
Ecology: No local designation 
Buildings: Replaceable 
Human health: Unoccupied/limited access 

Low 
 
2 

Receptor of local or county importance with potential for replacement 
Groundwater: Secondary aquifer 
Surface water: GQA Grade D/E 
Ecology: local habitat resources 
Buildings: Local value 
Human health: Minimum score 4 where human health identified as potential receptor 

Moderate 
 
3 

Receptor of local or county importance with potential for replacement 
Groundwater: Principal aquifer 
Surface water: GQA Grade B/C 
Ecology: County wildlife sites, Areas of Outstanding Natural Beauty (AONB) 
Buildings: Area of Historic Character 
Human health: Minimum score 4 where human health identified as potential receptor 

High 
 
4 

Receptor of  county or regional importance with limited potential for replacement 
Groundwater: Source Protection Zone 2 
Surface water: GQA Grade A 
Ecology: SSSI, National or Marine Nature Reserve (NNR or MNR)  
Buildings: Conservation Area 
Human health: Minimum score 4 where human health identified as potential receptor 

Very High 
 
5 

Receptor of national or international importance 
Groundwater: Source Protection Zone 1 
Surface water: GQA Grade A 
Ecology: Special Areas of Conservation (SAC and candidates), Special Protection Areas 
(SPA and potentials) or wetlands of international importance (RAMSAR)  
Buildings: World Heritage site 
Human health: Residential, open spaces and uses where children are present 
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Table 3: Exposure Pathway and Modes of Transport  
Receptor Pathway Mode of transport 
Human health  Ingestion Fruit or vegetable leaf or roots 

Contaminated water  
Soil/dust indoors 
Soil/dust outdoors 

Inhalation Particles (dust / soil) – outdoor 
Particles (dust / soil) - indoor  
Vapours – outdoor - migration via natural or anthropogenic pathways 
Vapours - indoor - migration via natural or anthropogenic pathways 

Dermal absorption Direct contact with soil  
Direct contact with waters (swimming / showering) 
Irradiation 

Groundwater Leaching  Gravity / permeation 
Migration Natural – groundwater as pathway 

Anthropogenic (e.g. boreholes, culverts, pipelines etc.) 
Surface Water Direct  Runoff or discharges from pipes 

Indirect  Recharge from groundwater  
Indirect Deposition of wind blown dust 

Buildings Direct contact  Sulphate attack on concrete, hydrocarbon corrosion of plastics 
Gas ingress Migration via natural or anthropogenic paths 

Ecological 
systems 

See Notes Runoff/discharge to surface water body 
See Notes Windblown dust 
See Notes Groundwater migration 
See Notes At point of contaminant source 

Animal and crop  Direct  Wind blown or flood deposited particles / dust / sediments 
Indirect  Plants via root up take or irrigation. Animals through watering 
Inhalation By livestock / fish - gas / vapour / particulates / dust 
Ingestion Consumption of vegetation / water / soil by animals 

 
 
 
 Table 4: Classification of Probability 

Classification Definition 

High likelihood There is a pollution linkage and an event either appears very likely in the short-term and 
almost inevitable over the long-term, or there is already evidence at the receptor of harm / 
pollution. 

Likely There is a pollution linkage and all the elements are present and in the right place, which 
means that it is probable that an event will occur.  Circumstances are such that an event is 
not inevitable, but possible in the short-term and likely over the long-term. 

Low likelihood There is a pollution linkage and circumstances are possible under which an event could 
occur.  However, it is by no means certain that even over a longer period such event would 
take place, and is less likely in the shorter-term. 

Unlikely There is a pollution linkage but circumstances are such that it is improbable that an event 
would occur even in the very long-term. 
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Table 5: Classification of Consequence (score = magnitude of hazard Table 1 and sensitivity of receptor Table 2) 
Classification / Score Examples 

Severe 

 

 

20-25 

Human health effect - exposure likely to result in “significant harm”.  Significant harm to humans is 
defined in circular 01/2006 as death, disease, serious injury, genetic mutation, birth defects or 
impairment of reproductive function. 

Controlled water effect - short-term risk of pollution (note: Water Resources Act contains no scope for 
considering significance of pollution) of sensitive water resource.  Equivalent to EA Category 1 incident 
(persistent and/or extensive effects on water quality leading to closure of potable abstraction point or 
loss of amenity, agriculture or commercial value. Major fish kill. 

Ecological effect - short-term exposure likely to result in a substantial adverse effect. 

Catastrophic damage to crops, buildings or property 

Medium 

 

13-19 

Human health effect - exposure could result in “significant harm”.  Significant harm to humans is defined 
in circular 01/2006 as death, disease, serious injury, genetic mutation, birth defects or impairment of 
reproductive function. 

Controlled water effect - equivalent to EA Category 2 incident requiring notification of abstractor 

Ecological effect - short-term exposure may result in a substantial adverse effect. 

Damage to crops, buildings or property  

Mild 

 

6-12 

Human health effect - exposure may result in “significant harm”.  Significant harm to humans is defined 
in circular 01/2006 as death, disease, serious injury, genetic mutation, birth defects or impairment of 
reproductive function. 

Controlled water effect - equivalent to EA Category 3 incident (short lived and/or minimal effects on 
water quality). 

Ecological effect - unlikely to result in a substantial adverse effect. 

Minor damage to crops, buildings or property. Damage to building rendering it unsafe to occupy (for 
example foundation damage resulting in instability). 

Minor 

 

1-5 

No measurable effect on humans. Protective equipment is not required during site works. 

Equivalent to insubstantial pollution incident with no observed effect on water quality or ecosystems. 

Repairable effects to crops, buildings or property. The loss of plants in a landscaping scheme. 
Discolouration of concrete. 

 
 
Table 6: Classification of Risk (Combination of Consequence Table 5 and Probability Table 4) 

 Consequence 
Probability Severe Medium Mild Minor 
High likelihood Very high  High  Moderate  Low  
Likely High  Moderate  Moderate/low  Low  
Low likelihood Moderate  Moderate/low  Low  Very low  
Unlikely Moderate/low  Low  Very low  Very low  

 
 
Table 7: Description of Risks and Likely Action Required 

Risk Classification Description 

Very high risk There is a high probability that severe harm could arise to a designated receptor from an identified 
hazard, OR, there is evidence that severe harm to a designated receptor is currently happening.  
This risk, if realised, is likely to result in a substantial liability. Urgent investigation (if not undertaken 
already) and remediation is likely to be required in the short term. 

High risk Harm is likely to arise to a designated receptor from an identified hazard.  Realisation of the risk is 
likely to present a substantial liability. 

Urgent investigation (if not undertaken already) is required and remedial works may be necessary in 
the short-term and are likely over the longer-term. 

Moderate risk It is possible that harm could arise to a designated receptor from an identified hazard.  However, it is 
either relatively unlikely that any such harm would be severe, or if any harm were to occur it is more 
likely that the harm would be relatively mild. 

Investigation (if not already undertaken) is normally required to clarify the risk and to determine the 
potential liability.  Some remedial works may be required in the longer-term. 

Low risk It is possible that harm could arise to a designated receptor from an identified hazard, but it is likely 
that this harm, if realised, would at worst normally be mild. 

Very low risk There is a low possibility that harm could arise to a receptor.  In the event of such harm being 
realised it is not likely to be severe. 
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1 Introduction 

The aim of this document is to present an 
explanation for the selection of the assessment 
criteria routinely used by PBA when undertaking a 
Tier 2 contamination risk assessment.    Any 
deviation from the routine criteria and/or selection 
of criteria for parameters not covered in this 
document will be described in the report text.   

A Tier 2 assessment is a quantitative assessment 
using published criteria to screen the site-specific 
contamination testing data and identify potential 
hazards to specific receptors. Generic criteria are 
typically cautious in derivation and exceedance 
does not indicate that a site is statutorily 
contaminated and/or necessarily unsuitable for 
use in the planning context.  These criteria are 
used to identify situations where further 
assessment and/or action may be required.  

This document is divided into general introductory 
text and sections on soils, waters and gases. 

2 General Notes 

This document should be read in conjunction with 
another entitled “PBA Methodology for 
Assessment of Land Contamination” which 
summarises the legislative regime and our 
approach to ground contamination and risk 
assessment. 

Any PBA interpretation of contamination test 
results is based on a scientific and engineering 
appraisal.  The perceptions of, for example, 
banks, insurers, lay people etc are not taken into 
account. 

Any tables included in this document are 

produced for ease of reference to the criteria, 

they do not in any way replace the documents 

of origin (which are fully referenced) and 

which should be read to ensure appropriate 

use and interpretation of the data.  

Generic criteria provide an aid to decision-making, 
but they do not replace the need for sound 
professional judgement in risk assessment (EA, 
2006b). The criteria are based on numerous and 
complex assumptions.  The appropriateness of 
these assumptions in a site-specific context 
requires confirmation on a project by project basis. 
Our interpretative report will comment on the 
appropriateness of the routine criteria for project 
objectives or ground conditions. It is important to 
note that if the use of the published criteria is 
challenged, it may be necessary to carry out 
modelling to generate site-specific assessment 
criteria. 

 

3 Criteria for Assessing Soil 

Results 

3.1 Potential Harm to Human Health  

The criteria routinely used by PBA as Tier 2 soil 
screening values for the protection of human 
health are:- 

• Suitable 4 Use Levels (S4ULs) published in 
2015 which adopt a minimal or tolerable risk 
as described in SR2 (EA 2009c). 

• Category 4 Screening Levels (C4SLs) 
published in 2014 which adopt a “low level of 
toxicological concern” (LLTC) as the 
toxicological benchmark.  

The criteria have been generated using the 
Contaminated Land Exposure Assessment model 
(CLEA) and supporting technical guidance (EA, 
2009a, 2009b, 2009c). The CLEA model uses 
generic assumptions about the fate and transport 
of chemicals in the environment and a generic 
conceptual model for site conditions and human 
behaviour to estimate child and adult exposures to 
soil contaminants for those potentially living, 
working, and/or playing on contaminated sites 
over long time periods (EA, 2009b).  

The handbook (EA 2009e) referring to version 
1.05 is still valid for the 1.071 software.  An update 
(1.071) to the software was published on 
04/09/2015. The update includes the library data 
sets from the DEFRA research project SP1010 
(Development of Category 4 Screening Levels for 
assessment of land affected by contamination). It 
also fixes a problem in version 1.07 with the 
adding of new chemicals.). 

The CLEA model uses ten exposure pathways 
(Ingestion (outdoor soil, indoor dust, homegrown 
vegetables and soil attached to homegrown 
vegetables), Dermal Contact (outdoor soil and 
indoor dust) and Inhalation (outdoor dust, indoor 
dust, outdoor vapours and indoor vapours)).  
There are exposure pathways not included in the 
CLEA model such as the permeation of organics 
into plastic water supply pipes. 

The presence and/or significance of each of the 
potential exposure pathways is dependent on the 
land use being considered.  The model uses 
standard land use scenarios as follows:- 

Residential – habitation of a dwelling up to two 
storeys high with various default material and 
design parameters, access to either private or 
nearby community open space with soil track back 
to form indoor dust.  Assumes ingestion of 
homegrown produce. 

