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dealers, garages and petrol stations. Inactive trade directory entries include clothing and fabric 
manufactures, servicing and repairs of refrigerators and freezers, servicing and repair of boilers, 
commercial and domestic cleaning services, builders merchants and petrol stations. During the 
site walkover an underground tank and a cooling tower were identified 50m and 100m south of 
the site boundary.  

Given the nature of the underlying geology at the site, there is the potential for lateral migration of 
contaminants both on and off-site within the Kempton Park Gravels and the Lambeth Group 
across the entire site. There is potential for vertical migration of contaminants to occur between 
the Kempton Park Gravels, Lambeth Group, Thanet Sands and the Chalk. 

Due to the unknown composition of the Made Ground the presence of Ground Gas cannot be 
discounted. 

The Bactec report suggests that the south-west of the site was subject to extensive bombing 
during WWII. Therefore, there is the potential for unexploded bombs/ordnance to be present on or 
immediately adjacent to the site.   

Based on the preliminary conceptual site model (CSM), WSP considers that the site represents a 
LOW to MEDIUM risk with respect to potential impacts to future site users and controlled waters, 
given the current site use and geo-environmental setting.  
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4.5 GROUNDWATER AND GAS MONITORING  

Four monitoring visits were undertaken between the 29th October 2015 and the 16th November 
2015.  

Groundwater level monitoring and sampling (where possible) together with ground gas monitoring 
were undertaken at BH101, WS101 and WS110 during all four visits with the results and analysis 
presented within Section 7.3. 
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STRATUM NAME 
DEPTH TO BASE 
OF STRATA 

(MBGL) 

ELEVATION OF 
BASE OF 

STRATA (MAOD) 
THICKNESS (M) TYPICAL DESCRIPTION 

KEMPSTON PARK 

GRAVEL 

BH101 

WS101 

WS102 

WS103A 

WS107 

WS108 

WS110 

 

4.70 -2.52 3.90 

Orange brown to brown sandy 
gravelly CLAY, clayey gravelly 
SAND and sandy GRAVEL. Sand is 
fine to coarse. Gravel is angular to 
subrounded. 

 

LAMBETH GROUP  

BH101 
NOT PROVEN NOT PROVEN >5.30 

Grey SAND and very stiff light to 
dark grey slightly gravelly CLAY. 
Sand is fine to medium. Gravel is 
subangular to rounded, fine to 
coarse flint. 

 

Made Ground was encountered at all locations. Kempton Park Gravels were encountered in 7 of 
the 11 exploratory holes; the remaining boreholes were terminated prior to reaching the Kempton 
Park Gravels. One exploratory hole, BH101, penetrated to sufficient depth to encounter the 
Lambeth Group. 

Ground conditions encountered during the fieldwork were as anticipated by the preliminary 
ground model.  

5.2 GROUNDWATER CONDITIONS 

Groundwater was encountered during drilling at one location during the site investigation. Details 
are presented in Table 5.2, below, with full details presented on the relevant exploratory hole log 
in Appendix F.  

TABLE 5.2 SUMMARY OF GROUNDWATER STRIKES ENCOUNTERED DURING SITE 
INVESTIGATION 

EXPLORATORY HOLE DEPTH GROUNDWATER 
ENCOUNTERED (STRIKE) 
(MBGL) 

ELEVATION GROUNDWATER 
ENCOUNTERED (STRIKE) (MAOD) 

REMARKS  

BH101 6.50 -4.32 LAMBETH GROUP 

A summary of groundwater levels recorded during the monitoring period is presented in Table 
5.3, with full monitoring records presented in Appendix G.   
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TABLE 5.3 GROUNDWATER MONITORING RECORDS 

EXPLORATORY 
HOLE 

ELEVATION OF 
SCREEN TOP 
(MAOD) 

ELEVATION OF 
SCREEN BASE 
(MAOD) 

GEOLOGY OF RESPONSE 
ZONE 

GROUNDWATER ELEVATIONS 
RECORDED (MAOD) 

