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1 Introduction 

1.1 Background 
Peter Brett Associates LLP (PBA) has been retained by Prudential Property Investment Managers 
(PRUPIM), the Client, to provide consultancy services in relation to a development proposed as part of 
the wider Green Park Village scheme, referred to as Reading Green Park Railway Station (RGPRS).  

Planning consent for the permanent RGPRS development (Approved Scheme) was achieved in 2007, 
(Reading Borough Council reference 07/01108/FUL, and West Berkshire Council Reference 
07/02570/COMIND). Planning permission ref: 07/01108/FUL (now superseded by planning permission 
ref: 019/01494/VARAT) expires in December 2010 and included conditions in respect of the 
management of potential land contamination at the site. Significant progress has been made towards 
the discharge of these conditions under Consent 09/01494/VARIAT. 

This report has been prepared to summarise ground contamination matters in support of a new 
planning application for RGPRS. The new application is required because the existing consent expires 
in December 2010 and also because the Client proposes amendments to the layout of the car parking 
areas.  

The access road and its corridor from Longwater Avenue to the station site is now also included in the 
Application. Previously this was covered by a temporary consent under a separate planning 
application (09/00347/FUL). Proposals to upgrade the temporary station access route to a permanent 
access route also form part of the 2010 planning application for Green Park Village. 

1.1.1 Report Purpose and Scope   

PBA have prepared a number of ground condition reports (refer to Section 1.5 for details) in relation to 
the main station area of this development and those on adjacent land (Green Park Village and 
Temporary Access Works).   

The ground condition characterisation has progressed to the point where a detailed remedial strategy 
has been prepared (PBA 2009D) and agreed with the regulators.  Documentation relating to these 
agreements in principle is presented in Appendix 1. 
 
Given the considerable work undertaken and progress achieved in the discharge of conditions for the 
Approved Scheme, PBA undertook a pre planning application consultation seeking agreement in 
principle to the new scheme being granted subject to amended conditions that reflect the actual 
progress that has been made in discharging the conditions for the approved scheme.  The letter 
setting out our proposed approach is presented in Appendix 2 together with the reply from Reading 
Borough Council Environmental Health Officer.  At the time of preparing this report a response had not 
been received from the Environment Agency (EA).   
 
In the absence of a response from the EA it was considered beneficial to support the new application 
with a synopsis report on ground conditions at the main station site that would allow the current 
situation regarding ground characterisation and risk management to be formally presented in a single 
report summarising the work carried out in the various separate reports.  This report is a synopsis of 
the findings presented in these reports and therefore should not be considered in isolation.  

Ground conditions along the access road corridor are covered in detail in a single report specifically for 
that area (PBA 2009A) and that information is not duplicated herein. 

Attention is drawn to Section 7 which provides guidance to assist the reader in using this report. 
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1.2 Site Location and General Description 
The centre of the application land is located at approximate National Grid reference SU 703 705 
approximately 1.5km south of Reading Town Centre and 0.5km north of the M4 Motorway.   

The application land is approximately 1.7ha in area and predominantly flat and low lying.  At the time 
of writing, the application land was unoccupied, further information on land use is presented in 
Chapter 2. 

1.3 Proposed Development 
The main elements of the proposed development covered in this report comprise a station building (on 
less than 10% of the application land) with platforms on either side of the existing railway line linked by 
a footbridge, a bus interchange and Multi-Storey Park and Ride Car Park with landscaping together 
with a corridor for the access road.  The RGPRS application will be identical to the current, extant 
Planning Permission in all respects with the exception of the re-configured car park.  The revised 
proposals will provide a car park that has a reduced footprint, but which will be consequently higher in 
density in order to continue to accommodate 200 spaces. 

Appendix 3 contains a drawing showing the layout of the 2010 application.  The blue line shown is for 
that element of the proposed development that is located within the jurisdiction of Reading Borough 
Council.  The remaining element is located on land in the jurisdiction of West Berkshire District 
Council. Figure 2 shows the development boundary in more detail. 

The ground level across the proposed development will be raised by approximately 1m for flood 
alleviation purposes. 

The changes are not considered to alter the sources, pathways or receptors previously identified for 
the Approved Scheme. 

1.4 Methodology Adopted for Ground Condition Assessment 
The methodology adopted by PBA and used in this assessment is presented in Appendix 4. This 
methodology has been prepared by PBA with reference to technical guidance including CLR11 
(DEFRA 2002). 

In line with the guidance a staged approach has been adopted with several phases of intrusive 
investigation.   

A plan showing the exploratory hole locations from the various phases is presented as Figure 1.   

1.5 Information Sources 
PBA have prepared and utilised data from the following previous ground condition reports (all of which 
have been submitted as part of previous planning applications): 

 PBA 1998: This scoping study comprised a desk based investigation which gathered 
geoenvironmental and geotechnical information on the site and other land owned by Bucknell 
Holdings nearby. An intrusive investigation was not undertaken as part of this study. 

 PBA 2001: This report presents the findings of ground investigation along the route of a proposed 
electric cable on land adjacent to the railway line. The investigation involved the excavation of nine 
trial pits, two boreholes and five window sample boreholes. Soil and groundwater testing was 
carried out on a number of samples. 

 PBA 2002: This investigation involved the excavation of 18 trial pits and the drilling of 19 boreholes 
and seven window sample locations. The investigation targeted the wider Phase III area of Green 
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Park and included soil and groundwater chemical testing along with ground gas monitoring. A 
geoenvironmental risk assessment and geotechnical assessment was also carried out. 

 PBA 2007A: This report presents the findings of a gas and groundwater/surface water quality 
monitoring programme to assess whether lateral migration of potential pollutants is taking place 
from the landfill present to the north of Green Park Phase III land. 

 PBA 2007B: This investigation involved the excavation of twelve trial pits and the drilling of six 
boreholes and eight window sample locations within the area used by Clembins as Waste Transfer 
Station and included soil and groundwater chemical testing along with ground gas monitoring. 

 PBA 2008A:  This report presents a hydrogeological risk assessment associated with the proposed 
dewatering of the Trout Lakes (to the east of the proposed RGPRS). 

 PBA 2009A: This investigation involved the excavation of twelve trial pits along the course of a 
proposed temporary access road and car park to be developed as part of the RGPRS but the 
subject of a separate planning application. 

 PBA 2009B: This supplementary investigation comprised the excavation of fourteen trial pits and 
the drilling of seven boreholes in conjunction with groundwater and ground gas monitoring. This 
investigation targeted potential data gaps around the proposed RGPRS. 

 PBA 2009C: This investigation comprised the excavation of 11 trial pits and groundwater monitoring 
undertaken to assess two potential hot-spots (WS8 and BHC) in order to finalise the outline 
remedial strategy for the proposed RGPRS. 

 PBA 2009D:  Report presenting a detailed remedial strategy for the RGPRS. 

 PBA 2010: Synopsis Report on Ground Conditions for Green Park Village 
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2 Land Use 

2.1 Introduction 
The information on land use is based on historical maps presented in PBA 2002 and 2009B a 
selection of which are reproduced in Appendix 5.  An annotated aerial photograph is presented as 
Figure 3. 

2.2 On Site 
A summary of the on site land use information is presented below. 

 The site is not currently occupied.  A railway line (Reading to Basingstoke) runs north south 
approximately 7m from the western boundary of the development.  The land to the west of the 
railway is open ground (grass/shrub).   

 The earliest available OS map (1883) indicates that the site is part of undeveloped common land 
and marshland.  

 Small areas of ground workings, possibly representing gravel extraction pits, are located adjacent to 
the western boundary. The pits are no longer marked on the 1900 map, possibly indicating infilling.  

 A waste management licence for a waste transfer and treatment facility (54/12/4/361) was issued to 
Mr A L Clements on the 12th June 1995.  Figure 2 shows the footprint of the land under licence.  
The facility is believed to have been operated by Clembins Ltd and the site vacated and operations 
ceased in 2007.  The licence was surrendered in 2010.   

 The land to the west of the railway track is shown on the Environment Agency web site as 
previously being two historic landfills known as Cottage Lane No1 and No2 (refer to Off Site West 
below).   

2.3 Off Site 
 East - The Trout Lakes are marked on the 1972 map and are shown as four lakes.  Further mineral 

extraction within the Trout Lakes took place in 1996/1997, when material from the Lambeth Group 
was locally won for use as engineered fill over the Phase 1 Green Park development area.  The 
2008 map indicates that the Trout Lakes have been re-profiled, and are shown to be of similar 
layout to present day (two open water bodies (a large and a small lake)). The northeastern, 
southeastern and southwestern most lakes are shown to have been merged, and now form one 
continuous water body. The northwestern lake is shown to have been infilled over the northern half.  
Beyond the Trout Lakes is Pingemead Industrial Estate and land referred to as Eastern Triangle, all 
of which are proposed for redevelopment as Green Park Village.  

 Northeast - A large sewage works (digesters) and Reading Stadium is located on Longwater 
Avenue. The stadium and sewage works were constructed in the 1990’s.  The Environment Agency 
web site shows the land to be landfills referred to as Island Road Tip, Sludge Beds and Smallmead 
Stadium.  Remedial measures carried out as part of the sewage works construction included the 
removal of sludge and the construction of a bentonite cut off wall into the Lambeth Group.  As such, 
it is considered that the new Sewage Treatment Works are unlikely to represent a source that will 
impact the proposed development. 

 North – The land is part of the proposed Green Park Village development and whilst the majority is 
outside of the WML footprint for the waste transfer station there is evidence of the operations 
extending onto this land.  A surface water ditch forms the northern boundary.  The Environment 
Agency web site shows the land beyond the ditch to have been a landfill.  From the west (adjacent 
to the railway) is Burghfield landfill which is operated by Biffa/RMC, and believed to be in the 
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process of restoration, under licence (86028) which received Hazardous waste. Adjacent to this 
there is Smallmead Farm, another Hazardous waste landfill, which is a closed site which was 
operated by RMC under licence (86029).  The land is also shown as a historic landfill referred to as 
Burghfield Area D under licence reference 86253.  

 West - This land is shown on the Environment Agency web site as previously being two historic 
landfills known as Cottage Lane No1 and No2.  Cottage Land No1 was unlicensed and filled with 
inert and industrial wastes between 1977 and 1981. Cottage Lane No2 (approximately 5Ha) was 
filled with inert waste between 1977 and 1989 under licence 54/12/4/17 which is recorded as 
“returned”.  Three exploratory holes are located in this area and the logs are presented in Appendix 
5, together with a print out of the EA web page.   

 Northwest - A large electricity substation is present approximately 150m from the north western 
corner of the application land.   

 Southwest - The open water bodies of Kirtons Farm Hotel are adjacent to the railway to the south 
west.  The lakes were formed following gravel extraction in the 1970’s. 

 South - The southern boundary is formed by Smallmead Road beyond which there is open ground 
used for agriculture.  The southern boundary to the eastern half is formed by Longwater Avenue 
beyond which is the recently constructed Green Park development that predominately comprises 
offices.  The former Courage Brewery is located approximately 1km to the south east. 

2.4 Tier 1 Hazard Identification 

2.4.1 Introduction 

UK policy and legislation promote the use of a staged risk based approach to the assessment of 
ground quality/conditions.  The underlying principle is the evaluation of pollutant linkages in order to 
assess whether the presence of a source of contamination could potentially lead to harmful 
consequences.   

2.4.2 Potential to Generate Contamination Based on Land Use 

A Tier 1 hazard identification identifies the potential to generate contamination based on a 
consideration of the previous or ongoing activities on and near to the site in general accordance with 
the criteria presented in PBA Methodology.  In addition, consideration is given to the potential for ‘point 
source’ pollutants to be present, such as local spillages of hydrocarbons. 
 
The classification based on landuse are identified as follows:- 
 
 On Site East of Railway track – Waste Transfer Station / Made Ground – Moderate 

 On Site West of Railway tracks – Historic Landfill - Moderate  

 Offsite North - Smallmead Landfill – Very High 

 Offsite East - Trout Lakes and Pingemead Industrial Estate – Low and Moderate  

 Offsite South – Agricultural Land - Low and Very Low  

 Offsite West - Cottage Lane 1 and 2 historic landfill– Moderate 

An aerial photograph of the application land and vicinity is presented as Figure 3. 
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3 Geoenvironmental Setting 

3.1 Geology 

3.1.1 Published Geology 

The 1:50 000 scale geological map sheet of the area (BGS, 2000) indicates the natural geology in the 
vicinity of the site comprises the following sequence: 

Superficial Deposits (Pleistocene and Recent) Alluvium 

  Second River Terrace Deposits (sand and 
gravel)  

Solid Geology Lambeth Group (stiff clay overlaying silty fine 
to medium sands) - Palaeocene Age. 