Allotments – the model has default parameters 
for use and consumption of vegetables but not 
animals or their products (eggs). 
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Industrial/commercial – assumes office or light 
physical work in a permanent three storey 
structure with breaks taken outside and that the 
site is NOT covered in hardstanding. 

The assessment criteria generated using CLEA 
can be used as a starting point for evaluating long-
term risks to human health from chemicals in soil. 
It is important to note that the model does not 
assess all the potential exposure risks for example 
risk to workers in excavations (short term 
exposure), inhalation of vapours generated from 
contaminants in groundwater, diffusion of 
contaminants through drinking water pipes.  

Recent guidance (DEFRA 2012) introduces a four 
stage classification system where Category 1 sites 
are obviously contaminated and Category 4 sites 
uncontaminated as defined by EPA 1990. Outside 
of these categories further specific risk 
assessment is required to determine if the site 
should fall into Category 2 contaminated or 
Category 3 uncontaminated.  Category 4 
screening values are considered to be more 
pragmatic than the current published SGV/GAC 
criteria but still strongly precautionary with the aim 
of allowing rapid identification of sites where the 
risk is above minimal but still low/acceptable 
(within the context of Part 2A).  

At the end of 2013 technical guidance in support 
of DEFRA’s revised Statutory Guidance (SG) was 
published (CL:AIRE 2013) which provided:  
• A methodology for deriving C4SLs for the 

standard land-uses and two new public open 
space scenarios using the updated 
assumptions relating to the modelling of 
human exposure to soil contaminants; and  

• A demonstration of the methodology, via the 
derivation of C4SLs for six substances – 
arsenic, benzene, benzo(a)pyrene, cadmium, 
chromium (VI) and lead.  

Following issue of an Erratum in December 2014 
a  Policy Companion Document was published 
(DEFRA 2014B).  

Soil Guideline Values (SGVs)  

The first series of SGVs were generated using a 
probabilistic version of the CLEA model.  
However, on 22 July 2008 DEFRA announced the 
withdrawal of these SGVs and revised SGVs were 
calculated for all substances except lead using a 
deterministic version of the CLEA model (v1.05). 
Table 1 presents the SGVs which have not been 
withdrawn but it should be noted that they were 
developed using assumptions for body weight and 
inhalation rates that have been revised since 
publication. 

Category 4 Screening Levels (C4SLs)  

A letter from Lord de Mauley dated 3rd September 
2014 provides more explicit direction to local 
authorities on the use of the C4SL in a planning 
context. The letter identifies four key points:  

1) that the screening values were developed 
expressly with the planning regime in mind 

2)  their use is recommended in DCLG’s planning 
guidance 

3) soil concentrations below a C4SL limit are 
considered to be ‘definitely not contaminated’ 
under Part llA of the 1990 Environmental 
Protection Act and pose at most a ‘low level of 
toxicological concern’ and 

4) exceedance of a C4SL screening value does 
not mean that land is definitely contaminated, 
just that further investigation may be 
warranted.  Table 6 summarises the C4SL 
(DEFRA 2014B) for each of the six 
substances.  PBA uses the criterion for lead 
and may use the other criteria, depending on 
site specific conditions. 

Suitable 4 Use Levels (S4ULs) 

In July 2009, Generic Assessment Criteria (GACs) 
for 82 substances were published by the 
Chartered Institute of Environmental Health 
(CIEH) (LQM and CIEH, 2009) using the then 
current version of the CLEA software v1.04 and 
replacing those generated in 2006 using the 
original version of the model CLEA UK beta. In 
2015 S4ULs were published by LQM/CIEH to 
replace the second edition GACs.  Table 5 
summarises the S4ULs. 

Note on Mercury, Chromium and Arsenic 

Assessment The analytical testing routinely 
undertaken by PBA determines total 
concentration, however, the toxicity depends on 
the form of the contaminant.     

If a source of Mercury, Chromium or Arsenic is 
identified or the total concentration exceeds the 
relevant worst case speciated criteria it will be 
desirable/necessary to undertake additional 
speciated testing and further assessment. 

Note on Polycyclic Aromatic Hydrocarbons 
Polycyclic Aromatic Hydrocarbons (PAHs) are a 
family of hundreds of different congeners whose 
chemical structures contain 2 or more fused 
aromatic rings. Whilst it is recognised that there is 
an ongoing debate on the most appropriate 
method to assess health effects of PAH mixtures 
in 2010 the Health Protection Agency 
recommended the use of benzo[a]pyrene (BaP) as 
a surrogate marker approach in the assessment 
of carcinogenic risks posed by PAHs in soils.  

In most cases, BaP is chosen as the surrogate 
marker (SM) due to its ubiquitous nature and the 
vast amount of data available and has been used 
by various authoritative bodies to assess the 
carcinogenic risk of PAHs in food. The SM 
approach estimates the toxicity of a mixture of 
PAHs in an environmental matrix by using toxicity 
data for a PAH mixture for which the composition 
is known.  
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Exposure to the SM is assumed to represent 
exposure to all PAHs in that matrix therefore the 
toxicity of the SM represents the toxicity of the 
mixture.  The SM approach relies on a number of 
assumptions (HPA 2010). 

• The SM (BaP) must be present in all the 
samples. 

• The profile of the different PAH relative to BaP 
should be similar in all samples. 

• The PAH profile in the soil samples should be 
sufficiently similar to that used in the pivotal 
toxicity study on which HBGV was based i.e. 
the Culp study (Culp et al. (1998)). 

In order to justify the use of a surrogate marker 
assessment criterion (C4SL for benzo(a)pyrene 
and S4UL coal tar) the LQM PAH Profiling Tool is 
used by PBA to assess the similarity of the PAH 
profile in a soil sample to that of the toxicity study. 
The spreadsheet that calculates the relative 
proportions of the genotoxic PAHs and plots them 
on the two charts relative to composition of the 
two coal mixtures used by Culp et al. (the 
plus/minus an order of magnitude limits suggested 
by HPA). 

Note on Asbestos  

Asbestos in soil and made ground is currently 
under review by a number of bodies. There are no 
current published guidance values for asbestos in 
soil other than the waste classification values 
given in the EA’s Technical Guidance WM3, 
Hazardous Waste – Interpretation of the definition 
and classification of hazard waste (3d Edition, 
2015). This guidance is only appropriate for soils 
that are being discarded as waste. 

Testing for asbestos will be carried out on 
selected samples of made ground encountered 
during investigation, initially samples will be 
subjected to an asbestos screen and, if asbestos 
is found to be present, subjected to quantification 
depending on the project specific requirements. 
The reader is directed to the report text for 
guidance on the approach adopted in respect to 
any asbestos found to be present. Further 
guidance is also available in the 2014 CIRIA 
publication C733, Asbestos in soil and made 
ground: a guide to understanding and managing 
risks.  

3.2 Potential Harm to the Built Environment  

Land contamination can pose risks to buildings, 
building materials and services (BBM&S) in a 
number of ways. Volatile contaminants and gases 
can accumulate and cause explosion or fire. 
Foundations and buried services can be damaged 
by corrosive substances and contaminants such 
as steel slags can create unstable ground 
conditions through expansion causing structural 
damage.   

 

PBA use the following primary guidance to assess 
the significance of soil chemistry with respect to its 
potential to harm the built environment. 

i) Approved Document C - Site Preparation and 
Resistance to Contaminants and Moisture. 
(DCLG 2010);  

ii) Concrete in aggressive ground SD1 (BRE 
2005);  

iii) Guidance for the selection of water supply 
pipes to be used in brownfield sites (UKWIR 
2011); 

iv) Protocols published by agreement between 
Water UK and the Home Builders Federation 
providing supplementary guidance which 
includes the Risk Assessment for Water 
Pipes (the ‘RA’) (Water UK 2014). 

v) Performance of Building Materials in 
Contaminated Land report BR255 (BRE 
1994). 

vi) Risks of Contaminated Land to Buildings, 
Building Materials and Services. A Literature 
Review - Technical Report P331 (EA 2000). 

vii) Guidance on assessing and managing risks to 
buildings from land contamination - Technical 
Report P5 035/TR/01 (EA 2001). 

3.3 Potential to Harm Ecosystems, Animals, 

Crops etc  

The criteria routinely used by PBA as Tier 2 
screening values to assess the potential of soil 
chemistry to harm ecosystems are taken from the 
following guidance and summarised in are given in 
Table 2. 

i) Ecological Risk Assessment (ERA) Science 
Report Series SC070009, published by the 
Environment Agency, Bristol (EA, 2008); 

ii) The Restoration and Aftercare of Metalliferous 
Mining Sites for Pasture and Grazing (ICRCL 
70/90, 1990); and 

iii) Code of Practice for Agricultural Use of 
Sewage Sludge 2nd Edition (DOE, 2006). 

iv) BS 3882:2015 Specification for topsoil and 
requirements for use.   

Unless stated in the report the assessment is 
solely for phytotoxic parameters and additional 
assessment is required to determine suitability as 
a growing medium. 

4 Criteria for Assessing Liquid 

Results 

4.1 Potential Harm to Human Health  

The criteria routinely used by PBA as Tier 2 water 
screening values (Table 3) are taken from the 
Water Supply (Water Quality) Regulations 
(DEFRA 2010).   
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It should be noted that some of the prescribed 
concentrations listed in the Water Supply 
Regulations have been set for reasons other than 
their potential to cause harm to human health.  
The concentrations of iron and manganese are 
controlled because they may taint potable water 
with an undesirable taste, odour or colour or may 
potentially deposit precipitates in water supply 
pipes. 

4.2 Potential to Harm Controlled Waters  

Controlled Waters are rivers, estuaries, coastal 
waters, lakes and groundwaters.  Water in the 
unsaturated zone is not groundwater but does 
come within the scope of the term “ground waters” 
as used and defined in the Water Resources Act 
1991. It will continue to be a technical decision for 
the Environment Agency to determine what is 
groundwater in certain circumstances for the 
purposes of the Regulations.  The approach 
adopted by PBA considers the objectives of the 
Water Framework Diredctive (WFD) and the 
Groundwater Daughter Directive (GWDD) (refer to 
PBA Methodology). 

When assessing ground condition data the aim is 
to identify whether there could be an 
environmentally significant input to groundwater.  
An environmentally insignificant input into 
groundwater would be one that could not have any 
effect on (i) any of the receptors noted in the 
Water Framework/GWDD definition of pollution (ii) 
the chemical status of a groundwater body; or (iii) 
could give rise to a significant and sustained rising 
trend in the concentrations of pollutants in 
groundwater as noted in those directives.  PBA 
uses the approach presented in Groundwater 
Protection Policy and Practice (GP3) (EA 2013).   

The Priority Substances Directive set 
environmental quality standards (EQS) for the 
substances in surface waters (river, lake, 
transitional and coastal) and confirmed their 
designation as priority or priority hazardous 
substances (PS), the latter being a subset of 
particular concern. Environmental Quality 
Standards for PS are determined at the European 
level and apply to all Member States. Member 
States identify and develop standards for ‘Specific 
Pollutants’. Specific Pollutants (SP) are defined as 
substances that can have a harmful effect on 
biological quality.   

The 2014 Water Framework Directive 
implementation in England and Wales: new and 
updated standards to protect the water 
environment - Directions to the Environment 
Agency relating to the Groundwater Directive 
(Directive 2006/118/EC)  informs interested 
parties of the  new and updated environmental 
standards to be used in the second cycle of Water 
Framework Directive (2000/60/EC) river basin 
management planning process in England and 
Wales.  