MIN MEAN MAX 

BH101 -4.82  -7.82 LAMBETH GROUP -1.84 -1.87 -1.90 

WS101 2.15  0.15 MADE GROUND/KEMPTON 

PARK GRAVEL 
DRY DRY DRY 

WS110 1.82  -0.68 MADE GROUND DRY DRY DRY 

Groundwater is shown to be present within the Lambeth Group. At the time of monitoring no 
groundwater was detected within the Made Ground or Kempton Park Gravel. An inferred 
groundwater flow cannot be confirmed at this time as only one installation contained groundwater. 

5.3 OBSERVATIONS OF CONTAMINATION 

No visual or olfactory contamination was noted during the site investigation. 
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Five samples were tested for soil organic matter (SOM). The underlying soils had an average soil 
organic matter of 2.09%. However, once the outlier of 10.7% was removed the average quantity 
of SOM was 1.5%. As a result, the samples from the site have been compared to the GAC values 
relating to a SOM of 1%. 

ASBESTOS 

Twelve samples were screened for the presence of Asbestos. Asbestos has been identified  and 
quantified within six of these samples at the following locations. 

TABLE 7.1 ASBESTOS QUALIFICATION AND QUANTIFICATION 

Exploratory Hole Depth (mbgl) Stratum Fibre type Quantification 
(%) 

WS101  0.1 Made Ground Chrysotile and amosite 
asbestos (lagging, free 
fibres) 

NADIS 

WS102  0.2 Made Ground Chrysotile asbestos 
(bitumen) 

NADIS 

WS104  0.7 Made Ground Chrysotile and crocidolite 
asbestos (lagging, free fibres 
and cement) 

<0.001 

WS105  0.5 Made Ground Amosite asbestos (free 
fibres) 

0.004 

WS106  0.5 Made Ground Amosite asbestos (free 
fibres) 

NADIS 

WS109  0.2 Made Ground Chrysotile asbestos (cement, 
lagging and free fibres) 

<0.001 

ENVIRONMENTAL ANALYSIS 

The exceedances of Generic Assessment Criteria (GACs) have been identified within soil 
samples at the site and are detailed in Table 7.2, below. 
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TABLE 7.2 EXCEEDANCES OF GENERIC ASSESSMENT CRITERIA (SOIL) 

Analyte Made Ground Natural Ground All Samples 
 Min Mean Max Min Mean Max A/C* Units No. of 

Locations 
No. of 
Samples 

No. Samples 
>LOD** 

No. 
Locations 
>A/C* 

Location(s) 
failing 
screening 

Metals 
Lead 0.74 211.8

8 
934.0
0 

0.05 38.89 120.8
0 

310.00 mg/kg 11 14 14 3 WS101 
WS103 
WS104  

PAHs 
Benzo (a) 
anthracene 

0.14 0.79 4.19 <0.08 n/a 0.14 3.7 mg/kg 11 18 11 1 WS108 

Benzo (a) pyrene 0.14 0.68 3.32 <0.08 n/a 0.11 1.00 
(5.00***) 

mg/kg 11 18 11 1 WS108 

*A/C: Assessment Criteria 

**LOD: Limit of Detection 

*** C4SL GAC for public open space 
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TABLE 7.3 GAS MONITORING RESULTS 

MONITORING 

POINT 
METHANE (%V/V) CARBON DIOXIDE (%V/V) OXYGEN (%V/V) FLOW (L/HR) 

Min Max Min Max Min Max Min Max 

BH101 <0.1 <0.1 <0.1 0.7 19.8 21.0 -0.4 0.5 

WS101 <0.1 <0.1 <0.1 1.0 20.2 20.9 -0.1 0.1 

WS110 <0.1 <0.1 <0.1 1.0 19.8 21.0 -0.5 0.2 

Methane was not present above the limit of detection in any of the monitoring wells, and has 
therefore been excluded from Table 7.4, which summarises the representative gas screening 
values. The maximum flow detected was 0.5 L/hr in BH101. 