  Upper Chalk Formation – Cretaceous Age. 

The geological map indicates that the application land lies within a zone designated as ‘worked 
ground’. 

3.1.2 Geology – Previous Ground Investigations 

The results of the previous intrusive investigations generally confirmed the sequence of strata given in 
Section 3.1.1 with the addition that Made Ground is present locally and generally underlain by 
Alluvium or River Terrace Deposits.  

The ground conditions are summarised below: 

Table 3.1 Summary of Strata Profile  

Strata Depth to Top 
(m bgl) 

Elevation to Top  
(m AOD) 

Thickness  
(m) 

Made Ground (locally absent) Ground Level Ground Level 0.20 to 4.7 
Alluvium (locally absent) 0.1 to 1.1 37.55 to 38.85 0.2 to 1.5 
River Terrace Deposits 0.2 to 2.1 36.3 to 38.9 1.1 to 3.55 
Lambeth Group 2.7 to 4.5 34.0 to 35.9 13.45 to 15.55 
Chalk Formation 17.7 to 19.0 19.4 to 20.55 Not Proven 
 

3.2 Hydrogeology and Aquifer Classification 

3.2.1 Aquifer Classification 

The Upper Chalk is classed as a Primary Aquifer, (previously classified as a Major Aquifer), and such 
aquifers are described as layers of rock or drift deposits that have high intergranular and/or fracture 
permeability and may support water supply and/or river base flow on a strategic scale.  

The Superficial Deposits and Lambeth Group are designated as Secondary A Aquifers described as 
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 were formerly classified as 
minor aquifers. 
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3.2.2 Flow Direction 

The regional hydrogeological map (Sheet 7) indicates that the groundwater flow within the Upper 
Chalk Aquifer is likely to flow towards the southeast and the potentiometric groundwater groundwater 
surface within the Chalk at the site was around 35m AOD in 1976. 
 
From intrusive investigation data the groundwater flow in the superficial deposits is to the north. 
 
From intrusive investigation data the groundwater flow in the Lambeth Group is to the south/southeast. 

3.2.3 Source Protection Zones 

According to the Environment Agency (EA) web site the development area is located within an Outer 
Groundwater Source Protection Zone (SPZ).    An Inner SPZ is located adjacent to the southeast of 
which relates to the abstraction located at the Scottish and Newcastle (Courage) Brewery 
approximately 1200m to the southeast. The brewery is not operational. 

Two groundwater abstraction licences have been identified within a 1km radius and are summarised in 
Table 3.2. 
 
Table 3.2 Summary of Groundwater Abstraction Licenses  

Licence Holder Approximate Distance 
and Direction From Site 
(m) 

Purpose of 
Abstraction 

Licensed volume (m3/yr) 

Kennet Valley Park Ltd 70m North Agriculture and private 
water supply 

6819 

Reading Football Club Plc 600m Southeast Environmental 
Treatment 

119734 

 

3.3 Hydrology and Surface Water 
Foudry Brook is located approximately 400m from the eastern boundary, flowing in a north easterly 
direction.  
 
An un-named drainage ditch flows in an easterly direction adjacent to the northern boundary, to join 
the Foudry Brook.  
 
A further un-named drainage ditch is located adjacent to the eastern boundary of the Pingemead 
Estate, believed to be flowing in a southerly direction. 
 
A number of water bodies representing flooded former gravel pits are present in the vicinity of the 
development boundary. 
 
The River Kennet is approximately 1.3km to the north, orientated in an east - west direction and 
flowing towards the east. 
 
A Flood Relief Channel is present adjoining the extreme north eastern boundary of the Green Park 
Village development boundary, flowing in a northerly direction. The channel was lined with clay along 
the reach to the north of the site due to the presence of the landfill and sludge beds associated with a 
former sewage works located to the north east off the present day A33. 

The historic maps show the land to have been marsh and the natural/original hydrological regime has 
been altered to facilitate managed drainage. 
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4 Review of Gas Data  

4.1 Introduction 
The gas data assessment has been undertaken using the methodology presented in CIRIA C665 
(CIRIA, 2007) and is presented below.   

4.2 Gas Generation Sources 
Gas generating sources have been identified as  

(1) degradable materials including hydrocarbons in the Made Ground (localised/unforeseen) both 
within the development land and adjacent (wider area of waste transfer station operations) 

(2) organic content of natural Alluvium (site wide) 

(3) off site north - Smallmead Landfill (landfill receiving domestic waste) 

(4) historic landfill to west of rail tracks Cottage Lane 1 and 2 both within the development land and 
adjacent (wider area of historic landfill) 

Using the guidance the gas generation potential for the three sources are assessed as Low for the 
Made Ground associated with the waste transfer station operations (within and adjacent to the 
development), historic landfill (within and adjacent to the development) and natural Alluvium (within 
and adjacent to the development) and Very High for the off site landfill to the north.  

The recommended number of gas monitoring rounds and frequency depends on the type of 
development and gas generation potential.  In this instance, where the development is for 
Commercial/Industrial end use and the gas generation potential on site is Low the guidance 
recommends six rounds over two months. 

4.3 Gas Generation from On Site Sources 
This review is based on data from eight gas monitoring wells installed within the application land and a 
four in the land to the north.  Whilst the land to the north is not part of the subject development it is 
considered that gas generation potential of the Made Ground and Alluvium is the same throughout the 
former Clembins area, and the off-site data may be used to assist in the site characterisation.  

 The locations have been monitored on up to nine occasions over a two year period. 

 Monitoring rounds were conducted during rising and falling atmospheric pressure conditions, with 
pressures at the time of monitoring between 998mb and 1027mb.  

 The highest recorded methane concentration is 54.0%v/v in WS7 recorded on the 18/07/07 (the 
reason for this particularly high concentration in this location is not certain but the borehole log 
records the presence of wood and tarmacadam).  Nine of the facilities monitored recorded a 
concentration of 1% or more on at least one occasion and six of these recorded a concentration of 
10% or more. 

 The maximum carbon dioxide concentration recorded was 27.0%v/v in WS5 recorded on the 
18/07/07. Seven of the facilities monitored recorded a concentration of 1.5% or more on at least one 
occasion and six of these recorded a concentration of 5% or more. 

 The maximum flow was recorded as 6.8l/hr in BHC on the 13/01/09.  It should be noted that on this 
occasion the slotted section was below the water level and that subsequently the well could not be 
monitored as the area was flooded.  During the earlier rounds there was one occasion when the 
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well was not flooded and the steady state reading was 2.1l/hr.  The maximum reading from other 
wells was 1.0l/hr in BHE, WS3 and WS4. 

The worst case flow reading of 6.8l/hr would give a maximum Gas Screening Value (GSV) of 3.6l/hr 
for methane. Using the flow reading from when this location was not flooded (2.1l/hr) gives a GSV of 
1.13l/hr and using the more typical and widespread flow of 1.0l/hr gives a GSV of 0.54l/hr. 

It is considered that assigning a classification of Characteristic Situation CS4 is inappropriate as the 
calculated worst case GSV is only marginally above the CS3 threshold of 3.5l/hr and well below the 
CS4 upper threshold of 15l/hr.   

CS3 is typical for old landfills (pre 1960’s) and is considered appropriate for the known ground 
conditions at this site.   

The proposal to design the subject development to Characteristic Situation CS3 is presented in the 
remedial strategy report PBA 2009D which has been agreed in principle with the Environmental Health 
Officers at both Local Authorities.

4.4 Off Site Source to the North  
A total of 13 monitoring wells have been installed (G2 to G8 inclusive in 2002 and G9 to G14 inclusive 
in 2005) at off-site locations between the subject site and the Smallmead Landfill to allow identification 
of any gas migration southwards from the Landfill.   

 PBA have undertaken up to six rounds of monitoring in 2002 and 14 rounds in the period May 2005 
to May 2006.  

 At least three of the visits were during low atmospheric pressure (less than 1000mbar).  Information 
on atmospheric pressure in the 48hours before and after each round was not recorded. 

 Methane concentrations (as flammable gas) were all below the instrument limit of detection (less 
than 0.1%v/v). 

 The maximum carbon dioxide concentration recorded was 12%v/v in G2.  Elevated concentrations 
(of 9% and above) were recorded at this location on four of the six rounds undertaken in 2002.  In 
the later monitoring period the maximum was 6.1%v/v.  Concentrations of 1.5%v/v and above were 
recorded in G2, G4, G5, G9 and G10.  It should be noted that Made Ground was recorded during 
drilling of G2, G9 and G10 peat was recorded during drilling of G4 and G5. 

 The maximum flow rate was 1.2l/hr recorded in G3 on the 7th June 2002 when atmospheric 
pressure was 996mBar. 

 Exposed slot length was good (more than 0.5m) in G2 and G8, poor (less than 0.5m) in G3, G4, G7,  
G9, G10, G13 and G14 and insufficient (flooded) in G5, G6,  G11 and G12. 

Additional gas protection measures over those proposed to manage the risk from the on site ground 
conditions are not considered necessary to manage the risk from the off site source. 
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5 Tier 2 Hazard Identification 

5.1 Intrusive Investigation  
There are 40 exploratory holes within the application land boundary for Green Park Station.  A further 
29 are located in the land to the north and three to the west of the railway track. Data from the off site 
exploratory holes to the north have been utilised where appropriate to assist in characterisation of the 
subject site because it is considered that the historical industrial operations that created the near 
surface ground conditions are no different to those on site.  A plan showing exploratory hole locations 
is presented as Figure 1.   
 
The PBA intrusive investigations were designed to provide sufficient information to allow a 
characterisation of the ground conditions across the application land.  The design and procedures 
adopted for the various intrusive investigations were in general accordance with technical guidance 
including BSI 1999 and BS 2001.  The locations of the initial exploratory holes were selected on a 
predominately non targeted or randomly sited basis with subsequent targeted investigation where 
ground conditions were more contaminated.   

The analytical testing was based on the potential contaminants identified in technical guidance (CRL 2 
and DOE 1995). 

5.2 Selection of Assessment Criteria 
The PBA rationale for selection of generic assessment criteria is presented in Appendix 6.  The 
following text describes the report specific generic criteria adopted for the Tier 2 screening. 

5.2.1 For assessing the potential to impact human health   

 The soil results have been compared to the Contaminated Land Exposure Assessment (CLEA) Soil 
Guideline Values (SGVs), where available. For contaminants where a CLEA SGV is not available 
the concentrations have been compared to the criteria published by Land Quality Management 
(LQM).  A highlighted table is presented in Appendix 7.  

 The groundwater, surface water and leachability results have been compared to drinking water 
standards and surface water abstraction standards 

5.2.2 To assess the potential to impact Controlled Waters 

 The groundwater, surface water and leachability results have been compared to the Environmental 
Quality Standards (EQS- DOE circular 7/89) as the primary receptor of concern is the environment 
(groundwater is not currently abstracted for human consumption).  A highlighted table is presented 
in Appendix 8. 

 For parameters where the criterion is hardness dependant the upper value has been used as the 
groundwater in this area is classed as “Very Hard” which is confirmed by the alkalinity results which 
gives averages of 2,771mg/l, 300mg/l and 300mg/l for the superficial, Lambeth Group and Chalk 
respectively.   

 There are no published assessment criteria for assessing the degree of risk to controlled waters 
from soil contaminant concentrations. 

5.3 Soil Data  
None of the results exceed the published screening criteria for the protection of human health with a 
commercial/industrial end use.  

  10 J:\11321\4004 GEO Synopsis GPS\Reports\Rev 02.doc 



Green Park Phase 3 - Green Park Station 
Synopsis Geoenvironmental Report on Ground Conditions 

The leachability testing on seven samples of Made Ground in the former Clembins operations indicate 
that zinc, copper, vanadium, sulphate and EPH are present in a form(s) that can be mobilised 
(leached) and potentially generate liquids with concentrations of potential contaminants above the 
assessment criteria for controlled waters. 