It also presents new and updated assessment 
criteria for biological elements that must be 
monitored to assess the ecological status of 
surface water bodies.  The criteria routinely used 
by PBA as Tier 2 screening values (Table 3).  

5 Criteria for Assessing Gas 

Results 

PBA use the following primary guidance on gas 
monitoring methods and strategy, the assessment 
of risk posed by soil gases (including Volatile 
Organic Compounds (VOCs)) and mitigation 
measures/risk reduction during site development. 

i) BS 8576:2013 – Guidance on Ground Gas 
Investigations: Permanent gases and Volatile 
Organic Compounds (VOCs) (BSI 2013); 

ii) A pragmatic approach to Ground Gas Risk 
Assessment. CL:AIRE Research Bulletin 
RB17 (Card 2012); 

iii) The VOCs Handbook. C682 (CIRIA 2009). 

iv) Assessing risks posed by hazardous gases to 
buildings C665 (CIRIA 2007); 

v) Guidance on evaluation of development 
proposals on sites where methane and carbon 
dioxide are present. (NHBC 2007); and 

vi) BS 8485:2015 - Code of practice for the 
design of protective measures for methane 
and carbon dioxide ground gases for new 
buildings (BSI 2015).  

Gas and borehole flow data are used to obtain the 
gas screening value (GSV) for methane and 
carbon dioxide. The GSV is used to establish the 
characteristic situation and to make 
recommendations for gas protection measures for 
buildings if required. 

Radon  

PBA use the following primary guidance to assess 
the significance of the radon content of soil gas. 

i) Radon: guidance on protective measures for 
new dwellings. Report BR211 (BRE, 2015); 
and 

ii) Radon Atlas of England, R290 (NRPB, 1996). 
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Table 1: Category 4 Screening Levels (C4SL) – Table taken from SP1010: Development of Category 4 

Screening Levels for Assessment of Land Affected by Contamination – Policy Companion 

Document (Department for Environment, Food and Rural Affairs December 2014) 
 
 Residential 

(with home-

grown 

produce) 

Residential 

(without 

home-grown 

produce) 

Allotments Commercial Public 

Open 

Space 1 

Public 

Open 

Space 2 

Arsenic 37 40 49 640 79 170 
Benzene 0.87 3.3 0.18 98 140 230 
Benzo(a)pyrene 5.0 5.3 5.7 77 10 21 
Cadmium 22 150 3.9 410 220 880 
Chromium VI 21 21 170 49 21 250 
Lead 200 310 80 2300 630 1300 
Units  mg/kg 
Public Open Space 1 – for grassed area adjacent to residential housing 
Public Open Space 2 - Park Type Public Open Space Scenario 

 

 

Table 2: Tier 2 Criteria for the Assessment of Soils – Protection of Ecological Systems 
 

Parameter 

ICRCL 70/90 a 

Proposed 

SSVs b 

Code of Practice 

for Agricultural 

Use of Sewage 

Sludge c 

BS 3882:2015 

Specification for 

topsoil and 

requirements for use 

Maximum   Phytotoxic 

contaminants  Livestock Crop Growth 

mg/kg mg/kg mg/kg mg/kg mg/kgDS 

Benzo(a)pyrene   0.15   

Arsenic 500 1000  50  

Cadmium 30 50 1.15 3  

Chromium   21.1 400  

Copper 500 250 88.4 80/ 100/ 135/ 200 d <100/<135/<200 e 

Fluoride 1000   500  

Lead 1000  167.9 300  

Mercury   0.06 1  

Molybdenum    4  

Nickel   25.1 50/ 60/ 75/ 110 d <60/<75/<110 e 

Pentachlorobenzene   0.029   

Pentachlorophenol   0.6   

Selenium    3  

Tetrachloroethene   0.01   

Toluene   0.3   

Zinc 3000 1000 90.1 200/200/200/300 d <200/<200/<300 e 

 
a. Interdepartmental Committee on the Redevelopment of Contaminated Land (ICRCL) 70/90 Restoration and 

Aftercare of Metalliferous Mining Sites for Pasture and Grazing 1st edition 1990. 
b. Proposed Soil Screening Values (SSVs) – Consultation, Environment Agency 2008.  Threshold which if 

exceeded prompts further assessment.  
c. Maximum permissible concentration of potentially toxic elements from the Code of Practice for Agricultural 

Use of Sewage Sludge.  Second Edition. DOE 2006. 
d. Where four values are presented, concentrations are for soils with pH values 5.0-5.5/ 5.5-6.0/ 6.0-7.0/ >7.0 
e. Where three values are presented, concentrations are for soils with pH values <6.0/ 6.0-7.0/ >7.0 
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Table 3: Suitable 4 Use Levels (S4UL) - units are mg/kg Dry Weight 

 

Determinand Allotment RWHP RWOHP 
Commercial/ 

Industrial 

POSresi POSpark 

Metals 

Arsenic (Inorganic)a, b, c 43 37 40 640 79 170 

Beryllium a, b, d, e 35 1.7 1.7 12 2.2 63 

Boron a, b, d 45 290 11000 240000 21000 46000 

Cadmium (pH6-8) a, b, d, f 1.9 11 85 190 120 560 

Chromium (trivalent) a, b, d, g 18000 910 910 8600 1500 33000 

Chromium (hexavalent) a, b, c 1.8h 6i 6i 33i 7.7i 220i 

Copper a, b, c 520 2400 7100 68000 12000 44000 

Mercury (elemental) a, b, c, j 21 1.2 1.2 58vap (25.8)  16 30vap (25.8) 

Mercury (inorganic) a, b, c 19 40 56 1100 120 240 

Methylmercury a, b, c 6 11 15 320 40 68 

Nickel a, b, c 53k 130e 180e 980e 230e 800k 

Selenium a, b, c 88 250 430 12000 1100 1800 

Vanadium a, b, c, i, j 91 410 1200 9000 2000 5000 

Zinc a, b, c 620 3700 40000 730000 81000 170000 

BTEX Compounds (SOM 1%/ 2.5%/ 6%) 

Benzene a, b, l, m 
0.017/0.034/ 

0.075 
0.087/0.17/ 

0.37 
0.38/0.7/1.4 27 / 47 / 90 72 / 72 / 73 90 / 100 / 110 

Toluene a, b, l, m 

22 / 51 / 120 130 / 290 / 

660 

800vap (869) 

/1900/3900 

56000vap (869) / 

110000vap 1920)/ 
180000vap (4360) 

56000 / 

56000 / 
56000 

87000vap(869)/ 

95000vap(1920)/ 
100000vap(4360) 

Ethylbenzene a, b, l, m 
16 / 39 / 91 47 / 110 / 

260 
83 / 190 / 440 5700vap (518) / 

13000vap (1220) / 
27000vap (2840) 

24000 / 
24000 / 
25000 

17000vap (518) / 
22000vap(1220) / 
27000vap (2840) 

O – Xylene a, b, l, m, n 
28 / 67 / 160 60 / 140 / 

330 
88 / 210 / 480 6600sol (478) / 

15000sol (1120) / 
33000sol (2620) 

41000 / 
42000 / 
43000 

17000sol (478) / 
24000sol (1120) / 
33000sol (2620) 

M – Xylene a, b, l, m, n 
31 / 74 / 170 59 / 140 / 

320 
82 / 190 / 450 6200vap (625) / 

14000vap (1470) / 
31000vap (3460) 

41000 / 
42000 / 
43000 

17000vap (625) / 
24000vap(1470) / 
32000vap (3460) 

P – Xylene a, b, l, m, n 
29 / 69 / 160 56 / 130 / 

310 
79 / 180 / 430 5900sol (576) / 

14000sol (1350) / 
30000sol (3170) 

41000 / 
42000 / 
43000 

17000sol (576) / 
23000sol (1350) / 
31000sol (3170) 

Polycyclic Aromatic Hydrocarbons (SOM 1%/ 2.5%/ 6%) a, b, l, p 

Acenaphthene 
34 / 85 / 200 210 /  

510 /  
1100 

3000sol(57.0)/ 
4700sol (141)/ 
6000sol (336) 

84000sol (57.0)/ 
97000sol (141)/ 

100000 

15000 / 15000 
/ 15000 

29000/ 
30000/ 
30000 

Acenaphthylene 
28 / 69 / 160 170 / 420 / 

920 
2900sol(86.1)/ 
4600sol (212)/ 
6000sol (506) 

83000sol (86.1)/ 
97000sol (212)/ 

100000 

15000 / 15000 
/ 15000 

29000 /  
30000 /  
30000 

Anthracene 
380 / 950 / 

2200 
2400 / 5400 / 

11000 
31000sol(1.17 

/35000/  

37000 

520000/ 
540000/ 

540000 

74000 / 74000 
/ 74000 

150000 / 
150000 / 

150000 

Benzo(a)anthracene 2.9 / 6.5 / 13 7.2 / 11 / 13 11 / 14 / 15 170 / 170 / 180 29 / 29 / 29 49 / 56 / 62 

Benzo(a)pyrene (Bap) 0.97 / 2.0 / 3.5 2.2 / 2.7 / 3.0 3.2 / 3.2 / 3.2 35 / 35 / 36 5.7/ 5.7/5.7 11 / 12 / 13 

Benzo(b)fluoranthene 0.99 / 2.1 / 3.9 2.6 / 3.3 / 3.7 3.9 / 4.0 / 4.0 44 / 44 / 45 7.1/7.2/7.2 13 / 15 / 16 

Benzo(g,h,i)perylene 
290 / 470 / 

640 
320 / 340 / 

350 
360/360 / 360 3900/4000/ 4000 640/640/640 1400/1500/ 

1600 

Benzo(k)fluoranthene 
37 / 75 / 130 77 / 93 / 100 110/ 110 / 

110 
1200/ 1200/1200 190/190/190 370 / 410 / 440 

Chrysene 4.1 / 9.4 / 19 15 / 22 / 27 30 / 31 / 32 350 / 350 / 350 57 / 57 / 57 93 / 110 / 120 

Dibenzo(ah)anthracene 
0.14 / 0.27 / 

0.43 
0.24 / 0.28 / 

0.3 
0.31/0.32/ 

0.32 
3.5 / 3.6 / 3.6 0.57/0.57/0.58 1.1 / 1.3 / 1.4 

Fluoranthene 
52 / 130 / 290 280 / 560 / 

890 
1500/1600/ 

1600 
23000/23000/ 

23000 
3100/3100/ 

3100 
6300 / 6300 / 

6400 

Fluorene 
27 / 67 / 160 170 / 400 / 

860 
2800sol (30.9) 
/3800sol (76.5) 
/4500sol (183) 

63000sol (30.9) / 
68000 / 71000 

9900 / 9900 / 
9900  

20000 / 20000 / 
20000 

Indeno(1,2,3-cd)pyrene 9.5 / 21 / 39 27 / 36 / 41 45 / 46 / 46 500 / 510 / 510 82 / 82 / 82 150 / 170 / 180 

Naphthalene q 
4.1 / 10 / 24 2.3 / 5.6 / 13 2.3 / 5.6 / 13 190sol (76.4) / 460sol 

(183) / 1100sol 

(432) 