TABLE 7.4 GAS SCREENING VALUES 

 CARBON DIOXIDE 

GSV Max Per Hole* (l/h) 0.0035 (BH101) 

GSV based on Max Values** 
(l/h) 

0.005 

Max values (% v/v) 1.0 (WS101 and WS110) 

*The maximum calculated GSV using data specific to each borehole over the monitoring period.  

**A worst case estimate of the GSV using Maximum Concentration and Maximum Flow for the whole 
data set. 

Based on the gas monitoring results described above and the proposed residential without plant 
uptake end use, the site would be classified in terms of ground gas risk as described in Table 7.5, 
below.   

TABLE 7.5 GROUND GAS RISK ASSESSMENT 

GROUND GAS RISK ASSESSMENT SCHEME SITE CLASSIFICATION 

CIRIA Characteristic Situation 1 (CS1) 
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FIGURE 3 - EXPLORATORY HOLE LOCATIONS 
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THE REGULATORY FRAMEWORK AND OUR SCREENING 
CRITERIA 



 

 

The Regulatory Framework for our Assessment  

Our assessment is made within the framework of the Contaminated Land Regime defined by Part 2A of the Environ-
mental Protection Act and the Contaminated Land Statutory Guidance 2012.  

We have considered the contaminated land guidance documents issued by the Department for Environment, Food 
and Rural Affairs (DEFRA) including Model Procedures for the Management of Land Contamination (CLR11) (Envi-
ronment Agency 2004a).   

Our method is to create a clear conceptual model of the potential Pollutant Linkages present on site, consider the 
Sources (potential contaminants on site) which may cause harm, via Pathways, to Receptors such as human health 
(e.g. that of site users), the water environment (groundwater, surface water) and the built environment (buildings, 
services). Contaminated Land has a precise definition, and does not include all land which contains contaminants, 
but only land where there is a Pollutant Linkage causing (or giving rise to a significant risk of) a degree of harm. 

Our approach to the assessment of risks to Human Health is consistent with that established in CLR11. This estab-
lishes a tiered approach including: 

�v Preliminary Risk Assessment (e.g. the establishment of potential pollutant linkages) – normally through desk 
based work; 

�v Generic Quantitative Risk Assessment (GQRA) (e.g. the comparison of contaminant concentrations against Soil 
Guideline Values (SGV) or other Generic Assessment Criteria (GAC)); and 

�v Detailed Quantitative Risk Assessment (DQRA) (e.g. the comparison of contaminant concentrations against site 
specific assessment criteria). 

Our approach to Generic Quantitative Risk Assessment (GQRA) is described in outline in the following section. 

In addition to the Contaminated Land Regime, where appropriate, we have considered  

�v The Environmental Damage Regulations (2009).  These implement the European Environmental Liability Di-
rective and provide that, for certain activities, where there is an imminent risk of environmental damage, steps 
must be taken to prevent such damage, and if environmental damage has already occurred, the operator of the 
activity must prevent further damage. 

�v Common Law Liability.  This remains an important aspect of contaminated land law, particularly for third parties 
harmed by, or suffering loss as a result of, contaminated land.  Through Nuisance a person may be liable if he 
owns or occupies land and behaves in a way so as to cause foreseeable injury, loss or damage by creating a 
nuisance, for example by allowing contamination to migrate off-site either over a period of time or as a one-off 
event.  By Negligence, where the owner of contaminated land owes a duty of care (to a claimant) which was 
breached.  In Trespass where the contamination on a defendant's land has directly interfered with the property of 
a claimant. 