5.4 Groundwater Data  

5.4.1 Surface Water  

The results from surface water bodies show that only ammoniacal nitrogen exceeds the EQS.   

5.4.2 Chalk 

The results from the Chalk show that only ammoniacal nitrogen exceeds the EQS and is recorded at 
similar concentrations to those recorded in the surface water bodies. 

5.4.3 Lambeth Group  

The results from the Lambeth Group show that ammoniacal nitrogen exceeds the EQS and is 
recorded at similar concentrations to those recorded in the surface water bodies. 

Three out of six results exceed the EQS for iron. 

5.4.4 River Terrace Deposits 

The results from the River Terrace Deposits show that ammoniacal nitrogen exceeds the EQS and 
that higher concentrations are recorded in the hydraulically up gradient well. 

5.4.5 Made Ground  

The water present within the Made Ground shows generally higher concentrations of a number of 
parameters as summarised below:- 

 One sample out of 12 exceeds the EQSs for Chromium and Lead.   

 Iron and Sulphate are also recorded above the EQSs (5 out of 10 and 4 out of 12 respectively).   

 Petroleum Hydrocarbons were recorded at concentrations above the selected assessment criterion 
of 10ppb on occasion in some of the wells.  Only WS8 consistently records elevated concentrations. 

5.5 Discussion 

5.5.1 Ammoniacal Nitrogen 

All the results (from surface water and all strata) exceed the selected screening criterion for 
ammoniacal nitrogen.  The assessment presented in PBA 2009C was that: (1) the contaminant is 
probably natural in origin, (2) that the ground conditions only seem to be adversely impacting the 
quality of a shallow perched water body and (3) the wider groundwater quality on site is similar to that 
regionally.  Therefore ammoniacal nitrogen has not been taken forward as a potential contaminant of 
concern and this is documented in the remedial strategy for the Approved Scheme PBA 2009D which 
has been agreed with in principle with the Environment Agency. 

5.5.2 Petroleum Hydrocarbons 

Targeted investigation was undertaken of the ground conditions in the vicinity of WS8 (reported in PBA 
2009C).  Petroleum Hydrocarbons have not been taken forward as a site wide potential contaminant of 
concern, however, the remediation of a “hot spot” around WS8 is proposed and this is documented in 
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the remedial strategy for the Approved Scheme PBA 2009D which has been agreed with in principle 
with the Environment Agency. 

6 Risk Assessment 

6.1 Hazards Identified for the Protection of Human Health 

6.1.1 Ground gases  

Ground gases have been identified as potential hazards and gas protection measure for 
commercial/industrial development on land assessed as having a characteristic situation of CS3 are 
proposed. 

6.1.2 Soil Hazards 

The soil chemistry has not been identified as a potential human health hazard for the end user.   

6.1.3 Water Hazards 

Controlled waters have been eliminated as potential sources of human health hazards on the basis 
that neither groundwater nor surface water is abstracted for public use within a 1km radius of the site. 

The potential for organic hazards to permeate through plastic water supply pipes into drinking water 
has been retained subject to discussions with the water utility provider.  The risks associated with this 
pathway are estimated as very low and low.  The risk can be eliminated through adoption of protected 
pipework if discussions indicate a need.  

6.2 Hazards Identified for the Protection of Controlled Waters 
The composition of the Made Ground has the potential to impact water quality and there is evidence of 
localised poor water quality in wells screened in the Made Ground (considered to be at least partially 
perched based on recharge rates during purging).  However, the Made Ground is part of a wider area 
considered to have the same origins and composition and is located in an area with a number of 
current and historic landfills.   

It is considered that the nature of the development itself reduces the risk of controlled water quality 
being impacted because the scheme includes the placement of imported soil and/or hardstanding 
across the majority of the site which will reduce infiltration and therefore the risk of leaching from the 
Made Ground.   

It is considered that site wide remediation is not required but that “hot spot” removal around WS8 
would be appropriate and mitigation measures will also be incorporated into the site wide design.  The 
mitigation measures comprise a lined drainage system, a protocol detailing management of 
unforeseen ground conditions and measures to ensure no uncontrolled discharges including run off, 
adoption of an appropriate piling technique to minimise creation of preferential pathways. The 
measures are considered viable both technically and commercially. 
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7 Conclusions 

7.1 Protection of Human Health 
Soil remediation for the protection of end user human health is not considered necessary.  In addition, 
the raising of ground levels by 1m for flood alleviation using clean inert fill will remove direct contact 
pathways.  

Gas mitigation measures are considered necessary.  The design of the development will adopt 
measures commensurate with Characteristic Situation CS3.   

The design of protected water supply pipes will be considered subject to discussions with the water 
utility provider. 

7.2 Protection of Controlled Waters 
It is considered that site wide remediation is not required but that “hot spot” remediation of ground in 
the vicinity of WS8 and site wide mitigation measures should be incorporated in to the development 
design.  

The mitigation measures comprise lined drainage systems, a protocol detailing management of 
unforeseen ground conditions and measures to ensure no uncontrolled discharges including run off, 
adoption of an appropriate piling technique to minimise creation of preferential pathways.  

7.3 Confidence and Uncertainty 
CLR 11 requires appropriate range and level of information to be collected.  The information quality 
criteria given in CLR 11 are:- 

 Relevant – to the context of the assessment 

 Sufficient – for the required level of confidence 

 Reliable – reflect the true or likely conditions 

 Transparent – in meaning and origin 

The investigation techniques adopted, sample locations and suite of potential contaminants selected 
provide indicative information on ground conditions. Whilst the data used in this assessment is 
considered robust, there will always be some degree of uncertainty regarding ground and gas 
conditions due to the potential for unforeseen ground conditions, however, these are not anticipated to 
result in making the development unviable as the density of investigation points indicates that the 
extent of any unforeseen ground will be small relative to whole site. 

7.4 Planning Application 
A comprehensive programme of contamination investigation has been carried out and a detailed 
remedial strategy has been prepared (PBA 2009D). The relevant regulatory bodies have given their 
agreements in principle to the strategy (refer to Appendix 4).  

The measures in the strategy are considered viable both technically and commercially and therefore it 
is concluded that the planning application should be granted because the ground contamination risks 
that remain can be managed through the application of the agreed remedial strategy, and the use of 
appropriately worded planning conditions to manage its implementation and deal with any unexpected 
ground contamination. The conditions proposed are given in Appendix 2.  
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8 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.   

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 the report should be returned to us and reassessed if 
required for re-use after one year from date of publication. Following delivery of the report PBA has no 
obligation to advise the Client or any other party of such changes or their repercussions. 

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. 

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. 

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. 

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. 

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. 

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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Introduction
The aim of the PBA methodology is to define our approach and ensure that (i) it is systematic and 
objective, (ii) it provides for the assessment of uncertainty, (iii) it provides a rational, consistent, 
transparent framework and (iv) it provides a defensible basis for the assessment.  To this end, technical 
documentation has been reviewed and the essential features assimilated to generate the PBA 
methodology for ground condition assessment. 
 
Legislation 
The Environment Act 1995 introduced Part IIA into the Environmental Protection Act 1990.  Part IIA, its 
accompanying regulations and Statutory Guidance contained in DETR Circular 02/2000 came into force 
in England in April 2000.  Part IIA 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”.  It should be noted 
that the definition does not include all land that has been impacted by contamination even though such 
contamination may be relevant in the context of other legislation or redevelopment works.  The legislation 
was extended in August 2006 to include radiological hazards (now referred to as Part 2A).  For the 
purposes of Part 2A assessments, situations where harm is to be regarded as significant are (i) chronic 
or acute toxic effect, serious injury or death to humans, (ii) irreversible or other adverse harm to the 
ecological system, (iii) substantial damage to, or failure of buildings, (iv) disease, other physical damage 
or death of livestock or crops, and (v) pollution of controlled waters.   
 
Ground condition/contamination is a material planning consideration and guidance (PPS 23 2004) has 
been considered during the preparation of this methodology.  The principle 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.  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. 
 
Approach 
The CLR11 promotes a staged approach to the assessment of ground quality/conditions and details three 
tiers of risk assessment:- 
 

 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.   
 
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 represent a potential risk which 
requires further consideration and either (1) remediation / direct risk management or (2) further tiers of 
assessment.  Subsequent tiers require additional information and the refinement of the CSM. 
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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. 
 
Identification of Pollutant Linkages 
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).   
 
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).  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.   
 
Table 1: Criteria for Classifying Hazards  

Classification/Score Definition (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 : Alluvium or dock silt 

Moderate 
 
3 

Land Use: railways, collieries, scrap yards, light industry, engineering 
works. 
Contamination: Locally elevated concentrations.  
Gas generation potential : Pre 1960’s landfill 

High 
 
4 

Land Use: gas works, chemical works, heavy industry, non-hazardous 
landfills. 
Contamination: Possible widespread elevated concentrations. 
Gas generation potential : Shallow mine workings 

Very High 
 
5 

Land Use: hazardous waste landfills. 
Contamination: Likely widespread elevated concentrations. 
Gas generation potential : Domestic landfill post 1960 

NOTE the classification for gas generation potential is based on CIRIA C665  
 
Receptor Identification 
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 internationally or nationally designated sites (as defined in the statutory guidance (Draft Circular on Contaminated Land, DETR, 
2000)) “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 
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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 (see Specification). 
*2 the definition of “pollution of controlled water” has been 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 detailed 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. 
 
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: Minor aquifer 
Surface water: GQA Grade D/E 
Ecology: local habitat resources 
Buildings: Local value 
Human health: Industrial  

Moderate 
 
3 

Receptor of local or county importance with potential for replacement 
Groundwater: Major aquifer 
Surface water: GQA Grade B/C 
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: Source protection zone 2 
Surface water: GQA Grade A 
Ecology: SSSI, National or Marine Nature Reserve (NNR or MNR)  
Buildings: Conservation Area 
Human health: Open spaces and uses where children are present 

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  
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Pathway Identification 
The exposure pathway and modes of transport that will be considered are presented in the Table 3. 
 
For ecological systems the Tier 1 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 Specification). 
 
Table 3: Exposure Pathway and Modes of Transport  
Receptor Pathway Mode of transport 

Fruit or vegetable leaf or roots 
Contaminated water  
Soil/dust indoors 

Ingestion 

Soil/dust outdoors 
Particles (dust / soil) – outdoor 
Particles (dust / soil) - indoor  
Vapours – outdoor - migration via natural or anthropogenic 
pathways 

Inhalation 

Vapours - indoor - migration via natural or anthropogenic 
pathways 
Direct contact with soil  
Direct contact with waters (swimming / showering) 

Human health  

Dermal 
absorption 

Irradiation 
Leaching  Gravity / permeation Groundwater 
Migration Natural – groundwater as pathway 

Anthropogenic (e.g. boreholes, culverts, pipelines etc.) 
Direct  Runoff or discharges from pipes 
Indirect  Recharge from groundwater  

Surface Water 

Indirect Deposition of wind blown dust 
Direct contact  Sulphate attack on concrete, hydrocarbon corrosion of plastics Buildings 
Gas ingress Migration via natural or anthropogenic paths 
See Notes Runoff/discharge to surface water body 
See Notes Windblown dust 
See Notes Groundwater migration 

Ecological 
systems 

See Notes At point of contaminant source 
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 

Animal and crop  

Ingestion Consumption of vegetation / water / soil by animals 
 
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).  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 classifications detailed in Table 4 have been 
adapted from Table 6.3 presented in CIRIA C552 and A4.3 in R&D 66. 
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Table 4: Classification of Consequence (score  = magnitude of hazard and sensitivity of receptor) 
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. 

 
The criteria for classifying probability are set out in Table 5 which is taken directly from CIRIA C552 
(Table 6.4).  Probability considers the integrity of the exposure pathway. 
 
Table 5: Classification of Probability 
Classification Definition 
High likelihood There is a pollution linkage and an event that 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 
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an event would occur even in the very long-term. 
 
The resulting risk is estimated for each receptor using the matrix given in Table 6 which is taken directly 
from CIRIA C552 (Table 6.5).  
 
Table 6: Classification of Risk (Combination of Consequence and Probability) 

 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  

 
Risk Evaluation 
In order to put the risk classification into context the likely actions are detailed in Table 7 which is taken 
directly from CIRIA C552 (Table 6.6). 
 