4900/ 
4900/ 
4900 

1200sol (76.4) / 
1900sol (183) / 

3000 

Phenanthrene 
15 / 38 / 90 95 / 220 / 

440 
1300sol(36.0)/ 

1500/1500 
22000 / 22000 / 

23000 
3100 / 3100 / 

3100 
6200 / 6200 / 

6300 

Pyrene 
110 / 270 / 

620 
620 / 1200 / 

2000 
3700 / 3800 / 

3800 
54000 / 54000 / 

54000 
7400 / 7400 / 

7400 
15000 / 15000 / 

15000 

Coal Tar (Bap as surrogate 
marker) 

0.32 / 0.67 / 
1.2 

0.79 / 0.98 / 
1.1 

1.2 / 1.2 / 1.2 15 / 15 / 15 2.2 / 2.2 / 2.2 4.4 / 4.7 / 4.8 

Explosives a, b, l, p 

2, 4, 6 Trinitrotoluene 
0.24 / 0.58 / 

1.40 
1.6 / 3.7 / 8.0 65 / 66 / 66 1000/1000/1000 130/130 / 130 260 / 270 / 270 

RDX (Royal Demolition 
Explosive C3H6N6O6) 

17 / 38 / 85 120 / 250 / 
540 

13000 / 
13000 / 
13000 

210000 / 210000 / 
210000 

26000/26000/ 
27000 

49000sol (18.7) / 
51000 / 53000 

HMX (High Melting Explosive 
C4H8N8O8)   

0.86 / 1.9 / 3.9 5.7 / 13 / 26 6700 / 6700 / 
6700 

110000 / 110000 / 
110000 

13000 / 13000 
/ 13000 

23000vap (0.35)  
/23000vap (0.39) 
/24000vap (0.48) 
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Determinand Allotment RWHP RWOHP 
Commercial/ 

Industrial 

POSresi POSpark 

Petroleum Hydrocarbons (SOM 1%/ 2.5%/ 6%) a, b, l, m 

Aliphatic EC 5-6 
730 / 1700 / 

3900 
42 / 78 / 160 42 / 78 / 160 3200sol (304) / 

5900sol (558) / 
12000sol (1150) 

570000sol(304 
590000 / 
600000 

95000sol (304) / 
130000sol (558)/ 
180000sol(1150) 

Aliphatic EC >6-8 
2300 / 5600 / 

13000  
100 / 230 / 

530 
100 / 230 / 

530 
7800sol (144) / 
17000sol (322) / 
40000sol (736) 

600000 / 
610000 / 
620000 

150000sol (144) 
220000sol (322)/ 
320000sol (736) 

Aliphatic EC >8-10 
320 / 770 / 

1700 
27 / 65 / 150 27 / 65 / 150 2000sol (78) / 

4800vap (190) / 
11000vap (451) 

13000 / 13000 
/ 13000 

14000sol (78) / 
18000vap (190) / 
21000vap (451) 

Aliphatic EC >10-12 
2200 / 4400 / 

7300 
130vap (48) / 
330vap (118) / 
760vap (283) 

130vap (48) / 
330vap (118) / 
770vap (283) 

9700sol (48) / 
23000vap (118) / 
47000vap (283) 

13000 / 13000 
/ 13000 

21000sol (48) / 
23000vap (118) / 
24000vap (283) 

Aliphatic EC >12-16 
11000 / 13000 

/ 13000 
1100sol (24) / 
2400sol (59) / 
4300sol (142) 

1100sol (24) / 
2400sol (59) / 
4400sol (142) 

59000sol (24) / 
82000sol (59) / 
90000sol (142) 

13000 / 13000 
/ 13000 

25000sol (24) / 
25000sol (59) / 
26000sol (142) 

Aliphatic EC >16-35 o 
260000 / 
270000 / 
270000 

65000sol(8.48 
92000sol (21) 

 110000 

65000sol (8.48 
92000sol (21)  

110000 

1600000 / 
1700000 / 
1800000 

250000 / 
250000 / 
250000 

450000 / 
480000 / 
490000 

Aliphatic EC >35-44 o 
260000 / 
270000 / 
270000 

65000sol(8.48 
92000sol (21) 

/ 110000 

65000sol(8.48
92000sol (21)  

110000 

1600000 / 
1700000 / 
1800000 

250000 / 
250000 / 
250000 

450000 / 
480000 / 
490000 

Aromatic EC 5-7 (benzene) 

13 / 27 / 57 70 / 140 / 

300 

370 / 690 / 

1400 

26000sol (1220) / 

46000sol (2260) / 
86000sol (4710) 

56000 / 56000 

/ 56000 

76000sol (1220) 

/84000sol(2260)/ 
92000sol (4710) 

Aromatic EC >7-8 (toluene) 
22 / 51 / 120 130 / 290 / 

660 
860 / 1800 / 

3900 
56000vap (869)/ 

110000sol (1920)/ 
180000vap (4360) 

56000 / 56000 
/ 56000 

87000vap(869) / 
95000sol (1920)/ 
100000vap(4360) 

Aromatic EC >8-10 
8.6 / 21 / 51 34 / 83 / 190 47 / 110 / 270 3500vap (613) / 

8100vap (1500) / 
17000vap (3580) 

5000 / 5000 / 
5000 

7200vap(613) / 
8500vap (1500) / 
9300vap (3580) 

Aromatic EC >10-12 
13 / 31 / 74 74 / 180 / 

380 
250 / 590 / 

1200 
16000sol (364) / 
28000sol (899) / 
34000sol (2150) 

5000 / 5000 / 
5000 

9200sol (364) / 
9700sol (899) / 

10000 

Aromatic EC >12-16 
23 / 57 / 130 140 / 330 / 

660 
1800 /  

2300sol (419) / 
2500 

36000sol (169) / 
37000 / 38000 

5100 / 5100 / 
5000 

10000 / 10000 / 
10000 

Aromatic EC >16-21 o 
46 / 110 / 260 260 / 540 / 

930 
1900 / 1900 / 

1900 
28000 / 28000 / 

28000 
3800 / 3800 / 

3800 
7600 / 7700 / 

7800 

Aromatic EC >21-35 o 
370 / 820 / 

1600 
1100 / 1500 / 

1700 
1900 / 1900 / 

1900 
28000 / 28000 / 

28000 
3800 / 3800 / 

3800 
7800 / 7800 / 

7900 

Aromatic EC >35-44 o 
370 / 820 / 

1600 
1100 / 1500 / 

1700 
1900 / 1900 / 

1900 
28000 / 28000 / 

28000 
3800 / 3800 / 

3800 
7800 / 7800 / 

7900 

Aliphatic+Aromatic  
EC >44-70 o 

1200 / 2100 / 
3000 

1600 / 1800 / 
1900 

1900 / 1900 / 
1900 

28000 / 28000 / 
28000 

3800 / 3800 / 
3800 

7800 / 7800 / 
7900 

Chloroalkanes & Chloroalkenes (SOM 1%/ 2.5%/ 6%) a, b, l, p 

1,2-Dichloroethane 
0.0046 / 

0.0083 / 0.016 
0.0071 / 

0.011 / 0.019 
0.0092 / 

0.013 / 0.023 
0.67 / 0.97 / 1.7 29 / 29 / 29 21 / 24 / 28 

1,1,1 Trichloroethane (TCA) 
48 / 110 / 240 8.8 / 18 / 39 9.0 / 18 / 40 660 / 1300 / 3000 140000 / 

140000 / 
140000 

57000vap(1425) 
76000vap(2915)/ 
100000vap(6392 

1,1,1,2 Tetrachloroethane  
0.79 / 1.9 / 4.4 1.2 / 2.8 / 6.4 1.5 / 3.5 / 8.2 110 / 250 / 560 1400 / 1400 / 

1400 
1500 / 1800 / 

2100 

1,1,2,2 Tetrachloroethane  
0.41 / 0.89 / 

2.0 
1.6 / 3.4 / 7.5  3.9 / 8.0 / 17 270 / 550 / 1100 1400 / 1400 / 

1400 
1800 / 2100 / 

2300 

Tetrachloroethene (PCE) 
0.65 / 1.5 / 3.6 0.18 / 0.39 / 

0.90 
0.18 / 0.4 / 

0.92 
19 / 42 / 95 1400 / 1400 / 

1400 
810sol(424)/1100

sol (951)/1500 

Tetrachloromethane  
(Carbon Tetrachloride)  

0.45 / 1.0 / 2.4 0.026 / 0.056 
/ 0.13 

0.026 / 0.056 
/ 0.13 

2.9 / 6.3 / 14 890 / 920 / 
950 

190 / 270 / 400 

Trichloroethene (TCE) 
0.041 / 0.091 / 

0.21 
0.016 / 0.034 

/ 0.075 
0.017 / 0.036 

/ 0.080 
1.2 / 2.6 / 5.7 120 / 120 / 

120 
70 / 91 / 120 

Trichloromethane (Chloroform) 
0.42 / 0.83 / 

1.7 
0.91 / 1.7 / 

3.4 
1.2 / 2.1 / 4.2 99 / 170 / 350 2500 / 2500 / 

2500 
2600 / 2800 / 

3100 

Chloroethene  
(Vinyl Chloride) 

0.00055/ 
0.001/ 0.0018 

0.00064 / 
0.00087/ 
0.0014 

0.00077 / 
0.001 / 
0.0015 

0.059 / 0.077 / 
0.12 

3.5 / 3.5 / 3.5 4.8 / 5.0 / 5.4 

Phenol & Chlorophenols a, b, l, p 

Phenol 
23 /42 / 83 120 / 

200/380  
440/690 
/1200 

440dir (26000) / 
690dir (30000) / 
1300dir (34000) 

440dir (10000)/ 
690dir(10000) 
1300dir(10000) 

440dir (7600) / 
690dir (8300) / 
1300dir (93000) 

Chlorophenols  
(excluding PCP) r  

0.13s / 0.3 / 
0.7 

0.87s / 2.0 / 
4.5 

94 / 150 / 210 3500 / 4000 / 4300 620/ 620 / 620 1100/1100/ 
1100 

Pentachlorophenol (PCP) 
0.03 / 0.08 / 

0.19 
0.22/ 0.52 / 

1.2 
27vap (16.4) / 

29 / 31 
400 / 400 / 400 60 / 60 / 60 110 / 120 / 120 

Other a, b, l, p 

Carbon Disulphide  
4.8 / 10 / 23 0.14/0.29 

/0.62 
0.14/0.29 

/0.62 
11 / 22 / 47 11000 / 11000 

/ 12000 
1300 / 1900 / 

2700 

Hexachlorobutadiene (HCBD) 0.25/0.61/1.4 0.29/0.7/1.6 0.32/0.78/1.8 31 / 66 / 120 25 / 25 / 25 48 / 50 / 51 
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Determinand Allotment RWHP RWOHP 
Commercial/ 

Industrial 

POSresi POSpark 

Pesticides (SOM 1%/ 2.5%/ 6%) a, b, l, p 

Aldrin 3.2 / 6.1 / 9.6 5.7/ 6.6 /7.1 7.3 / 7.4 / 7.5 170 / 170 / 170 18 / 18 / 18 30 / 31 / 31 