 

Our Approach to GQRA 

Once we have an initial understanding of the site and the potential pollutant linkages in place we plan our investiga-
tion, soil sampling regime and analytical suites.  Our plan is informed by documentation such as  

�v The available desk study/preliminary risk assessment reports available for the site; 
�v CLR 8 ‘Priority Contaminants for the Assessment of Land’ (Environment Agency 2002a); and, 
�v The Department of the Environment’s Industry Profiles (DoE 1995-95). 
In order to undertake a GQRA, contaminant concentrations need to be compared to appropriate generic assessment 
criteria. Current UK industry practice is to use, as first preference, UK Soil Guideline Values (SGV)s which are gener-
ic assessment criteria published by the Environment Agency and derived using the Contaminated Land Exposure 
Assessment model (CLEA). 



 
 
 

 

 

   
   
   

The CLEA model provides an approach for the assessment of chronic risks to human health from concentrations of a 
substance within soil; where appropriate.  However, the SGVs published to date are limited to only a small number of 
contaminants.  Consequently, where published SGV do not exist, other GAC can be used including: 

�v GAC prepared in accordance with the CLEA V1.06 model by authoritative bodies (e.g. Chartered Institute of En-
vironmental Health (CIEH), Environment Industries Commission (EIC)); or in their absence 

�v WSP in-house GAC prepared in accordance with the CLEA V1.06 model and associated documents. 
The approach adopted by WSP has been to generate GAC for chronic risks to human health using CLEA V1.06.  In 
generating GAC, input parameters consistent with Environment Agency publications have been adopted by WSP.  In 
generating GAC, the default CLEA assumptions have been applied to a range of likely human health exposure mod-
els and associated critical age receptor groups including: 

�v Residential with Plant Uptake; 
�v Residential without Plant Uptake; 
�v Allotments; 
�v Parks; 
�v Open Spaces; and, 
�v Commercial/Industrial. 
Cyanides 

The primary risk to human receptors from free cyanide in soils is an acute risk (i.e. a single dose could have a lethal 
affect as opposed to adverse effects from cumulative intake (chronic affect)). There is no current UK guidance avail-
able for calculating acute risks from free cyanide, therefore an in-house methodology has been used to derive an 
acute GAC of 60 mg/kg for all exposure scenarios.  

Volatile Hydrocarbons from Groundwater and Impacts to Human Health. 

The CLEA model does not explicitly consider the potential for chronic impact to Human Health from indoor inhalation 
of concentrations of volatile vapours from dissolved phase contamination. The potential exists for this to be an im-
portant exposure route for a limited number of highly volatile contaminants.  GAC have been calculated for volatile 
contaminants for volatilisation from groundwater using an in-house implementation of the Johnson and Ettinger mod-
el (WSP In-house Groundwater Model V1.1) which has been adapted to account for a dissolved phase source 
through consideration of (a) partitioning from groundwater to soil vapour, and, (b) transport through the capillary 
zone. 

Generic Quantitative Risk Assessment - Controlled Waters  

Our approach to the assessment of plausible pollutant linkages with respect to the pollution of Controlled Waters is 
consistent with UK guidance.  The guidance identifies that for the pollution of the water environment to occur; poison-
ous, noxious, polluting or solid waste matter must be entering such waters or must be considered more likely than not 
to enter the water environment in the future.  The assessment of whether the pollution of the water environment is 
likely to occur in the future requires consideration of those contaminants at source, which are present in a mobile 
form, at such a concentration that they will reach a receptor at concentrations considered to be poisonous, noxious, 
polluting or solid waste matter. 

Our adopted approach for GQRA assessment therefore typically comprises the following: 

�v Consideration of soil concentrations of organic substances in the context of soil saturation to assess the potential 
for migration under gravity; 

�v Comparison of soil leachate/pore water concentrations against appropriate GAC; and 
�v Comparison of groundwater concentrations against appropriate GAC. 
This approach is equivalent to Tier 1 / Level 1 Assessment as undertaken using ConSim (2009) / Environment Agen-
cy Remedial Targets Methodology V3.1 (2006). 

Effectively, for the majority of sites, contaminant concentrations are compared to both drinking water standards and 
environmental quality standards to identify the need for further consideration/DQRA. 












































































































































































































































































































































































































































