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 are likely to be 
required. 

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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Rationale for the Selection of Generic Assessment Criteria 

1 Introduction 
The aim of this document is to present an 
explanation for the selection of the generic 
assessment criteria routinely used by PBA.  Any 
deviation from these criteria and selection of 
criteria for parameters not covered in this 
document will be described in the report text.  The 
report will also comment on the appropriateness of 
the criteria for any specific project objectives or 
ground conditions. 
The document is divided into some introductory 
text and individual discussions on soils, water and 
soil gases. 

2 Contaminated Land Legislation 
and Definition 

The statutory regime for the identification and 
remediation of contaminated land came into effect 
on 1 April 2000 by bringing into force Part 2A of 
the Environmental Protection Act 1990.  Part IIA 
was inserted into the 1990 Act by Section 57 of 
the Environment Act 1995.  The definition was 
further revised with respect to pollution of 
controlled waters on 1st October 2004 by bringing 
in an amendment under Section 86 of the Water 
Act 2003. 
The Contaminated Land Regime reflects the UK 
Government’s stated objectives of achieving 
sustainable development through the “suitable for 
use approach”.  This consists of three elements: 
i) Ensuring that land is suitable for its current 

use; 
ii) Ensuring that land is made suitable for any 

new use, as planning permission is given for 
that new use; and 

iii) Limiting requirements for remediation to the 
work necessary to prevent unacceptable risks 
to human health or the environment in relation 
to the current use or future use of the land for 
which planning permission is being sought. 

Contaminated Land for the purpose of Part 2A is 
defined as “any land which appears to the local 
authority in whose area it is situated to be in such 
a condition, by reason of substances in, on or 
under the land, that (a) Significant harm is being 
caused or there is a significant possibility of such 
harm being caused; or (b) Significant pollution of 
controlled waters is being caused or there is a 
significant possibility of such pollution being 
caused”. 
The planning system uses a slightly different 
definition for contaminated land which is currently 
provided within Annex 2 of Planning Policy 
Statement 23: Planning and Pollution Control 

(ODPM, 2004).  The term “land affected by 
contamination” is used which covers cases where 
“‘the actual or suspected presence of substances 
in, on or under the land may cause risk to people, 
properties, human activities or the environment, 
regardless of whether or not the land meets the 
statutory definition in Part IIA”. 

3 Principles of the Tiered Approach 
to Risk Assessment 

The principle of risk assessment underlines the 
determination of whether the land is contaminated 
land.  The risk assessment includes the 
development of a conceptual site model that 
describes the types and locations of contamination 
source(s), potential receptor(s) and potential 
migration/transportation pathway(s) that may link 
the identified source(s) to the identified 
receptor(s). The methodology is endorsed in 
relevant technical guidance (e.g. DETR, 2000a, 
EA, 2002 and EA, 2006a). 
A tiered approach to land assessment is outlined 
as follows: 
Tier 1 Preliminary Risk Assessment - a 
qualitative assessment informed by a Phase 1 
study comprising of a desk study and walkover. 
Tier 2 Generic Risk Assessment - a quantitative 
assessment of site-specific data by comparison to 
generic assessment criteria (GAC) informed by a 
Phase 2 study comprising intrusive investigation 
and laboratory testing. 
Tier 3 Detailed Risk Assessment (DQRA) - 
comprising a quantitative risk assessment by 
comparison to site-specific assessment criteria 
(SSAC). 
The guidance advocates that each tier of 
assessment should be undertaken in a step-wise 
approach until the level of risk posed by the site is 
fully understood and deemed to be acceptable. 
Thus if a Tier 1 assessment concludes that the 
risks associated with the site are acceptable, no 
further assessment is required.  Similarly, where 
unacceptable risks can be ruled out by a Tier 2 
assessment, then there is no need for a Tier 3 
assessment.  
Under PPS23 it is necessary to determine whether 
there are likely to be any contamination issues on 
the site prior to submitting an application for 
planning consent.  Some local authorities are 
requiring a minimum of a Phase 1 containing a 
Tier 1 Preliminary Risk Assessment for 
applications where the development is sensitive or 
sensitive receptors are present.  Where 
contamination is known or likely it may be 
necessary to undertake an intrusive investigation 
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to collect site-specific data before an application 
can be made. 

4 Tier 2 Generic Assessment 
Criteria 

The Tier 2 risk assessment involves the use of 
published generic criteria to “screen” the site-
specific contamination testing data and identify 
potential hazards to specific receptors.  Guidance 
on available generic assessment criteria (GAC) is 
given in CRL 11 (EA, 2004).  The following text 
identifies the criteria routinely adopted by PBA for 
screening the risk to specific receptors.  Where 
this general approach is not appropriate for any 
one site, alternative assessment criteria will be 
presented in the report text. 

4.1 General Notes 
It should be noted that in general, GAC have been 
developed using highly conservative assumptions 
to screen out sites that definitely would not present 
a problem.  Where sites fail the criteria this may 
not necessarily mean that the site represents an 
unacceptable risk for the particular management 
context in which decisions have been made. 
It is stressed that the exceedance of a Tier 2 GAC 
does not necessarily indicate that a site is 
statutorily contaminated or unsuitable for use 
(CLAN2-05) and that whilst GAC provide an aid to 
decision-making, they do not replace the need for 
sound professional judgement in risk assessment 
(EA, 2006b). 
It should be noted that 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 summary tables included in this Appendix 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. 

4.2 Tier 2 Screening Values for Assessing 
Soils 

Potential Harm to Human Health The criteria 
which are routinely used by PBA as Tier 2 soil 
screening values are presented in Table 1. 
Cautionary Note The production of authoritative 
contaminated land guidance in the UK is currently 
incomplete.  DEFRA has yet to produce a 
comprehensive list of assessment criteria that on 
its own, would be sufficient to enable the 
assessment of the potential risks posed by soil 
contaminants (to human health).  A number of 
industry-driven initiatives have developed in recent 
months in order to increase the amount of 
contaminated land guidance available to 

practitioners.  This has led to the publication of a 
series of non-statutory non-Governmental 
contaminated land assessment criteria.  (It should 
be noted that the published DEFRA guidance is 
also non-statutory). 
PBA has reviewed these publications and has 
taken a pragmatic view to the use of various 
criteria in the assessment of human health risk 
from contaminated land.  Where we consider that 
non-Governmental criteria are authoritative and 
robust, we will refer to such criteria in our 
assessment of soil contamination.  Because such 
criteria are not published by the UK Government, 
they are not beyond scrutiny and may be subject 
to challenge by a regulatory body or their 
representative.  If the use of selected generic 
assessment criteria is challenged, it may be 
necessary to carry out detailed modelling to 
generate site-specific assessment criteria. 
Former Soil Guideline Values (2002) Technical 
guidance with respect to the human health 
element of the assessment of contamination in 
soils was released by the Environment Agency 
(EA) in March 2002 via the ‘contaminated land 
exposure assessment’ (CLEA) regime (EA, 2002). 
The CLEA regime provided generic Soil Guideline 
Values (SGVs) for a limited number of 
contaminants for a variety of different land use 
classes.  The regime was incomplete in terms of 
the range of contaminants listed in CLR8 (EA, 
2002) and prior to July 2008, SGVs had only been 
published for 10 substances (arsenic, cadmium, 
chromium, lead, mercury, nickel, selenium, 
ethylbenzene, toluene and phenol). 
On 22 July 2008 DEFRA announced the 
withdrawal of the existing SGVs to coincide with 
the release of a revised and updated version of 
the CLEA model (the original version of which was 
used to devise the original SGVs).  The 
Environment Agency (EA) is currently in the 
process of deriving new SGVs using the updated 
CLEA model.  The first tranche of this work was 
published in March 2009. 
New (2009) SGVs that have been published are 
generally similar to the withdrawn SGVs (i.e. they 
still represent conservative threshold numbers 
below which no significant risk of harm to human 
health is likely to be present).  Consequently, in 
the absence of replacement SGVs, there is no 
reason whatsoever to suggest that the former 
SGVs should be considered technically unsound 
and since both practitioners and regulators require 
a framework to continue working within, the former 
SGVs will still be used to assist in the 
interpretation of relevant geoenvironmental testing 
results until such time that they have been formally 
replaced by DEFRA. 
An exceedence of a 2002 SGV indicates that 
further assessment via a site specific risk 
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assessment may be needed. 
Soil Guidance Values (2009) On 31 March 2009, 
the EA took the first of an intended series of steps 
towards re-releasing SGVs calculated using the 
latest version of the CLEA model (CLEA v 1.04).  
SGVs were published for six substances 
(benzene, toluene, ethylbenzene and xylene 
(BTEX compounds) and mercury and selenium) 
(EA, 2009).  The specified land uses were 
residential with plant uptake, allotments and 
industrial/commercial.  Subsequently SGVs have 
been published for a further four substances 
(arsenic, nickel, cadmium and phenol) for 
residential with plant uptake, allotments and 
industrial/commercial land use.  These SGVs will 
be used by PBA as Tier 2 assessment criteria. 
CLSD Generic Assessment Criteria (GAC) It is 
noteworthy that the SGVs generated by the CLEA 
model for organic compounds are dependent on 
the amount of organic matter present in the soil (a 
lower SGV is generated for soils with lower 
organic matter contents since organic matter acts 
to immobilise organic contaminants).  The SGVs 
published by the EA for BTEX compounds and 
phenol assume that the ‘host’ soil has 6% organic 
matter. 
PBA recognises that UK soils often have organic 
matter concentrations below 6% and that it may 
therefore not be conservative to use the published 
SGVs for BTEX compounds when assessing the 
potential risks from these chemicals.  The on-line 
Contaminated Land Strategies Digest (CLSD) 
formed a consortium of ten practitioners (including 
representatives from local authorities), to prepare 
generic assessment criteria for a number of 
contaminants at more conservative organic matter 
contents of 1% and 3% for the same end uses.  
Ten independent professionals reproduced the 
same criteria using the EA’s latest CLEA model 
and latest CLEA guidance and PBA independently 
verified the results published using the latest 
CLEA model.  These criteria will be used by PBA 
where appropriate.  
In addition the CLSD consortium derived generic 
assessment criteria (GAC) for selected 
substances for another end use, that being 
residential without plant uptake (CLSD, 2009). 
CIEH Generic Assessment Criteria (GAC) In 
December 2006, GAC for 31 substances were 
published by the Chartered Institute of 
Environmental Health (CIEH) (LQM and CIEH, 
2006) using the then current version of the CLEA 
software, (CLEA UK beta version 1.0 (or CLEA 
UK) released in November 2005).  The work was 
repeated in 2009 using the latest CLEA model and 
the results were published in July 2009. These 
GAC are considered to be conservative, 
authoritative and scientifically based by PBA and 
will be used as Tier 2 assessment criteria where 

we test for these substances in soil.  This practice 
will continue until such time that DEFRA derive 
and publish formal SGVs to replace these criteria. 
Potential Harm to the Built Environment PBA 
use the following primary guidance to assess the 
significance of soil chemistry with respect to its 
potential to harm the built environment. 
i) Site Preparation and Resistance to 

Contaminants and Moisture. Approved 
Document C (BRE 2004); 

ii) Concrete in aggressive ground SD1 (BRE 
2005); and 

iii) Technical guidance on the assessment of soil 
chemistry with respect to its potential to 
corrode plastic service pipes has been 
published by the Water Regulations Advisory 
Scheme (WRAS, 2002).  PBA use this 
guidance to assess the significance of various 
chemical testing results on plastic construction 
materials where required. 

Potential to Harm Ecosystems, Animals, Crops 
etc The criteria which are routinely used by PBA 
as Tier 2 screening values are given in Table 3.  
PBA use the following primary guidance to assess 
the significance of soil chemistry with respect to its 
potential to harm ecosystems. 
i) Ecological Risk Assessment (ERA) Science 

Report Series SC070009, published by the 
Environment Agency, Bristol (EA, 2008); 

ii) Consultation on Soil Screening Values for 
Assessing Ecological Risk, issued by the 
Environment Agency, Bristol (EA, 2008); 

iii) The Restoration and Aftercare of Metalliferous 
Mining Sites for Pasture and Grazing (ICRCL 
70/90, 1990); 

iv) Code of Practice for Agricultural Use of 
Sewage Sludge (DOE, 1993); and 

v) Protecting our Water, Soil and Air. A Code of 
Good Agricultural Practice for farmers, 
growers and land managers. (DEFRA, 2009). 