Atrazine 
0.5 / 1.2 / 2.7 3.3/7.6/17.4 610/ 620 / 620 9300 / 9400 / 

9400 
1200/1200 

/1200 
2300 / 2400 / 

2400 

Dichlorvos 
0.0049/0.010/ 

0.022 
0.032/0.066

/0.14 
6.4 / 6.5 / 6.6 140 / 140 / 140 16 / 16 / 16 26 / 26 / 27 

Dieldrin 0.17/0.41/0.96 0.97/ 2 / 3.5 7.0 / 7.3 / 7.4  170 / 170 / 170 18 / 18 / 18 30 / 30 / 31 

Alpha - Endosulfan 
1.2 / 2.9 / 6.8 7.4 / 18 / 41 160vap (0.003)/ 

280vap (0.007)/ 
410vap (0.016) 

5600vap (0.003) / 
7400vap (0.007) / 
8400vap (0.016) 

1200 / 1200 / 
1200 

2400 / 2400 / 
2500 

Beta - Endosulfan 
1.1 / 2.7 / 6.4 7.0 / 17 / 39 190vap(0.00007)  

/320vap(0.0002)  
/440vap(0.0004) 

6300vap(0.00007) 
/7800vap(0.0002)  

/ 8700 

1200 / 1200 / 
1200 

2400 / 2400 / 
2500 

Alpha-Hexachlorocyclohexane 
0.035/0.087/ 

0.21 
0.23/0.55 / 

1.2 
6.9 / 9.2 / 11 170 / 180 / 180 24 / 24 / 24 47 / 48 / 48 

Beta - Hexachlorocyclohexane 
0.013/0.032/ 

0.077 
0.085 / 0.2/ 

0.46 
3.7 / 3.8 / 3.8 65 / 65 / 65 8.1 / 8.1 / 8.1 15 / 15 / 16 

Gamma – 
Hexachlorocyclohexane  

0.0092 / 0.023 
/ 0.054 

0.06/0.14/ 
0.33 

2.9 / 3.3 / 3.5 67 / 69 / 70 8.2 / 8.2 / 8.2 14 / 15 / 15 

Chlorobenzenes a, b, l, p 

Chlorobenzene 
5.9 / 14 / 32 0.46 / 1.0 / 

2.4 
0.46 / 1.0 / 2.4 56 / 130 / 290 11000 / 13000 

/ 14000 
1300sol(675)/ 
2000sol(1520)/ 

2900 

1,2-dichlorobenzene (1,2-DCB) 
94 / 230 / 540 23 / 55 / 

130 
24 / 57 / 130 2000sol (571) / 

4800sol (1370) / 
11000sol (3240) 

90000 / 95000 
/ 98000 

24000sol (571) / 
36000sol (1370) 
/51000sol (3240) 

1,3-dichlorobenzene (1,3-DCB) 
0.25 / 0.6 / 1.5 0.4 / 1.0 / 

2.3 
0.44/1.1 / 2.5 30 / 73 / 170 300/ 300 / 300 390 / 440 / 470 

1-4-dichlorobenzene (1,4-DCB) 
15i / 37i / 88 i 61q / 150q 

/350 q 
61q/150q/350q 4400vap,q (224) / 

10000vap,q (540) / 
25000vap,q (1280) 

17000i / 
17000i / 
17000i 

36000vap,i  (224) 
36000vap, i(540)/ 
36000vap,i(1280) 

1,2,3-Trichlorobenzene 
4.7 / 12 / 28 1.5 / 3.6 / 

8.6 
1.5 / 3.7 / 8.8 102 / 250 / 590 1800 / 1800 / 

1800 
770vap (134) / 
1100vap (330) / 
1600vap (789) 

1,2,4- Trichlorobenzene 
55 / 140 / 320 2.6 / 6.4 / 

15 
2.6 / 6.4 / 15 220 / 530 / 1300  15000 / 17000 

/ 19000 
1700vap (318) / 
2600vap (786) / 
4000vap (1880) 

1,3,5- Trichlorobenzene 
4.7 / 12 / 28 0.33 / 0.81 / 

1.9 
0.33 / 0.81 / 1.9 23 / 55 / 130 1700 / 1700 / 

1800 
380vap (36.7) / 
580vap (90.8) / 
860vap (217) 

1,2,3,4-Tetrachlorobenzene 
4.4 / 11 / 26 15 / 36 / 78 24 / 56 / 120 1700vap (122) / 

3080vap (304) / 
4400vap (728) 

830 / 830 / 
830 

1500vap (122) / 
1600 / 
1600 

1,2,3,5- Tetrachlorobenzene 
0.38 / 0.90 / 

2.2 
0.66 / 1.6 / 

3.7  
0.75 / 1.9 / 4.3 49vap (39.4) / 

120vap (98.1) / 

240vap (235) 

78 / 79 / 79 110vap (39) /  
120 /  

130 

1,2,4,5- Tetrachlorobenzene 
0.06 / 0.16 / 

0.37 
0.33 / 0.77 / 

1.6 
0.73 / 1.7 / 3.5 42sol (19.7) /  

72sol (49.1) / 96 
13 / 13 / 13 25 / 26 / 26 

Pentachlorobenzene (PECB) 
1.2 / 3.1 / 7.0 5.8 / 12 / 22 19 / 30 / 38 640sol (43.0) / 

770sol (107) / 830 
100 / 100 / 

100 
190 / 190 / 190 

Hexachlorobenzene (HCB) 
0.47 / 1.1 / 2.5 1.8vap (0.20) 

/ 3.3vap (0.5) 
/ 4.9 

4.1vap (0.20) / 
5.7vap (0.5) / 
6.7vap (1.2) 

110vap (0.20)  
/ 120 / 120 

16 / 16 / 16 30 / 30 / 30 

Copyright Land Quality Management Ltd reproduced with permission; Publication Number S4UL3202.  All rights reserved 

RWHP  Residential with homegrown produce 
RWOHP  Residential without homegrown produce 
POSresi   public open spaces near residential housing 
POSpark  public open space for recreational use but not dedicated sports pitches 
SOM   Soil Organic Matter – the S4UL for all organic compounds will vary according to SOM 
a Based on a sandy loam soil as defined in SR3 (Environment Agency, 2009b) and 6% soil organic matter (SOM)  
b  Figures rounded to two significant figures 
c Based only on a comparison of oral and dermal soil exposure with oral Index Dose 
d The background ADE is limited to being no larger than the contribution from the relevant soil ADE 
e Based on comparison of inhalation exposure with inhalation TDI only 
f Based on a lifetime exposure via the oral, dermal and inhalation pathways 
g Based on localised effects comparing inhalation exposure with inhalation ID only 
h Based on comparison of inhalation exposure with inhalation ID  

i Based on comparison of oral and dermal exposure with oral TDI 
j Based on comparison of oral, dermal and inhalation exposure with inhalation TDI 
k Based on comparison of all exposure pathways with oral TDI  
l S4ULs assume that free phase contamination is not present 
m S4ULs based on a sub-surface soil to indoor air correction factor of 10 
n The HCV applied is based on the intake of total Xylene and therefore exposure should not consider an isomer in isolation 
o Oral, dermal and inhalation exposure compared with oral HCV 
p S4ULs based on a sub-surface soil to indoor air correction factor of 1 
q Based on a comparison of inhalation exposure with the inhalation TDI for localised effects 
r Based on 2,4-dichlorophenol unless otherwise stated 
s Based on 2,3,4,6-tetrachlorophenol 
vap S4UL presented exceeded the vapour saturation limit, which is presented in brackets 
sol S4UL presented exceeds the solubility saturation limit, which is presented in brackets 
dir     S4ULs based on a threshold protective of direct skin contact, guideline in brackets based on the health effects following long term exposure 
provided for illustration only 
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Table 4: Tier 2 Criteria for Screening Liquids 

Determinant in bold are hazardous substances  PS = Priority Substances SP = Specific Pollutants 
 

 

 

 

Determinant 

Screening Concentration (mg/l) 

Minimum 

Reporting 

Value 

Protection 

of Human 

Health 

Protection of Environmental Waters 

 Freshwater 

Long Term 

Transitional and 

Coastal Waters 

Metals 

Arsenic SP - 0.01 0.05 (2) 0.025 (2) 

Cadmium (hardness dependant) 

PS 

0.0001 0.005 ≤0.00008, 0.00008, 
0.00009, 0.00015, 

0.00025 

0.0002 

Chromium (total) - 0.05 - - 
Chromium (III) SP - - 0.0047 - 
Chromium (VI) SP - - 0.0034 0.0006 
Copper SP - 2 0.001 bioavailable 0.00376 bioavailable 
Iron SP - 0.2 0.001 0.001 
Lead PS - 0.01  0.0012 bioavailable 0.0013 bioavailable  

Mercury PS 0.00001 0.001 0.00007 max 0.00007 max 

Manganese SP - 0.05 0.123 bioavailable - 
Nickel PS - 0.02 0.004 bioavailable 0.0086 bioavailable 
Selenium - 0.01 - - 
Zinc SP - 5(3) 0.0109 bioavailable (13)  0.068 bioavailable (13) 

Chlorinated Solvents 

C10-13 chloroalkanes PS - - 0.0004 0.0004 

Dichloromethane PS - - 0.02 0.02 

Trichloroethene PS 0.0001 0.01(5) 0.01 0.01 

Tetrachloroethene PS 0.0001 0.01(5) 0.01 0.01 

1,1,1-Trichloroethane 0.0001 - - - 

1,1,2-Trichloroethane 0.0001 - - - 

Tetrachloromethane PS  0.0001 0.003 0.012 0.012 

Tetrachloroethane SP   0.140  

1,2-Dichloroethane PS 0.001 0.003 0.01 0.01 

Vinyl chloride  - 0.00005 - - 

Trichloromethanes PS - 0.1(1) 0.0025 0.0025 

Polycyclic Aromatic Hydrocarbons 

Acenaphthene - - - - 

Acenaphthylene - - - - 

Anthracene PS - - 0.0001 0.0001 

Benzo(a)anthracene - - - - 

Benzo(b)fluoranthene PS - 0.0001 0.000017 max 0.000017 max 

Benzo(a)pyrene PS - 0.00001 0.00000017 0.00000017 

Benzo(k)fluoranthene PS  - 0.0000082 max 0.00000082 max 

Benzo(g,h,i)perylene PS - - 0.000017 max 0.000017 max 

Indeno(1,2,3-cd)pyrene PS - - - - 

Chrysene - - - - 
Dibenzo(a,h)anthracene - - - - 

Fluoranthene PS - - 0.0000063 0.0000063 

Fluorene - - - - 
Phenanthrene  - - - - 
Pyrene - - - - 

Naphthalene PS - - 0.002 0.002 

Poly Aromatic Hydrocarbons  0.0001(10)   
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Determinant 

Screening Concentration (mg/l) 

Minimum 

Reporting 

Value 

Protection 

of Human 

Health 

Protection of Environmental Waters 

 Freshwater 

Long Term 

Transitional and 

Coastal Waters 

Petroleum hydrocarbons 

Total petroleum hydrocarbons - 0.01(3) - - 

Benzene PS 0.001 0.001 0.01 0.008 

Toluene SP 0.004 0.7(9) 0.074 0.074 

Ethylbenzene - 0.3(9) - - 

Xylene 0.003(4) 0.5(9) 0.03 0.03 

Methyl tert-butyl ether (MTBE) - 0.015(7) - - 

Pesticides and Herbicides (16) 

Alachlor PS - - 0.0003 0.0003 

Aldrin PS 0.000003 0.000013 0.00001(8) 0.000005(8) 

Dieldrin PS 0.000003 0.00003 

Endrin PS 0.000003 0.0006(9) 

Isodrin 0.000003 - - - 

Heptachlor - 0.00003 - 

2,4 dichlorophenol SP - - 0.0042 0.0042 

2,4 D ester SP 0.0001 - 0.0003 0.0003 

op and pp DDT (each) PS 0.000002 0.001(6) 0.000025 0.000025 

op and pp DDE (each)  0.000002  

op and pp TDE (each) 0.000002  

Dimethoate SP 0.00001 - 0.00048 0.00048 

Endosulfan PS 0.000005 - 0.000005 0.0000005 

Hexachlorobenzene PS 0.000001  0.00005 max 0.00005 max 

Permethrin SP 0.000001 - 0.000001 0.0000002 

Atrazine PS 0.00003 - 0.0006 0.0006 

Simazine PS 0.00003 - 0.001 0.001 

Linuron SP 0.0001 - 0.0005 0.0005 

Mecoprop SP 0.00004 - 0.018 0.018 

Trifluralin PS 0.00001 - 0.00003 0.00003 

Miscellaneous 
Ammonium (as NH4+) - 0.5 - 
Unionised Ammonia (NH3) SP - - - 0.021 
Chlorine SP - 250 0.002 0.01 max 
Cyanide SP (hydrogen cyanide) - 0.05 0.001 0.001 
Chloronitrotoluenes(CNT)(11) 0.0001 - - - 
Hexachlorobutadiene PS 0.000005 - 0.0006 max 0.0006 max 
Hexachlorocyclohexanes (HCH) PS 0.000001 - 0.00002 0.000002 
Nitrate (as NO3) - 50 - - 

Nitrate (as NO2) - 0.1 - - 

Phenol SP - 0.5 0.0077 0.0077 

Pentachlorophenol PS 0.0001 - 0.0004 0.0004 

PCBs (individual congeners) 0.000001 - - - 

Sodium - 200 - - 
Sulphate - 250  - 
Tributyl and triphenyl tin 
compounds (each) PS 

0.000001 - 0.0000002 0.0000002 

Trichlorobenzene (TCB) PS 0.00001 - 0.0004 0.0004 

Di(2-ethylhexyl)-phthalate (DEPH) 
PS 

- - 0.0013 0.0013 

 Screening concentrations as Minimum Reporting Values are taken from Annex J Groundwater of 

Horizontal Guidance Note H1 (H1 Environmental Risk Assessment Framework, Environment Agency, 

April 2011 v2.1). 

 Screening concentrations for Protection of Human Health are taken from Statutory Instrument 2000 No. 

3184. The water Supply (Water Quality) Regulations 2000 unless indicated 

 Screening concentrations for protection of environmental waters are taken from The River Basin 

Districts Typology, Standards and Groundwater Threshold Values (Water Framework Directive) 

(England and Wales) Directions 2015 
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Notes: 

1. Concentration for trihalomethanes is the sum of chloroform, bromoform, dibromochloromethane and 

bromodichloromethane.  

2. Concentration is the dissolved fraction of a water sample obtained by filtration through a 0.45um filter. 

3. Concentration is taken from Statutory Instrument 1989 No. 1147. The Water Supply (Water Quality) 

Regulations 1989, as amended.  

4. Concentration for xylenes is 0.003mg/I each for o-xylene and m/p xylene.  

5. Concentration is the Sum of TCE and PCE. 

6. Concentration is for Total DDT.  Para para DDT on its own has a target concentration of 0.00001mg/l.  

7. Concentration for MTBE is taken from Environment Agency guidance, dated 2006.  

8. Concentration is the sum of aldrin, dieldrin, endrin.   

9. Concentration is taken from WHO (2004) guidelines for drinking-water quality. 

10. Sum of benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(ghi)perylene, indeno(1,2,3-cd)pyrene 

11. Concentration is for 2,6-CNT, 4,2-CNT, 4,3-CNT, 2,4-CNT, 2,5-CNT 

12. Concentration for other herbicides are 2,4 D, 2,4-dichlorophenol, 2-chlorophenol and 4-chloro-3-

methylphenol 

13. Concentration plus ambient background concentration (dissolved) 

14. ‘-‘  screening concentration is not available 
15. ‘max’ – maximum allowable concentration  
16. This is only a list of the more common parameters and the directions contain a number of other 

chemicals 
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Appendix E  Monitoring Records 2008 



FIELDWORK - Insitu Groundwater Monitoring
Project GreenPark, Reading Engineer Peter Brett Associates LLP Project No 02942/1013

Plot 3.2

Client Prupim Project Team       Geo Date 25.06.08

Borehole Water Level Depth Volume pH Conductivity Temperature Redox

to cover to cover Purged Comments

(m) (m) (Ltrs) [mS] [°C] mV

BH102 2.00 4.20 30.0 7.8 145 14.4 -094 Clear colour, no odour

BH104 2.23 4.40 33.0 7.4 346 13.8 -053 Clear colour, no odour

BH105 2.20 4.80 40.0 7.3 545 14.5 -075 Slight sandy yellow colour, no odour

BH201 2.14 7.00 70.0 8.8 268 12.6 -125 Sandy, gravel yellow colour, no odour, very silty.

BH202 5.40 9.40 60.0 10.5 671 17.4 -472 Yellow/brown, sandy clay colour, no odour, very silty

Remarks

(1) All dip reduced to ground level

(2) Weather/Site Conditions: Ground dry, areas of worked ground, grass and undergrowth. Sunny, blue skies, mild, strong breeze - scale 6

J:\02942\1004 PLOT 3.2 Development\1024 Plot 3.2 GEO\Plot 3.2 Geoenv Investigations\05 Data\Field Data\In Field Water Sampling data
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     CALIBRATION
Job Title Cal Gas Air
Job No Start/ End Start/ End
Date CH4 (5%) 4.5 - 5.5 4.6/4.9 0.0/0.0
Operator CO2 (5%) 4.5 - 5.5 4.8/5.0 0.0/0.0

02 (6%) 5.0 - 7.0 5.6/5.5 21.0/20.8

Instrument (type/serial no) and date of last manufacturers service LMSxi serial number 5225, serviced June 08

Time - 48 hrs - 24 hrs 0 + 24 hrs + 48 hrs Comment

mbar 1017 1011 1011 1013 1017 Data from BBC website

Weather Dry, sunny, warm, overcast. Moderate breeze - scale 4.

Borehole identification and construction 101 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.8 1008 1.2 4.8 20.9/4.8 11.4 <1

1 to 2 1.1 1007 1.2/1.0 4.8/4.7 4.8/4.6 11.4 <1

2 to 3 1.1/1.0 1007 1.0 4.8 4.7 11.4/11.3 <1 2.48 4.30

Borehole identification and construction 102 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 -0.2 1007 2.5 1.5 20.9/15.2 30.8 <1

1 to 2 -1.5 1007 3.8 2.1 15.2/12.4 20.7 <1

2 to 3 -0.7 1007 4.0 2.2 12.4/11.9 20.7 <1 2.13 4.20

Borehole identification and construction 103 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 -5.2 1007 6.9 3.2 20.7/11.2 >150 <1

1 to 2 -5.6 1007 7.6 3.6 11.2/9.8 >150 <1

2 to 3 -4.9 1007 8.5 4 9.8/8.7 >150 <1 2.48 4.50

Borehole identification and construction 104 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1007 4.2 3.4 20.9/13.8 69.8 <1

1 to 2 0.8 1007 4.2/1.6 3.4/1.1 18.0 69.8/30.5 <1

2 to 3 0.8/0.7 1007 1.6/1.1 1.1/0.8 18.7 30.5/19.1 <1 2.34 4.40

Borehole identification and construction 105 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 -0.6 1007 <0.1 <0.1 20.8/20.7 <0.1 <1

1 to 2 0.2 1007 <0.1 <0.1 20.7 <0.1 <1 2.33 4.80

2 to 3

Typed By: G.Miles Date 05.08.08 Checked By: Date

Atmospheric 
Pressure

 Area's of worked ground, grass and undergrowth. Dry.Ground conditions

Limits (%)
GreenPark Plot 3.2
02942/1013
01/08/2008
G. Miles

J:\27159 - GreenPark, Oxford Properties\3504 GEO\Appendices and Figs\Appendix 5 (gas records 2008)\Insitu Gas Monitoring Data 01.08.08 1
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Borehole identification and construction 201 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1007 <0.1 <0.1 20.9/20.8 <0.1 <1

1 to 2 <0.1 <0.1 20.8 <0.1 <1 2.27 7.00

2 to 3

Borehole identification and construction 202 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 -0.2 1007 <0.1 <0.1 20.8 <0.1 <1

1 to 2 -1.6 1007 <0.1 <0.1 20.8 <0.1 <1

2 to 3 -0.7 1007 <0.1 <0.1 20.8 <0.1 <1 4.10 9.40

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Typed By: G.Miles Date 05.08.08 Checked By: Date
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     CALIBRATION
Job Title Cal Gas Air
Job No Start/ End Start/ End
Date CH4 (5%) 4.5 - 5.5 4.6/4.4 0.0/0.0
Operator CO2 (5%) 4.5 - 5.5 5.2/4.9 0.0/0.0

02 (6%) 5.0 - 7.0 6.0/5.9 21.0/20.8

Instrument (type/serial no) and date of last manufacturers service LMSxi serial number 5225, serviced June 08

Time - 48 hrs - 24 hrs 0 + 24 hrs + 48 hrs Comment

mbar Data from BBC website

Weather Warm, overcast, light rain turning to heavy rain.  Gentle breeze - scale 3

Borehole identification and construction 101 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1006 <0.1 0.5 20.7/20.1 <0.1 <1

1 to 2 0.0 1006 <0.1 0.5 20.1 <0.1 <1 2.20 4.30

2 to 3

Borehole identification and construction 102 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1005 2.8 3.2 19.7/10.0 38.6 <1

1 to 2 -0.1 1006 2.8/2.4 3.2/3.1 10.1 38.6/33.0 <1

2 to 3 0 1006 2.4/2.1 3.1/3.0 10.3 33.0/28.9 <1 2.04 4.20

Borehole identification and construction 103 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.2/0.1 1006 <0.1 0.4 20.7/20.6 <0.1 <1

1 to 2 0.7/0.2 1005 <0.1 0.4 20.6 <0.1 <1 2.15 4.50

2 to 3 0.2/0.0 1005

Borehole identification and construction 104 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1005 11.5 2.6 18.6/12.8 >100 <1

1 to 2 11.5 2.6/2.5 13.7 >100 <1

2 to 3 11.5/10.0 2.5/2.1 14.8 >100 <1 2.28 4.40

Borehole identification and construction 105 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.2 1012 7.9 6.0 19.8/10.4 >100 <1

1 to 2 7.9 6 10.4 >100 <1

2 to 3 7.9/7.7 6.0/5.9 10.4/10.2 >100 <1 2.24 4.80

Typed By: G.Miles Date 04.07.08 Checked By: Date

Atmospheric 
Pressure

 Dry, worked ground, area's of grass and undergrowth.Ground conditions

Limits (%)
GreenPark Plot 3.2
02942\1013
02/07/2008
G. Miles
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Borehole identification and construction 201 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1006 <0.1 0.2/0.1 20.7/20.5 <0.1 <1

1 to 2 <0.1 0.1/<0.1 20.6 <0.1 <1 2.16 7.00

2 to 3

Borehole identification and construction 202 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 -0.1 1006 <0.1 <0.1 20.9/20.7 <0.1 4.2

1 to 2 -0.1/0.0 1006 <0.1 <0.1 20.7 <0.1 4.2/2.7

2 to 3 0 1006 <0.1 <0.1 20.7 <0.1 2.7/2.2 4.28 9.40

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Typed By: G.Miles Date 04.07.08 Checked By: Date
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     CALIBRATION
Job Title Cal Gas Air
Job No Start/ End Start/ End
Date CH4 (5%) 4.5 - 5.5 4.6/4.9 0.0/0.0
Operator CO2 (5%) 4.5 - 5.5 4.8/5.0 0.0/0.0

02 (6%) 5.0 - 7.0 5.6/5.5 21.0/20.8

Instrument (type/serial no) and date of last manufacturers service LMSxi serial number 5225, serviced June 08

Time - 48 hrs - 24 hrs 0 + 24 hrs + 48 hrs Comment

mbar 1009 1011 1007 1005 1010 Data from BBC website

Weather Light and heavy rain showers. Mild, overcast, strong breeze - scale 6.