Note on Appropriate Use of Assessment 
Criteria The assumptions used within the CLEA 
model for deriving the former SGVs, and those 
that will be used to derive future SGVs, are both 
numerous and complex and the appropriateness 
of these assumptions requires confirmation on a 
site-specific basis. 
Any GACs which have been derived using the 
current or previous CLEA model are not applicable 
where soils are provided with a cap.  In such 
instances, the adequacy and effectiveness of the 
cap needs to be determined using for example the 
appropriate Building Research Establishment 
guidance (Tedd et al., 2004). 
Note on Mercury Assessment Mercury can exist 
in a number of different forms in the environment 
including inorganic, elemental and organic.  
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Mercury is most commonly found in its inorganic 
state and it is very rare to find significant 
concentrations of elemental and organic mercury 
unless there is a process related source of one of 
these other forms relevant to the site in question.  
PBA undertake routine analytical testing to 
determine total mercury content.  Total mercury 
includes both inorganic and elemental forms of the 
metal. 
The hazard identification stage of the risk 
assessment process is used to assess whether 
further speciation of mercury into its elemental and 
organic forms is necessary and these additional 
tests are not routinely specified. 
Situations where it is desirable to determine the 
proportions of different forms of mercury might 
include sites where potential industrial sources of 
mercury have been identified, or were initial 
screening tests have revealed unusually high 
concentrations of total mercury. 
In these cases, concentrations of inorganic, 
elemental and organic mercury can be assessed 
against specific Soil Guideline Values published 
by the Environment Agency. 

4.3 Tier 2 Screening Values for Assessing 
Controlled Waters 

Potential Harm to Human Health The criteria 
which are routinely used by PBA as Tier 2 water 
screening values are given in Table 2.  PBA use 
the following primary guidance to assess the 
significance of water chemistry with respect to its 
potential to harm human health where appropriate. 
i) The Water Supply (Water Quality) Regulations 

2000 (DETR (2000b); 
ii) Guidelines for drinking-water quality, World 

Health Organisation (WHO, 1993); and 
iii) The Surface Water (Abstraction for Drinking 

Water) (Classification) Regulations (DoE, 
1996); and subsequent amendments. 

Although not specific to the UK the WHO 
guidelines for drinking water quality are utilised as 
they incorporate more organic parameters than 
listed in the Water Supply (Water Quality) 
Regulations.  The WHO system provides a 
guideline value for substances that are considered 
to be carcinogenic based on a concentration in 
drinking water associated with an excess lifetime 
cancer risk of 10-5 (one additional cancer per 
100,000 of the population ingesting drinking water 
containing the substance at or above the guideline 
value for 70 years). 
A number 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 some 
elements are controlled because they may taint 
potable water with an undesirable taste, odour or 

colour or may potentially deposit precipitates in 
water supply pipes. 
Potential to Harm Controlled Waters Controlled 
Waters are namely rivers, estuaries, coastal 
waters, lakes and groundwaters, but not perched 
waters.  There are no official or statutory limits on 
acceptable concentrations of contaminants in 
groundwater in the UK. 
There are statutory limits on acceptable 
concentrations of contaminants in surface water in 
the UK.  Limits have been published in the form of 
Environmental Quality Standards (EQSs) which 
are available for fresh, estuarine and marine 
waters. EQSs have been derived under the 
requirements of the EC Dangerous Substances 
Directive (EC, 1976) that classifies substances as 
List I and List II. Standards for List I substances 
have been defined in 'daughter' Directives to the 
EC Dangerous Substances Directive.  The 
Dangerous Substances Directive requires that 
standards for List II substances are derived by the 
member states.  The UK has set EQSs for List II 
substances (derived by WRc plc, Swindon) and 
these are published on the Environment Agency 
website (EA, 2004).  The Environment Agency has 
a legal obligation to ensure that statutory EQSs 
are met. 
The criteria which are routinely used by PBA as 
Tier 2 screening values are given in Table 2.  PBA 
use the following primary guidance to assess the 
significance of water chemistry with respect to its 
potential to harm Controlled Waters. 
i) the Water Supply (Water Quality) Regulations 

(DETR, 2000); and 
ii) Environmental Quality Standards (EQSs). 
The results from any eluted liquids will be 
compared to appropriate assessment criteria 
depending on the receptor of concern. 

4.4 Tier 2 Screening Guidance for Assessing 
Soil Gases 

Risk Assessment Approach Guidance on the 
assessment of risks specifically for sites located 
adjacent to Landfill Sites has been published by 
the Environment Agency (EA, 2004d).  A tiered 
approach to assessing risk is advocated by the 
guidance.  This allows the level of detail in a risk 
assessment to be proportionate to the nature and 
complexity of the risk. 
The Tier 1 Risk Screening methodology advocated 
by the Environment Agency (EA) guidance 
document (EA, 2004d) should: 
i) Identify complete source-pathway-receptor 

linkages; 
ii) Screen out insignificant risks; 
iii) Prioritise the risks and receptors; and 
iv) Provide an initial assessment of the potential 

impacts at a receptor. 
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A Tier 2 assessment comprises the quantitative 
analysis of risk following the collection and 
analysis of soil gas monitoring data. 
Guidance on suitable methodologies for the 
collection of gas monitoring data is provided in 
CIRIA Report C665 (CIRIA, 2007). 
Guidance Available PBA use the following 
primary guidance to assess the significance of soil 
gas chemistry with respect to its potential to harm 
human health. 
i) Assessing risks posed by hazardous gases to 

buildings C665 (CIRIA 2007); 
ii) Guidance on evaluation of development 

proposals on sites where methane and carbon 
dioxide are present. (NHBC 2007); 

iii) Code of practice for the characterization and 
remediation from ground gas is affected 
developments (BSI, 2007); and 

iv) Waste Management Paper No. 27 (DoE, 
1991). 

Waste Management Paper No. 27 (DoE, 1991) 
defines what constitutes a “significant quantity” of 
gas.  WMP27 advises that a site producing (i) 
Methane concentrations in excess of 1% by 
volume and with a flow rate of greater than 
15 litres per hour; or (ii) Carbon dioxide in excess 
of 1.5% by volume in air and with a flow rate of 
greater than 22 litres per hour would be 
considered as a significant source of soil gas. 
Guidance on quantifying the risks from hazardous 
soil gases to properties and their occupiers is 
provided in CIRIA, 2007 (commercial 
developments), NHBC, 2007 (low rise residential 
developments) and British Standard BS 
8485:2007.  These documents provide guidance 
on gas monitoring methods and strategy, the 
assessment of risk posed by soil gases and 
mitigating the risks posed by soil gases during site 
development. 
PBA use gas concentrations and borehole flow 
data in order to obtain the gas screening value 
(GSV) for methane and carbon dioxide at the site. 
 The GSV can be used to establish the 
characteristic situation of the site as detailed in 
CIRIA C665 and in order to make 
recommendations for gas protection measures for 
buildings if required. 
Radon In addition to the guidance listed above, 
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, 1999); 
and 

ii) Radon Atlas of England, R290 (NRPB, 1996). 
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Rationale for the Selection of Generic Assessment Criteria 

Table 1: Tier 2 Screening Criteria for the Assessment of the Significance of Potential Contaminant 
Concentrations in Soil – Protection of Human Health 

Allotments Residential with 
plant uptake 

Residential without 
plant uptake 

Commercial/ 
Industrial Determinand 

mg/kg mg/kg mg/kg mg/kg 
Metals/Metalloids 
Arsenic 43a 32a 35 f 640a

Beryllium 55c 51c - 420c

Boron 45c 291c - 192,000c

Cadmium  1.8 a 10 a 117f 230 a

Chromium (trivalent) 34,600c 3000c - 30,400c

Chromium (hexavalent) 2.1c 4.3c - 35c

Copper 524c 2330c - 71,700c

Lead - 450b 450b 750b

Mercury (elemental) 1a 26a - 26a

Mercury (inorganic) 80a 170a  235f  3600a

Methyl Mercury 8a 11a - 410a

Nickel 230a 130a 130 f 1800a

Selenium 120a 350a  595f  13000a

Vanadium 18c 75c - 3160c

Zinc 618c 3750c - 665,000c

BTEX Compounds (1%, 3% and 6% SOM)d

Benzene  0.02 f / 0.04f / 0.07a 0.08f / 0.18f / 0.33a 0.27f / 0.56f / 1.0f 28f / 57f / 95a

Toluene  22f / 60f / 120a 120f / 320 f / 610a 600f / 1500f / 2700f 870f/ 2200f / 4400a

Ethylbenzene  16f / 45f / 90a 65f / 180f / 350a 165f / 450f / 840f 520f / 1400f / 2800a

Xylenes (m-xylene) 28f / 80f / 160a 42f / 120f / 230a 53f / 145f / 285f 475f / 1300f / 2600a

Polycyclic Aromatic Hydrocarbons (1%, 2.5% and 6% SOM) d

Acenaphthene 34c / 85c / 200c 210c / 480c / 1000c - 85000c / 98000c / 
100000c

Acenaphthylene 28c / 69c / 160c 170c / 400c / 850c - 84000c / 97000c / 
100000c

Anthracene 380c / 950c / 2200c 2300c / 4900c / 9200c - 530000c / 540000c / 
540000c

Benzo(a)anthracene 2.5c / 5.5c / 10c 3.1c / 4.7c / 5.9c - 90c / 95c / 97c

Benzo(a)pyrene 0.60c / 1.2c / 2.1c 0.83c / 0.94c / 1.0c - 14c / 14c / 14c

benzo(b)fluoranthene 3.5c / 7.4c / 13c 5.6c / 6.5c / 7.0c - 100c / 100c / 100c

benzo(g,h,i)perylene 70c / 120c / 160c 44c / 46c / 47c - 650c / 660c / 660c

benzo(k)fluoranthene 6.8c / 14c / 23c 8.5c / 9.6c / 10c - 140c / 140c / 140c

Chrysene 2.6c / 5.8c / 12c 6.0c / 8.0c / 9.3c - 140c / 140c / 140c

Dibenzo(a,h) anthracene 0.76c / 1.5c / 2.3c 0.76c / 0.86c / 0.90c - 13c / 13c / 13c

Fluoranthene 52c / 130c / 290c 260c / 460c / 670c - 23000c / 23000c / 
23000c

Fluorene 27c / 67c / 160c 160c / 380c / 780c - 64000c / 69000c / 
71000c

Indeno(1,2,3-cd)pyrene 1.8c / 3.8c / 7.1c 3.2c / 3.9c / 4.2c - 60c / 61c / 61c

Naphthalene 4.1c / 9.9c / 23c 1.5c / 3.7c / 8.7c - 200c / 480c / 1100c

Phenanthrene 16c / 38c / 90c 92c / 200c / 380c - 22000c / 22000c / 
23000c

Pyrene 110c / 270c / 620c 560c / 1000c / 1600c - 54000c / 54000c / 
54000c

Aliphatic/Aromatic Hydrocarbons (1%, 2.5% and 6% SOM) d

TPH Aliphatic >C5-6 740c / 1700c / 3900c 30c / 55c / 110c - 3400c / 6200c / 13000c

TPH Aliphatic >C6-8 2300c / 5600c / 13000c 73c / 160c / 370c - 8300c / 18000c / 42000c

TPH Aliphatic >C8-10 320c / 770c / 1700c 19c / 46c / 110c - 2100c / 5100c / 12000c

TPH Aliphatic >C10-12 2200c / 4400c / 7300c 93c / 230c / 540c - 10000c / 24000c / 
49000c
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Rationale for the Selection of Generic Assessment Criteria 

Allotments Residential with Residential without Commercial/ 
plant uptake plant uptake Industrial Determinand 

mg/kg mg/kg mg/kg mg/kg 

TPH Aliphatic >C12-16 11000c / 13000c / 
13000c 740c / 1700c / 3000c - 61000c / 83000c / 

91000c

TPH Aliphatic >C16-35 260000c / 270000c / 
270000c

45000c / 64000c / 
76000c - 1600000c / 1800000c / 

1800000c

TPH Aliphatic >C35-44 260000c / 270000c / 
270000c

45000c / 64000c / 
76000c - 1600000c / 1800000c / 

1800000c

TPH Aromatic >C5-7 
(benzene) 13c / 27c / 57c 65c / 130c / 280c - 28000c / 49000c / 

90000c

TPH Aromatic >C7-8 
(toluene) 22c / 51c / 120c 120c / 270c / 611c - 59000c / 110000c / 

190000c

TPH Aromatic >C8-10 8.6c / 21c / 51c 27c / 65c / 151c - 3700c / 8600c / 18000c

TPH Aromatic >C10-12 13c / 31c / 74c 69c / 160c / 346c - 17000c / 29000c / 
34500c

TPH Aromatic >C12-16 23c / 57c / 130c 140c / 310c / 593c - 36000c / 37000 / c 
37800c

TPH Aromatic >C16-21 46c / 110c / 260c 250c / 480c / 770c - 28000c / 28000c / 
28000c

TPH Aromatic >C21-35 370c / 820c / 1600c 890c / 1100c / 1230c - 28000c / 28000c / 
28000c

TPH Aromatic >C35-44 370c / 820c / 1600c 890c / 1100c / 1230c - 28000c / 28000c / 
28000c

TPH Aliphatic + Aromatic 
>C44-70 1200c / 2100c / 3000c 1200c / 1300c / 1300c - 28000c / 28000c / 

28000c

Chlorinated Hydrocarbons (1%, 2.5% and 6% SOM) d

1,2-dichloroethane 0.0046c / 0.0083c / 
0.016c

0.0054c / 0.0080c / 
0.014c - 0.71c / 1.0c / 1.8c

1,1,1 Trichloroethane (TCA) 48c / 110c / 240c 6.2c / 13c / 28c - 700c / 1400c / 3100c

1,1,1,2 Tetrachloroethane  0.79c / 1.9c / 4.4c 0.90c / 2.1c / 4.8c - 120c / 260c / 590c

1,1,2,2 Tetrachloroethane  0.41c / 0.89c / 2.0c 1.4c / 2.9c / 6.3c - 290c / 580c / 1200c

Tetrachloroethene (PCE) 1.6c / 3.7c / 8.7c 0.94c / 2.1c / 4.8c - 130c / 290 / 660c

Tetrachloromethane (Carbon 
tetrachloride)  0.16c / 0.37c / 0.85c 0.018c / 0.039c / 0.089c - 3.0c / 6.6 / 15c

Trichloroethene (TCE) 0.43c / 0.95c / 2.2c 0.11c / 0.22c / 0.49c - 12c / 25c / 55c

Trichloromethane 
(chloroform) 0.36c / 0.70c / 1.5c 0.75c / 1.3c / 2.7c - 110c / 190c / 370c

Vinyl Chloride (Chloroethene) 0.00055c / 0.0010c / 
0.0018c

0.00047c / 0.00064c / 
0.00099c - 0.063c / 0.081c / 0.12c

Pesticides and Other Organic Compounds (1%, 2.5% and 6% SOM) d

Aldrin 1.3c / 2.6c / 4.0c 1.7c / 2.0c / 2.1c - 54c / 54c / 54c

Atrazine 0.037c / 0.085c / 0.2c 0.24c / 0.56c / 1.3 c - 870c / 880c / 880c

Dichlorvos 0.044c / 0.091c / 0.20c 0.29c / 0.6c / 1.3c - 842c / 872c / 893c

Dieldrin 0.13c / 0.32c / 0.73c 0.69c / 1.4c / 2.2c - 90c / 91c / 92c

Endosulfan 0.47c / 1.2c / 2.7c 2.9c / 7.0c / 16c - 2310c / 2990c / 3390c

Carbon Disulphide 4.8c / 10c / 23c 0.10c / 0.20c / 0.44c - 12c / 23c / 50c

Chlorobenzene 5.9c / 14c / 32c 0.33c / 0.73c / 1.7c - 59c / 130c / 310c

Hexachloro-1,3-butadiene 0.25c / 0.61c / 1.4c 0.21c / 0.51c / 1.2 c - 32c / 69c / 120c

Hexachlorobenzene 0.18c / 0.42c / 0.92c 0.59c / 1.0c / 1.4c - 48c / 53c / 55c

Pentachlorobenzene 1.2c / 3.1c / 7.1c 5.2c / 10c / 17c - 650c / 770c / 830c

Pentachlorophenol 0.084c / 0.21c / 0.49c 0.55c / 1.3c / 2.96c - 1200c / 1300c / 1400c

Phenol (1, 3, 6% SOM) 66f  / 158f / 280 a 184f  / 316f / 420 a 310f  / 441f / 519 f 3200 a

 
Notes 
a Soil Guideline Value (2009) 
b Soil Guideline Value (2002) 
c Generic Assessment Criteria (LQM & CIEH 2009) 
d Where three values are presented, SGV/GAC for soils with SOM of 1%, 2.5% and 6% or 1%, 3% and 6% are 

given as detailed in the table. SOM denotes Soil Organic Matter. 
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f Generic Assessment Criteria generated using CLEA v 1.04 by an independent contaminated land working 
group and independently verified by PBA (CLSD, 2009) 
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Rationale for the Selection of Generic Assessment Criteria 

Table 2: Tier 2 Screening Criteria for the Assessment of the Significance of Potential Contaminant 
Concentrations in Groundwater and Surface Water 

Water abstracted for potable use Water not abstracted for potable use 
Parameter Water Supply (Water Quality) 

Regulations 2000 
Environmental Quality Standards 

(EQSs) 
Arsenic (µg/l) 10 50 
Cadmium (µg/l) 5 5 
Chromium (µg/l) 50 5 to 250 
Lead (µg/l) 25 (10 from 25/12/13) 4 to 250 
Mercury (µg/l) 1 1 
Selenium (µg/l) 10 - 
Nickel (µg/l) 20 50 to 200 
Zinc (µg/l) - 8 to 500 
Antimony (µg/l) 5 - 
Boron (µg/l) 1000 2000 
Copper (µg/l) 2000 1 to 28 
Iron (µg/l) 200 1000 
Manganese (µg/l) 50 - 
Vanadium (µg/l) - 20 to 60 
pH (pH units) 6.5 to 10 6.0 to 9.0 
Electrical Conductivity 
(µS/cm) 

2500 - 

Ammoniacal nitrogen (mg/l) 0.5 0.015 
Sulphate (mg/l) 250 400 
Chloride (mg/l) 250 250 
Total Phenol (mg/l) 0.5 30 (300) 
Nitrate (mg/l) 50 - 
Cyanide (mg/l) 50 - 
PAHs (EPA 16) (µg/l) 0.1 - 
Benzo(a)pyrene (µg/l) 0.01 - 

SVOCs:   
Hexachlorobenzene (µg/l) - 0.03 
Hexachlorobutadiene (µg/l) - 0.1 
Phenol (µg/l) - 30 (300) 

VOCs:   
Chloroform (µg/l) - 12 
1.2-Dichloroethane (µg/l) 3 10 
1.1.1-Trichloroethane (µg/l) - 100 (1000) 
Trichloroethene (µg/l) 10 10 
1.1.2-Trichloroethane (µg/l) - 400 (4000) 
Tetrachloroethene (µg/l) 10 10 
Styrene (µg/l) - 50 (500) 
Benzene (µg/l) 1 30 (300) 
Toluene (µg/l) - 50 (500) 
Vinyl Chloride (µg/l) 0.5 - 
Xylene (µg/l) - 30 
 
Notes 
a Some organic contaminants are given two EQS values. These values relate to an acceptable annual average 

concentration followed in brackets by a maximum admissible peak concentration.  
b Where a range is presented e.g. for vanadium, different EQSs relate to different alkalinity (hardness) values 

for the water sample being tested. 
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Rationale for the Selection of Generic Assessment Criteria 

Table 3 Tier 2 Screening Criteria for the Assessment of the Significance of Potential Contaminant 
Concentrations in Soil – Protection of Ecological Systems 

ICRCL 70/90 a

Maximum Threshold d

Livestock Crop Growth 

Proposed 
SSVs b The Soil Code c

Parameter 

mg/kg mg/kg mg/kg mg/kg mg/kg 
Benzo(a)pyrene    0.15  
Arsenic 50 500 1000  50 
Cadmium 3 30 50 1.15 3 
Chromium    21.1 400 
Copper 250 500 250 88.4 80/ 100/ 135/ 200 e

Fluoride 500 1000   500 
Lead 300 1000  167.9 300 
Mercury    0.06 1 
Molybdenum     4 
Nickel    25.1 50/ 60/ 75/ 110 e

Pentachlorobenzene    0.029  
Pentachlorophenol    0.6  
Selenium     3 
Tetrachloroethene    0.01  
Toluene    0.3  
Zinc 1000 3000 1000 90.1 200/ 200/ 200/ 300 

e

 
Notes 
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 Soil Code revised 1998 – Code of 

Practice for the Protection of Soil MAFF October 1998. 
d Concentrations are for contamination derived from mine spoil.  In other situations the speciation may be 

more available.  Factors include total concentration, speciation, particle size, pH, species of plant, type of 
animal/grazing habit. 

e 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 
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GREEN PARK STATION, READING
TABLE SUMMARISING SOIL RESULTS AND HIGHLIGHTING EXCEEDANCES ABOVE CRITERIA FOR PROTECTION OF HUMAN HEALTH 