Borehole identification and construction 101 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 >30 1003 5.8 0.6 20.7/3.5 48.1 <1

1 to 2 >30 1003 6.2 1.3 3.5/3.0 50.2 <1

2 to 3 >30 1003 6.5 1.8 3.0/2.6 51.3 <1 2.01 4.30

Borehole identification and construction 102 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 >30 1003 34.0 5.5 20.1/1.5 >100 <1

1 to 2 >30/28.2 1003 34.0/31.5 5.5/5.0 3.2 >100 <1

2 to 3 28.2/18.4 1003 31.5/27.5 5.0/4.5 5.5 >100 <1 1.87 4.20

Borehole identification and construction 103 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.2/0.1 1003 <0.1 0.3 20.6 <0.1 <1

1 to 2 0.3/0.2 1003 <0.1 0.3 20.6 <0.1 <1 1.92 4.50

2 to 3

Borehole identification and construction 104 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 1.1 1003 55.0/37.0 19.0/14.0 18.5/8.0 >100 <1

1 to 2 37.0/24.0 14.0/9.1 12.0 >100 <1

2 to 3 24.0/21.5 9.1/8.1 13.1 >100 <1 2.08 4.40

Borehole identification and construction 105 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 4.7/3.5 1003 14.0/11.0 10.0/7.8 20.8/5.5 >100 <1

1 to 2 3.5/2.4 1003 11.0/8.1 7.8/6.0 9.3 >100/92.1 <1

2 to 3 2.4/2.2 1003 8.1/5.8 6.0/4.0 12.2 92.1/89.0 <1 1.84 4.80

Typed By: G.Miles Date 11.07.08 Checked By: Date

Atmospheric 
Pressure

 Area's of worked ground, grass and undergrowth. Wet, muddy and ponded water in places.Ground conditions

Limits (%)
GreenPark Plot 3.2
02942/1013
10/07/2008
G. Miles

J:\27159 - GreenPark, Oxford Properties\3504 GEO\Appendices and Figs\Appendix 5 (gas records 2008)\Insitu Gas Monitoring Data 10.07.08 1
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Borehole identification and construction 201 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1003 <0.1 0.3 20.7/20.4 <0.1 <1

1 to 2 <0.1 0.3/<0.1 20.8 <0.1 <1 2.09 7.00

2 to 3

Borehole identification and construction 202 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 -0.3 1003 <0.1 <0.1 20.8/20.7 <0.1 <1

1 to 2 <0.1 1003 <0.1 <0.1 20.7 <0.1 <1

2 to 3 -0.1/<0.1 1003 <0.1 <0.1 20.8 <0.1 <1 4.14 9.4

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Typed By: G.Miles Date 11.07.08 Checked By: Date
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     CALIBRATION
Job Title Cal Gas Air
Job No Start/ End Start/ End
Date CH4 (5%) 4.5 - 5.5 4.3/4.5 0.0/0.0
Operator CO2 (5%) 4.5 - 5.5 5.2/5.3 0.0/0.0

02 (6%) 5.0 - 7.0 6.5/6.5 21.2/21.1

Instrument (type/serial no) and date of last manufacturers service LMSxi serial number 5225, serviced June 08

Time - 48 hrs - 24 hrs 0 + 24 hrs + 48 hrs Comment

mbar 1023 1022 1025 1024 1023 Data from BBC website

Weather Dry, warm, sunny, little cloud. Moderate breeze - scale 4.

Borehole identification and construction 101 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 -8.9 1020 <0.1 0.7 20.8/18.2 <0.1 <1

1 to 2 -9.1 1020 <0.1 2.2 18.2/13.2 <0.1 <1

2 to 3 -9.5 1020 <0.1 2.7 13.2/12.3 <0.1 <1 2.23 4.30

Borehole identification and construction 102 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 -2.7 1020 <0.1 1.8 20.8/8.4 <0.1 <1

1 to 2 -2.2 1020 <0.1 2.3 8.4/4.9 <0.1 <1

2 to 3 -2.6 1020 <0.1 2.5 4.9/4.4 <0.1 <1 2.11 4.20

Borehole identification and construction 103 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 -9.7 1020 <0.1 <0.1 20.9 <0.1 <1

1 to 2 -8.6 1020 <0.1 <0.1 20.9 <0.1 <1 2.23 4.50

2 to 3

Borehole identification and construction 104 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1020 <0.1 0.3 20.0/20.6 <0.1 <1

1 to 2 0 1020 <0.1 0.3/0.2 20.7 <0.1 <1

2 to 3 <0.1 0.2/<0.1 20.8 <0.1 <1 2.32 4.40

Borehole identification and construction 105 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 -2.1 1020 <0.1 <0.1 21.0 <0.1 <1

1 to 2 -2.0 1020 <0.1 <0.1 21.0 <0.1 <1 2.30 4.80

2 to 3 -2.1 1020 <0.1

Typed By: G.Miles Date 29.07.08 Checked By: Date

Atmospheric 
Pressure

 Area's of worked ground, grass and undergrowth. Dry.Ground conditions

Limits (%)
GreenPark Plot 3.2
02942/1013
21/07/2008
G. Miles

J:\27159 - GreenPark, Oxford Properties\3504 GEO\Appendices and Figs\Appendix 5 (gas records 2008)\Insitu Gas Monitoring Data 21.07.08 1
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Borehole identification and construction 201 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1020 <0.1 <0.1 20.7 <0.1 <1

1 to 2 -0.2 1021 <0.1 <0.1 20.7 <0.1 <1 2.24 7.00

2 to 3

Borehole identification and construction 202 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 -0.2 1020 <0.1 <0.1 20.9 <0.1 <1

1 to 2 0.0 1020 <0.1 <0.1 20.9/20.8 <0.1 <1 3.89 9.40

2 to 3 -0.1 1020

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Typed By: G.Miles Date 29.07.08 Checked By: Date
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     CALIBRATION
Job Title Cal Gas Air
Job No Start/ End Start/ End
Date CH4 (5%) 4.5 - 5.5 4.6/4.4 0.0/0.0
Operator CO2 (5%) 4.5 - 5.5 5.2/4.9 0.0/0.0

02 (6%) 5.0 - 7.0 6.0/5.9 21.0/20.8

Instrument (type/serial no) and date of last manufacturers service LMSxi serial number 5225, serviced June 08

Time - 48 hrs - 24 hrs 0 + 24 hrs + 48 hrs Comment

mbar Data from BBC website

Weather Dry, sunny, blue skies, mild.  Strong breeze - scale 6

Borehole identification and construction 101 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1012 <0.1 <0.1 20.7 <0.1 <1 2.16 4.3

1 to 2

2 to 3

Borehole identification and construction 102 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.4 1012 0.8 1.4 20.8/17.1 16.0 <1

1 to 2 0.8/0.7 1.4/1.2 17.2 16.0/12.2 <1

2 to 3 0.7/0.6 1.2/1.1 17.4 12.2/9.9 <1 2.00 4.20

Borehole identification and construction 103 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1012 <0.1 <0.1 20.8 <0.1 <1

1 to 2 <0.1 <0.1 20.8 <0.1 <1 2.08 4.50

2 to 3

Borehole identification and construction 104 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1012 25.5/18.0 2.3 20.9/3.0 >100 <1

1 to 2 18.0/15.0 2.3/2.0 14.0 >100 <1

2 to 3 15.0/14.5 2.0/1.8 14.5 >100 <1 2.23 4.40

Borehole identification and construction 105 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1012 2.9 1.6 20.8/14.9 53.4 <1

1 to 2 2.9/2.4 1.6/1.4 15.8 42.2 <1

2 to 3 2.4/1.8 1.4/0.7 17.3 32.1 <1 2.20 4.80

Typed By: G.Miles Date 27.06.08 Checked By: Date

Atmospheric 
Pressure

 Dry, worked ground, area's of grass and undergrowth.Ground conditions

Limits (%)
GreenPark Plot 3.2
02942\1013
25/06/2008
G. Miles

J:\27159 - GreenPark, Oxford Properties\3504 GEO\Appendices and Figs\Appendix 5 (gas records 2008)\Insitu Gas Monitoring Data 25.06.08 1
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Borehole identification and construction 201 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1012 <0.1 <0.1 20.6 <0.1 <1 2.14 7.00

1 to 2

2 to 3

Borehole identification and construction 202 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1011 <0.1 <0.1 20.5 <0.1 <1 5.4 9.40

1 to 2

2 to 3

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Typed By: G.Miles Date 27.06.08 Checked By: Date
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     CALIBRATION
Job Title Cal Gas Air
Job No Start/ End Start/ End
Date CH4 (5%) 4.5 - 5.5 4.6/4.9 0.0/0.0
Operator CO2 (5%) 4.5 - 5.5 4.8/5.0 0.0/0.0

02 (6%) 5.0 - 7.0 5.6/5.5 21.0/20.8

Instrument (type/serial no) and date of last manufacturers service LMSxi serial number 5225, serviced June 08

Time - 48 hrs - 24 hrs 0 + 24 hrs + 48 hrs Comment

mbar 1009 1011 1013 1012 1017 Data from BBC website

Weather Very warm, humid, dry, sunny, cloudy. Light breeze - scale 2.