TPE TPE TPF TPG TPG TPG TPH WS4 WS4 WS5 WS6 WS7 WS8 WS8 WS8 BH2 BH3 TP1 TP2 TP2 TP3 TP4 TP5 TP6 TP8 TP208 TP208 TP208 TP301 TP301 TP302
Analyte Units A B C D E F G H I J 0.3 0.9 0.7 0.5 0.7 1.2 0.5 0.4 2.5 0.45 0.3 1.8 2.5 3.5 4.25 0.8 0.6 0.05 0.3 1.6 0.3 0.3 0.6 0.8 0.6 0.2 0.6 1.1 0-0.4 1.8-2.2 0.6-1
Stones BG 2.6/3.0 % 18 8 9.3 9.8 8.4 13 13 7.3 5.4 7.1 4.3 5.8 3 3.5 2.5 44 76 16
Moisture content at 30 C % 2 14 15 12 6.9 12 12 10 38 16 5.6 10 15 15 21 15 5.9 20
Arsenic as As, dry weight mg/kg 43 32 640 4.9 5 5.8 7.6 20 7.9 3.5 14 3.1 7.9 8.1 8.5 10.8 12.9 18.9 4.7 8.8 16.1 10.6 9.1 23.1 18 6 10 7 3 5
Beryllium as BE, dry weight mg/kg 55 51 420 0.63 0.9 0.3 0.73 0.5 0.9
Boron as B, hot water sol dw mg/kg 45 291 192000 2 1 1
Cadmium as Cd, dry weight mg/kg 1.8 10 230 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.5 0.2 0.2 0.2
Chromium as Cr, dry weight mg/kg 34600 3000 30400 15 9.8 11 27 18 16 5.6 26 6.5 25 27 32 17 34 23 8 20 25 27 19 34 44 47 32 16 9.5 29
Copper as Cu, dry weight mg/kg 524 2330 71700 12 9 5.5 18 26 20 17 28 9 23 27 20 21 85 39 10 19 25 16
Lead as Pb, dry weight mg/kg 450* 450* 750* 24 15 11 250 78 53 10 34 15 37 50 60 67 39 34 50 72 62 109 35 34 94 18 47 61 4 27
Mercury as Hg, dry weight mg/kg 80 170 3600 0.28 0.25 0.25 0.88 0.31 0.25 0.25 0.25 0.25 0.38 0.47 0.5 0.2 0.2 0.2 0.2 0.3 0.4 0.2 0.2 0.2 0.3 0.3 0.4 0.4 0.4 0.4
Nickel as Ni, dry weight mg/kg 230 130 1800 15 10 23 17 19 11 7.6 16 8.2 14 15 16 14 21 24 7 16 16 17 19 36 23 13 16 15 7.1 33
Selenium as Se, dry weight mg/kg 120 350 13000 0.33 0.3 0.3 0.38 0.3 0.3 0.9 0.3 0.3 0.48 0.35 0.5 0.5 0.6 1.2 0.5 0.5 0.7 0.5 0.5 0.5 0.5 0.5 0.5 3 3 3
Vanadium as Vn, dry weight mg/kg 18 75 3160 20 23 10 25 27 46
Zinc as Zn, dry weight mg/kg 618 3750 665000 57 35 13 69 90 83 64 54 97 95 115 89 59 77 139 34 77 120 74
Cyanide (Total) mg/kg 1 1 1 2.6 1.4 2 1 2 1 1 2.5 2.5 2.5
Organic matter % 5.5 0.67 9.7 4.4 1.8 - 1.8
Phenol, Total mg/kg 3200 66 184 0.75 1 1 1 1 1 1 1 1 0.15 - 0.15
Sulphate (Total) as SO4 % 0.11 0.18 0.24 0.06 1.5 - 0.087
pH pH Units 8.6 8.3 9.3 8.7 8.4 8.5 8.1 7.5 8.4 7.7 8 7.6 8.2 7.7 9.5 8.2 7.5 7.91 7.96 7.93 8.03 - 8.45
Benzene 0.02 0.08 28
Toluene 22 120 870
Ethylbenzene 16 65 520
Xylene 28 42 475
>C5 to C6 Aliphatic mg/kg 740 30 3400 0.11
>C6 to C8 Aliphatic mg/kg 2300 73 8300 0.17
>C8 to C10 Aliphatic mg/kg 320 19 2100 0.11
>C10 to C12 Aliphatic mg/kg 2200 93 10000 1.1
>C12 to C16 Aliphatic mg/kg 11000 740 61000 21
>C16 to C35 Aliphatic mg/kg 260000 45000 1600000 450
>C35 to C44 Aliphatic mg/kg 260000 45000 1600000 390
Total Aliphatic mg/kg 870
>C5 to C7 Aromatic mg/kg 13 65 28000 0.011
>C7 to C8 Aromatic mg/kg 22 120 59000 0.011
>C8 to C10 Aromatic mg/kg 8.6 27 3700 0.11
>C10 to C12 Aromatic mg/kg 13 69 17000 6.7
>C12 to C16 Aromatic mg/kg 23 140 36000 66
>C16 to C21 Aromatic mg/kg 46 250 28000 17
>C21 TO C35 Aromatic mg/kg 370 890 28000 1000
>C35 to C44 Aromatic mg/kg 370 890 28000 1600
Total Aromatic mg/kg 2700
Total EPH Aliphatic/Aromatic mg/kg 1000 150 3500 99 479 129 145 450
TPH by GC (>C6-C10) mg/kg 59 56
TPH by GC (>C10 - C20) mg/kg 59 56
TPH by GC (>C20-C40) mg/kg 150 99
TPH by GC (>C6 - C40) mg/kg 150
TPH (Chromatogram) TEXT
naphthalene mg/kg 4.1 1.5 200 0.5 0.186 0.056 0.115 0.17
acenaphthylene mg/kg 28 170 84000 0.5 0.062
acenaphthene mg/kg 34 210 85000 0.5 0.18
fluorene mg/kg 27 160 64000 0.5 0.217 0.027 0.05 0.16
phenanthrene mg/kg 16 92 22000 0.8 1.2
anthracene mg/kg 380 2300 530000 0.5 0.29
fluoranthene mg/kg 52 260 23000 0.58 2
pyrene mg/kg 110 560 54000 0.59 1.6
benzo(a)anthracene mg/kg 2.5 3.1 90 0.5 1.2
chrysene mg/kg 2.6 6 140 0.5 1.1
benzo(b)fluoranthene mg/kg 3.5 5.6 100 0.5 1.6
benzo(k)fluoranthene mg/kg 6.8 8.5 140 0.5 0.5
benzo(a)pyrene mg/kg 0.6 0.83 14 0.5 1.374 0.058 0.058 1.2
indeno(123cd)pyrene mg/kg 1.8 3.2 60 0.5 0.27 0.033 0.028 0.83
dibenzo(ah)anthracene mg/kg 0.76 0.76 13 0.5 0.19
benzo(ghi)perylene mg/kg 70 44 650 0.5 0.97
PAH (Total) mg/kg 4.2 5 2 0.7 16.6 6.6 32 0.5 37.8 0.5 15.7 56.4 0.5 99 10 26 13
PCB (as Aroclors) mg/kg 0.2
1,2-dichloroethane mg/kg 0.0046 0.0054 0.71
1,1,1 Trichloroethane (TCA) mg/kg 48 6.2 700
1,1,1,2 Tetrachloroethane mg/kg 0.79 0.9 120
1,1,2,2 Tetrachloroethane mg/kg 0.41 1.4 290
Tetrachloroethene (PCE) mg/kg 1.6 0.94 130
Tetrachloromethane 0.16 0.018 3
Tetrachloroethene (TCE) mg/kg 0.43 0.11 12
Trichlormethane (Chloroform) mg/kg 0.36 0.75 110
Vinyl Chloride (Chloroethene) mg/kg 0.00055 0.00047 0.063
Asbestos TEXT
Floride mg/kg
Molybdenum mg/kg
Assessment Criteria

*Lead - Soil Guideline Value 2002

Assessment Criteria

J - PBA Internal Screening Value

A - Soil Guideline Value (SGV) for Allotments
B - SGV for Residential with Plant Uptake
C - SGV for Commercial/Industrial
D - LQM Generic Assessment Criteria (GAC) for Allotments
E - LQM GAC for Residential with Plant Uptake
F - LQM GAC for Commercial/Industrial
G - Contaminated Land Working Group (CLWG) GAC for Allotments
H - CLWG GAC for Residential with Plant Uptake
I - CLWG GAC for Commercial/Industrial
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GREEN PARK STATION, READING
TABLE SUMMARISING SOIL RESULTS AND HIGHLIGHTING EXCEEDANCES ABOVE CRITERIA FOR PROTECTION OF HUMAN HEALTH 

Analyte Units A B C D E F G H I J
Stones BG 2.6/3.0 %
Moisture content at 30 C %
Arsenic as As, dry weight mg/kg 43 32 640
Beryllium as BE, dry weight mg/kg 55 51 420
Boron as B, hot water sol dw mg/kg 45 291 192000
Cadmium as Cd, dry weight mg/kg 1.8 10 230
Chromium as Cr, dry weight mg/kg 34600 3000 30400
Copper as Cu, dry weight mg/kg 524 2330 71700
Lead as Pb, dry weight mg/kg 450* 450* 750*
Mercury as Hg, dry weight mg/kg 80 170 3600
Nickel as Ni, dry weight mg/kg 230 130 1800
Selenium as Se, dry weight mg/kg 120 350 13000
Vanadium as Vn, dry weight mg/kg 18 75 3160
Zinc as Zn, dry weight mg/kg 618 3750 665000
Cyanide (Total) mg/kg
Organic matter %
Phenol, Total mg/kg 3200 66 184
Sulphate (Total) as SO4 %
pH pH Units
Benzene 0.02 0.08 28
Toluene 22 120 870
Ethylbenzene 16 65 520
Xylene 28 42 475
>C5 to C6 Aliphatic mg/kg 740 30 3400
>C6 to C8 Aliphatic mg/kg 2300 73 8300
>C8 to C10 Aliphatic mg/kg 320 19 2100
>C10 to C12 Aliphatic mg/kg 2200 93 10000
>C12 to C16 Aliphatic mg/kg 11000 740 61000
>C16 to C35 Aliphatic mg/kg 260000 45000 1600000
>C35 to C44 Aliphatic mg/kg 260000 45000 1600000
Total Aliphatic mg/kg
>C5 to C7 Aromatic mg/kg 13 65 28000
>C7 to C8 Aromatic mg/kg 22 120 59000
>C8 to C10 Aromatic mg/kg 8.6 27 3700
>C10 to C12 Aromatic mg/kg 13 69 17000
>C12 to C16 Aromatic mg/kg 23 140 36000
>C16 to C21 Aromatic mg/kg 46 250 28000
>C21 TO C35 Aromatic mg/kg 370 890 28000
>C35 to C44 Aromatic mg/kg 370 890 28000
Total Aromatic mg/kg
Total EPH Aliphatic/Aromatic mg/kg 1000
TPH by GC (>C6-C10) mg/kg
TPH by GC (>C10 - C20) mg/kg
TPH by GC (>C20-C40) mg/kg
TPH by GC (>C6 - C40) mg/kg
TPH (Chromatogram) TEXT
naphthalene mg/kg 4.1 1.5 200
acenaphthylene mg/kg 28 170 84000
acenaphthene mg/kg 34 210 85000
fluorene mg/kg 27 160 64000
phenanthrene mg/kg 16 92 22000
anthracene mg/kg 380 2300 530000
fluoranthene mg/kg 52 260 23000
pyrene mg/kg 110 560 54000
benzo(a)anthracene mg/kg 2.5 3.1 90
chrysene mg/kg 2.6 6 140
benzo(b)fluoranthene mg/kg 3.5 5.6 100
benzo(k)fluoranthene mg/kg 6.8 8.5 140
benzo(a)pyrene mg/kg 0.6 0.83 14
indeno(123cd)pyrene mg/kg 1.8 3.2 60
dibenzo(ah)anthracene mg/kg 0.76 0.76 13
benzo(ghi)perylene mg/kg 70 44 650
PAH (Total) mg/kg
PCB (as Aroclors) mg/kg
1,2-dichloroethane mg/kg 0.0046 0.0054 0.71
1,1,1 Trichloroethane (TCA) mg/kg 48 6.2 700
1,1,1,2 Tetrachloroethane mg/kg 0.79 0.9 120
1,1,2,2 Tetrachloroethane mg/kg 0.41 1.4 290
Tetrachloroethene (PCE) mg/kg 1.6 0.94 130
Tetrachloromethane 0.16 0.018 3
Tetrachloroethene (TCE) mg/kg 0.43 0.11 12
Trichlormethane (Chloroform) mg/kg 0.36 0.75 110
Vinyl Chloride (Chloroethene) mg/kg 0.00055 0.00047 0.063
Asbestos TEXT
Floride mg/kg
Molybdenum mg/kg
Assessment Criteria

*Lead - Soil Guideline Value 2002

Assessment Criteria

J - PBA Internal Screening Value

A - Soil Guideline Value (SGV) for Allotments
B - SGV for Residential with Plant Uptake
C - SGV for Commercial/Industrial
D - LQM Generic Assessment Criteria (GAC) for Allotments
E - LQM GAC for Residential with Plant Uptake
F - LQM GAC for Commercial/Industrial
G - Contaminated Land Working Group (CLWG) GAC for Allotments
H - CLWG GAC for Residential with Plant Uptake
I - CLWG GAC for Commercial/Industrial

TP302 TP303 TP303 TP304 TP304 TP305 TP305 TP306 TP306 TP306 TPA08 TPA09
1.2-1.7 0.6-0.8 1.8-2.2 0-0.4 0.7-1.2 0-0.4 0.6-0.9 0.3-0.6 0.6-1.2 1.5-2 1.3-2.0 1.7-2.0

17 34 39 28 8.4 43 64 58 22 61 16 54
22 84 130 20 93 85 67 7.5 33 14 13 11
4 8 4 8 14 8 5 7 6 5 6 9

0.4 0.6 0.4 0.4 0.4 0.4

0.2 0.2 0.2 0.2 0.2 1.1 0.2 0.2 0.2 0.2 0.2 0.3
18 24 17 17 24 16 13 8.2 26 6.8 17 11

15 20 6 6 6 13
72 190 38 190 9 96 11 11 30 6 25 17
0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
15 20 11 15 16 12 9.5 7.9 18 5.3 12 13
3 3 3 3 3 3 3 3 3 3 3 3

20 29 23 14 8.7 24
86 93 27 20 14 46

- - 5.1 2.4 - - 0.48 0.86 - 1.0 1.6
- - 0.15 0.15 - - 0.15 0.15 - 0.15 0.15
- - 0.50 0.30 - - 0.17 0.040 - 0.036
- - 7.72 8.26 - - 8.39 7.84 - 8.20 8.15

0.01 0.01
0.01 0.01
0.01 0.01
0.01 0.01
0.1 0.1
190 10
120 8
310 18
0.01 0.01
0.01 0.01
0.01 0.01
0.01 0.01
5.4 0.1
20 3