Borehole identification and construction 101 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 3.6 1007 1.8 6.5 20.7/1.0 12.6 <1

1 to 2 3.2 1007 1.8/1.7 6.5 1.0/0.7 12.6/11.3 <1

2 to 3 3.6 1007 1.7/1.6 6.7 0.7/0.6 11.3/10.4 <1 2.53 4.30

Borehole identification and construction 102 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1009 <0.1 <0.1 20.8 <0.1 <1

1 to 2 <0.1 <0.1 20.8 <0.1 <1

2 to 3 <0.1 <0.1 20.8 <0.1 <1 2.37 4.20

Borehole identification and construction 103 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 4.2 1009 11.5 6.4 20.7 93.0 <1

1 to 2 4.4 1009 13.5 8.7 20.7/0.5 95.5 <1

2 to 3 4.4 1009 13.5 8.7/8.5 0.5 95.5/92.9 <1 2.51 4.50

Borehole identification and construction 104 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1010 <0.1 4.2/2.6 20.8/14.3 <0.1 <1

1 to 2 <0.1 2.6/1.3 18.5 <0.1 <1

2 to 3 <0.1 1.3/0.9 19.0 <0.1 <1 2.36 4.40

Borehole identification and construction 105 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1010 0.6 11.7 20.9/19.3 13.1 <1

1 to 2 0.0 1010 1.1 11.7/0.2 17.1 33.1 <1

2 to 3 1.6 0.2 17.1/16.7 39.7 <1 2..13 4.80

Typed By: G.Miles Date 29.07.08 Checked By: Date

Atmospheric 
Pressure

 Area's of worked ground, grass and undergrowth. Dry.Ground conditions

Limits (%)
GreenPark Plot 3.2
02942/1013
28/07/2008
G. Miles

J:\27159 - GreenPark, Oxford Properties\3504 GEO\Appendices and Figs\Appendix 5 (gas records 2008)\Insitu Gas Monitoring Data 28.07.08 1
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Borehole identification and construction 201 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1007 <0.1 <0.1 20.8 <0.1 <1

1 to 2 0.0 1007 <0.1 <0.1 20.8 <0.1 <1 2.47 7.00

2 to 3

Borehole identification and construction 202 50mm, bung and tap, raised Top Hat cover with padlock

Comment/Condition All ok

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1 0.0 1009 <0.1 <0.1 20.8 <0.1 <1

1 to 2 <0.1 <0.1 20.8 <0.1 <1

2 to 3 <0.1 <0.1 20.8 <0.1 <1 4.12 9.40

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Borehole identification and construction

Comment/Condition

Start time Flow Pressure CH4 CO2 O2 CH4 H2S Groundwater Depth
with pump time (l/hr) (mb) (%v/v) (%v/v) (%v/v) (%LEL) (ppm) Level to base

(minutes) Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Peak/Steady Level (mBGL) (mBGL)

0 to 1

1 to 2

2 to 3

Typed By: G.Miles Date 29.07.08 Checked By: Date



Plot 3.2 GreenPark, Reading

01/08/2008

Post Fieldwork Monitoring - Photo-ionisation Detector (PID)

BH101 Peak (ppm) Steady (ppm) BH105 Peak (ppm) Steady (ppm)
0-1 min <0.1 <0.1 0-1 min <0.1 <0.1
1-2 min <0.1 <0.1 1-2 min <0.1 <0.1
2-3 min <0.1 <0.1 2-3 min <0.1 <0.1
BH102 Peak (ppm) Steady (ppm) BH201 Peak (ppm) Steady (ppm)
0-1 min 2.8 2.8 0-1 min <0.1 <0.1
1-2 min 2.7 2.7 1-2 min <0.1 <0.1
2-3 min 2.7 2.7 2-3 min <0.1 <0.1
BH103 Peak (ppm) Steady (ppm) BH202 Peak (ppm) Steady (ppm)
0-1 min <0.1 <0.1 0-1 min 1.1 1.1
1-2 min <0.1 <0.1 1-2 min 1.1 1.1
2-3 min <0.1 <0.1 2-3 min 1.1 1.1
BH104 Peak (ppm) Steady (ppm)
0-1 min <0.1 <0.1
1-2 min <0.1 <0.1
2-3 min <0.1 <0.1

Calibrated before commencing  = 98.6 ppm

Calibrated on completion = 101.2 ppm

Calibration gas = isobutylene

J:\02942\1004 PLOT 3.2 Development\1024 Plot 3.2 Geo\Plot 3.2 Geoenv Investigation\05 Data\Field 
Data\P.I.D Data 21.07.08



Plot 3.2 GreenPark, Reading

21/07/2008

Post Fieldwork Monitoring - Photo-ionisation Detector (PID)

BH101 Peak (ppm) Steady (ppm) BH105 Peak (ppm) Steady (ppm)
0-1 min <0.1 <0.1 0-1 min <0.1 <0.1
1-2 min <0.1 <0.1 1-2 min <0.1 <0.1
2-3 min <0.1 <0.1 2-3 min <0.1 <0.1
BH102 Peak (ppm) Steady (ppm) BH201 Peak (ppm) Steady (ppm)
0-1 min <0.1 <0.1 0-1 min 0.7 0.7
1-2 min <0.1 <0.1 1-2 min 0.7 0.7
2-3 min <0.1 <0.1 2-3 min 0.7 0.7
BH103 Peak (ppm) Steady (ppm) BH202 Peak (ppm) Steady (ppm)
0-1 min <0.1 <0.1 0-1 min 1.5 1.5
1-2 min <0.1 <0.1 1-2 min 1.5 1.5
2-3 min <0.1 <0.1 2-3 min 1.5 1.5
BH104 Peak (ppm) Steady (ppm)
0-1 min 3.8 3.8
1-2 min 3.8 3.8
2-3 min 3.8 3.8

Calibrated before commencing  = 102.6 ppm

Calibrated on completion = 103 ppm

Calibration gas = isobutylene

J:\02942\1004 PLOT 3.2 Development\1024 Plot 3.2 Geoenv Investigation\05 Data\ Field Data\P.I.D Data 
21.07.08



Plot 3.2 GreenPark, Reading

28/07/2008

Post Fieldwork Monitoring - Photo-ionisation Detector (PID)

BH101 Peak (ppm) Steady (ppm) BH105 Peak (ppm) Steady (ppm)
0-1 min <0.1 <0.1 0-1 min <0.1 <0.1
1-2 min <0.1 <0.1 1-2 min <0.1 <0.1
2-3 min <0.1 <0.1 2-3 min <0.1 <0.1
BH102 Peak (ppm) Steady (ppm) BH201 Peak (ppm) Steady (ppm)
0-1 min 2.8 2.8 0-1 min <0.1 <0.1
1-2 min 2.8 2.8 1-2 min <0.1 <0.1
2-3 min 2.8 2.8 2-3 min <0.1 <0.1
BH103 Peak (ppm) Steady (ppm) BH202 Peak (ppm) Steady (ppm)
0-1 min 2.2 2.2 0-1 min 1.4 1.4
1-2 min 2.2 2.2 1-2 min 1.4 1.4
2-3 min 2.2 2.2 2-3 min 1.4 1.4
BH104 Peak (ppm) Steady (ppm)
0-1 min <0.1 <0.1
1-2 min <0.1 <0.1
2-3 min <0.1 <0.1

Calibrated before commencing  = 112 ppm

Calibrated on completion = 114 ppm

Calibration gas = isobutylene

J:\02942\1004 PLOT 3.2 Development\1024 Plot 3.2 Geo\Plot 3.2 Geoenv Investigations\05 Data\Field 
Data\P.I.D Data 28.07.08



400 Longwater Avenue, GreenPark, Reading 
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Appendix F  Table summarising gas data and 
characteristic situation calculations 

 
 
 
 
 
 
 
 
 
 
  



400 Longwater Avenue, GreenPark, Reading

Summary of Gas Data and Borehole Hazardous Gas Calculations with Associated Characteristic Situation

Round

CH4 CO2 flow Qhg1 Qhg2 CH4 CO2 flow Qhg1 Qhg2 CH4 CO2 flow Qhg1 Qhg2 CH4 CO2 flow Qhg1 Qhg2 CH4 CO2 flow Qhg1 Qhg2

1 0.1 0.1 0.1 0.00 0.00 0.8 1.4 0.4 0.00 0.00 0.1 0.1 0.1 0.00 0.00 25.5 2.3 0.1 0.03 0.00 2.9 1.6 0.1 0.00 0.00

2 0.1 0.2 0.1 0.00 0.00 2.8 3.2 0.1 0.00 0.00 0.1 0.4 0.7 0.00 0.00 11.5 2.6 0.1 0.01 0.00 7.9 6 0.1 0.01 0.00

3 6.5 1.8 30 1.95 0.04 27.5 5.5 18.4 5.06 0.28 0.1 0.3 0.2 0.00 0.00 55 14 0.9 0.50 0.07 14 10 4.7 0.66 0.07

4 0.1 2.7 -9.5 -0.01 0.00 0.1 1.8 -2.7 0.00 0.00 0.1 0.1 -9.7 -0.01 0.00 0.1 0.3 0.1 0.00 0.00 0.1 0.1 -2.1 0.00 0.00

5 1.8 6.5 3.6 0.06 0.00 0.1 1.7 0.4 0.00 0.00 11.5 6.4 4.2 0.48 0.03 0.1 4.2 0.1 0.00 0.00 0.6 11.7 0.1 0.00 0.00

6 1.2 4.8 0.1 0.00 0.00 2.5 1.5 0.2 0.01 0.00 6.9 3.2 -5.2 -0.36 -0.01 4.2 3.4 0.1 0.00 0.00 0.1 0.1 -0.6 0.00 0.00

7 5.3 3.6 0.1 0.01 0.00 0.1 0.9 0.2 0.00 0.00 31.5 13 2.1 0.66 0.09 6.4 12 2.4 0.15 0.02 4.2 3.4 0.2 0.01 0.00

8 4.6 3.1 2.4 0.11 0.00 14.3 4.4 0.8 0.11 0.01 22.5 9.6 4.2 0.95 0.09 17.5 11 10 1.75 0.19 9.3 0.7 1.1 0.10 0.00

9 6.8 2.2 6 0.41 0.01 0.1 0.1 0.1 0.00 0.00 18 9.7 4.9 0.88 0.09 10 6 0.4 0.04 0.00 0.1 0.4 0.2 0.00 0.00

10 7 2.1 2.9 0.20 0.00 0.1 0.1 -0.3 0.00 0.00 14.5 9 -0.8 -0.12 -0.01 2.5 1.7 0.1 0.00 0.00 10 1.4 -0.7 -0.07 0.00

11 6.8 1.8 30 2.04 0.04 0.1 0.1 0.7 0.00 0.00 6.5 6.8 0.1 0.01 0.00 0.1 1.1 -0.2 0.00 0.00 0.1 0.1 -0.1 0.00 0.00

12 4.3 1.9 0.5 0.02 0.00 0.1 0.1 0.1 0.00 0.00 17.5 8.7 -0.3 -0.05 0.00 0.1 6.1 1.3 0.00 0.00 0.1 0.2 -0.1 0.00 0.00

MAX 7 6.5 30 2.10 0.14 27.5 5.5 18.4 5.06 0.28 31.5 13 -9.7 -3.06 -0.40 55 14 10 5.50 0.77 14 11.7 4.7 0.66 0.08

All less than limit of detection (LOD) are presented as the LOD Qhg1 Borehole hazardous gas flow rate for methane

CS 1 <0.07 Qhg2 Borehole hazardous gas flow rate for carbon dioxide

CS 2 0.07 to <0.7 MAX Maximum reading from the 12 rounds

CS 3 0.7  to <3.5

CS 4 3.5 to <15

BH101 BH102 BH103 BH104 BH105

J:\27159 - GreenPark, Oxford Properties\3504 GEO\Appendices and Figs\Appendix 6 (summary table\Summary of Gas Data
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