250 48
240 26
510 76

1500 35 570

1.7 0.1 0.022 0.044
0.97 0.1 0.005 0.076
3.7 0.1 0.014 0.054
4.1 0.1 0.012 0.056
20 0.8 0.054 0.89
6.6 0.25 0.01 0.27
29 2.5 0.031 1.8
24 2.9 0.024 1.4
13 1.4 0.03 0.82
12 1.5 0.015 0.83
11 0.94 0.016 1.2
7.9 1.2 0.025 0.52
14 1.5 0.012 0.9
7.6 0.1 0.011 0.55
2.7 0.87 0.008 0.14
8.5 0.86 0.01 0.72
170 0.21 10
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GREEN PARK STATION, READING

TABLE SUMMARISING WATER RESULTS AND HIGHLIGHTING RESULTS ABOVE CONTROLLED WATER PROTECTION CRITERIA

RTD (UG) RTD (UG) RTD (UG) RTD (UG) RTD (UG) RTD (UG) RTG (UG) MG (MG) MG (UG) MG (UG) MG (MG) MG (MG) MG (MG) MG (MG) MG (MG) MG (MG) MG (MG) MG (MG) MG (MG)
BH2009/03 BH2009/03 BH2009/03 BH2009/06 BH2009/06 BH2009/06 BH2009/06 BH3 BHF BHF BHD BHD BHE BHE BHE BHE WS8 WS8 WS8

Analyte Units A B 27/03/09 07/04/09 05/05/09 27/03/09 07/04/09 05/05/09 18/08/09 17/05/2001 27/06/2007 11/07/2007 27/06/2007 11/07/2007 27/06/2007 11/07/2007 13/01/09 28/01/09 13/01/09 28/01/09 18/08/09
Arsenic µg/l 10 50 1.4 1.7 1.30 1.9 2.5 0.8 2.2 12 3.2 9.4 3.0 7.8 1.0 1.4 0.75 5 7.5 7 5.4
Cadmium µg/l 5 5 0.22 0.22 0.22 0.22 0.22 0.22 0.22 1 0.5 0.5 0.5 0.5 0.5 0.5 0.22 1 0.22 1 0.88
Chromium * µg/l 50 50 3 1 2 4 1 3 1 20 12 21 24 66 14 10 3 4.95 17 12 3
Lead * µg/l 25 20 0.6 0.4 0.4 0.7 0.5 0.4 0.5 20 2.8 1.0 3.8 1.0 2.3 1.0 2.5 5 2.4 5 1.6
Mercury µg/l 1 1 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.01 0.05 0.01 0.05 0.01
Selenium µg/l 10 - 1 1 1 3 2 1 2 10 2 2.5 12 17 1.8 1.9 1 5 13 11 5
Nickel * µg/l 20 200 3.3 3.4 1.5 3.8 4.6 2.7 4.2 20 11.0 4.5 30.0 20.0 10.0 2.0 2.8 5 15 43 11
Zinc * µg/l - 125 8 5 5 12 12 5 9 39 11 5 29 24 7.8 5 11 9 24 13 6
Antimony µg/l 5 - 1.5 0.75 0.75 0.75 0.75 0.75 0.75 1.0 1.0 1.2 1.2 0.75 2.0 0.75 1.0 15.0
Boron µg/l 1000 2000 20 20 20 48 20 22 188 390 190 480 530 79 160 270 330
Copper * µg/l 2000 28 2.0 1.6 1.6 3.7 1.7 1.6 5.5 20 5 5.0 5 5.0 7.8 5 7.5 5 3.8
Iron µg/l 200 1000 50 50 50 59 57 50 150 16145 2 2 11000 950 710 80 37000 38000 5000
Manganese µg/l 50 - 250 250 250 730 710 730 520 1754 900 1 2900 1 1 690 440 4000 3300 1800
Vanadium µg/l - 26 2 2 1 4 4 3 5 10 10 10 10 1 5.0 5 5 4
pH µg/l 6.5-10 6 8.30 8.36 7.75 8.63 8.28 7.58 8.63 7.3 6.80 6.90 6.70 6.80 7.00 6.90 7.17 7.3 7.02 6.8 7.76
Electrical Conductivity µS/cm 2500 - 460 470 450 820 860 850 630 1393 860 740 1500 1900 530 630 630 1090 2800 2710 2000
Amminiacal Nitrogen mg/l 0.5 0.015 0.8 0.7 0.7 3.2 3.0 2.9 2.7 3.65 3.0 3.4 0.4 11.0 1.7 2.0 1.5 0.66 19 18 19
Sulphate mg/l 250 400 27 25 11 120 130 130 20 137 480 130 40 630 65 66 73 420 99 120 560
Chloride mg/l 250 250 29 30 33 38 38 36 35 80 33 44 39 130 33 37 32 22 84 71 36
Total Phenol mg/l 0.5 30 0.01 0.01 0.01 0.01 0.01 0.01 696 1.2 3 5.6 4.7 1.2 3.3 0.01 0.01 0.01 0.01
Nitrate mg/l 50 -
Cyanide mg/l 50 -
PAHs (EPA16) µg/l 0.2 - 0.14 0.1 0.1 0.21 0.63 0.1 0.1 0.26 0.32 0.12 0.2 0.27 0.3 0.095 0.095 3.5 2.9 0.031
Benzo(a)pyrene µg/l 0.01 - 0.009 0.011 0.009 0.009 0.48 0.009 0.009 0.0095 0.0095 0.095 0.009 0.1 0.009 0.1 0.08
Naphthalene µg/l - 10 0.1 0.1 0.1 0.1 0.1 0.1 0.11 0.062 0.094 0.1 0.1 0.75 0.1
Hexochlorobenzene µg/l - 0.03 1 1 1
Hexachlorobutadiene µg/l - 0.1 1 1 1 1
Phenol µg/l - 30 1.2 1 1
Chloroform µg/l - 12 1 1 1 1
1,2-Dichloroethane µg/l 3 10 1 1 1 1
1,1,1-Trichloroethane µg/l - 100 1 1 1 1
Trichloroethene µg/l 10 10 1.8 1 1.9 1
1,1,2-Trichloroethane µg/l - 400 1 1 1 1
Tetrachloroethene (PCE) µg/l 10 10 1 1 1 1
Styrene µg/l - 50 1 1 1 1
Benzene µg/l 1 30 10 10 10 10 10 10 10 1 1 1 1 5 10 5 10
Toluene µg/l - 50 10 10 10 10 10 10 1 1 1 1 5 10 5 31
Vinyl Chloride µg/l 0.5 - 1 1 1 1
Xylene µg/l - 30 10 10 10 10 10 10 10 3 3 3 3 5 10 5 10
TPH µg/l 9.95 9.95 9.95 9.95 9.95 9.95 9.95 1100 9.95 80 9.95 120 9.95 100 9.5 9.5 33 100 31
BOD mg/l 1 1 1 1 2 1 1 10 7.5 11 18 5 3 17 4.7 77

KEY

LMB - Lambeth Group

UG - Up Gradient

DG - Down Gradient

A - Drinking Water Standards (DWS)

10
8

Assessment Criteria

MG - Mid Gradient

RTD - River Terrace Deposits

CHK - Upper Cretaceous Chalk

MG - Made Gound

D - PBA Initial Screening Value
E - BOD  CQA Grade 'Fair'

B - Environmental Quality Standards (EQS) for freshwaters
C - EQS in hard water areas protective of sensitive aquatics
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GREEN PARK STATION, READING

TABLE SUMMARISING WATER RESULTS AND HIGHLIGHTING RESULTS ABOVE CONTROLLED WATER PROTECTION CRITERIA

Analyte Units A B
Arsenic µg/l 10 50
Cadmium µg/l 5 5
Chromium * µg/l 50 50
Lead * µg/l 25 20
Mercury µg/l 1 1
Selenium µg/l 10 -
Nickel * µg/l 20 200
Zinc * µg/l - 125
Antimony µg/l 5 -
Boron µg/l 1000 2000
Copper * µg/l 2000 28
Iron µg/l 200 1000
Manganese µg/l 50 -
Vanadium µg/l - 26
pH µg/l 6.5-10 6
Electrical Conductivity µS/cm 2500 -
Amminiacal Nitrogen mg/l 0.5 0.015
Sulphate mg/l 250 400
Chloride mg/l 250 250
Total Phenol mg/l 0.5 30
Nitrate mg/l 50 -
Cyanide mg/l 50 -
PAHs (EPA16) µg/l 0.2 -
Benzo(a)pyrene µg/l 0.01 -
Naphthalene µg/l - 10
Hexochlorobenzene µg/l - 0.03
Hexachlorobutadiene µg/l - 0.1
Phenol µg/l - 30
Chloroform µg/l - 12
1,2-Dichloroethane µg/l 3 10
1,1,1-Trichloroethane µg/l - 100
Trichloroethene µg/l 10 10
1,1,2-Trichloroethane µg/l - 400
Tetrachloroethene (PCE) µg/l 10 10
Styrene µg/l - 50
Benzene µg/l 1 30
Toluene µg/l - 50
Vinyl Chloride µg/l 0.5 -
Xylene µg/l - 30
TPH µg/l
BOD mg/l

KEY

LMB - Lambeth Group

UG - Up Gradient

DG - Down Gradient

A - Drinking Water Standards (DWS)

10
8

Assessment Criteria

MG - Mid Gradient

RTD - River Terrace Deposits

CHK - Upper Cretaceous Chalk

MG - Made Gound

D - PBA Initial Screening Value
E - BOD  CQA Grade 'Fair'

B - Environmental Quality Standards (EQS) for freshwaters
C - EQS in hard water areas protective of sensitive aquatics

LMB (MG) LMB (MG) LMB (MG) LMB (DG) LMB (DG) LMB (DG) CHK (DG) CHK (DG) CHK (DG) Surface Surface Surface Surface
BH2009/04 BH2009/04 BH2009/04 BH2009/07 BH2009/07 BH2009/07 BH2009/05 BH2009/05 BH2009/05 Ditch 01 Lake 01 Lake Ditch
27/03/09 07/04/09 05/05/09 27/03/09 07/04/09 05/05/09 27/03/09 07/04/09 05/05/09 13/01/09 13/01/09 28/01/09 28/01/09

0.75 0.78 0.75 0.87 0.75 0.75 3.1 0.75 0.75 1.7 1.1 5 5
0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 1 1

3 1 2 3 1 2 2 1 1 1 1 4.95 4.95
0.6 0.4 0.4 0.8 0.4 0.4 0.8 0.4 0.4 2.4 2.7 5 5

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.05 0.05
1 1 1 6 1 1 22 1 1 2 1 5 5

3.4 2.7 2.2 11 2.5 1.5 4.8 1.8 1.5 1.6 3.3 5 5
19 8 5 56 12 5 10 5 5 6 8 5 7
1.0 6.5 0.75 9.4 0.75 0.75 1.4 5.3 0.8 0.75 0.75 1.0 1.0
20 20 20 20 20 20 130 140 150 48 57 60 58
1.6 1.6 1.6 9.7 1.6 1.6 3.3 1.6 1.6 7.0 6.7 5 5
50 3900 1700 550 6600 50 50 50 50 93 50 25 25

360 390 390 710 510 430 34 28 40 71 56 43 42
1 1 1 1 2 1 2 3 1 1 1 5.00 5.0

8.27 8.26 7.42 8.09 8.35 7.37 8.26 8.58 8.02 7.82 7.99 8.1 7.8
720 750 790 1000 710 690 1700 720 710 390 430 469 443
0.4 0.5 0.4 1.1 0.7 1.4 1.0 0.6 0.6 0.4 0.4 0.07 0.07
63 67 67 160 65 76 350 77 58 16 25 49 31
70 73 75 120 58 54 270 60 54 32 34 33 32

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

0.1 0.1 0.1 4.9 2.9 0.99 0.22 0.1 0.1 1 1 ND ND
0.009 0.009 0.009 0.015 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.1 0.1
0.1 0.1 0.1 0.96 0.33 0.1 0.19 0.1 0.1 1 1 0.1 0.1

10 10 10 10 10 10 10 10 10 5 5
10 10 10 10 10 10 10 10 10 5 5

10 10 10 10 10 10 10 10 10 5 5
9.95 9.95 9.95 9.95 9.95 9.95 9.95 9.95 9.95 9.5 9.5 9.5 9.5

1 2 1 1 1 1 88 13 12 5 3 3.2 5
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