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Executive Summary

Background BuroHappold Engineering was commissioned by Scenic Land Development to carry out a 
geoenvironmental desk study and Flood Risk Appraisal of the site referred to as Bicester Office Park 
and located at Lakeview Drive, Bicester.

Environmental Setting The site is located adjacent to the south of the main conurbation of Bicester. Access to the site is from 
the west along an access road with a bund to the south of the road. The majority of the site is south 
and east of the access road and comprises open agricultural land. There was both evidence of grazing 
(fencing) and cultivation (shallow plough ruts). The proposed development comprises a new 
commercial development with associated car parking and landscaping.
Adjacent to the north of the access road is a new Tesco superstore, in the north east of this superstore 
development is a petrol station. Another petrol station (Esso) is located 75m north east (c.200m from 
centre of site). The south east boundary of the site continues into farmland, with a drainage channel / 
small stream running south in this area. This stream enters a larger watercourse and continues to flow 
south. Further east (50m from site) is a mainline railway, 200m south is a sewage treatment works. In 
the central and southern areas of the site is a line of manhole covers, these appear to flow to the 
sewage treatment works. Around some of the manhole covers were wet wipes, indicating that these 
locations have been blocked and cleared out (and possibly overflowed).
Although the site is not within a Source Protection Zone (SPZ), there are four groundwater abstraction 
licences within 1000m of the site. The nearest is 210m north east, at the petrol station, for pollution 
remediation, application number WRW/A/1145. The licence is due to expire in 2018. It is assumed that 
this licence relates to a pollution incident in 2003 classed as Category 4 (no impact). No further 
information has been provided on either the abstraction or the pollution incident.

Geoenvironmental 
Considerations

The site, historically and presently, is open agricultural land. In recent years (since 2014), the land 
adjacent to the north has been developed as a food superstore with a petrol forecourt, another petrol 
forecourt is located 100m north west. The further petrol station appears to have been subject to 
voluntary remediation, this is assumed to be for a fuel leak to ground (unconfirmed). A sewage 
treatment works is located 200m south east of the site. A series of manholes showing the path of the 
trunk sewer, intersect the site leading to the sewage treatment works. There is evidence that the sewers 
block and possibly overflow (wet wipes around manhole covers). As part of a site investigation for the 
design of the trunk sewers, four samples were taken for chemical analysis. Although no interpretation 
was completed in the investigation, this report has screened the results against S4UL values. No 
samples exceed residential or commercial thresholds.

Geoenvironmental Risk 
Assessment

There is a moderate / low risk to future site users from faecal matter, asbestos and metals from 
inhalation and ingestion. 
There is a moderate / low risk to construction and investigation workers from faecal matter, asbestos 
and metals from inhalation and ingestion. 
There is a moderate / low risk to site neighbours from asbestos and metals through dust generation 
and inhalation.

Flood Risk Appraisal Part of the site lies within a designated flood zone, the hydrology is understood and the current 
masterplan has designated land uses that are commensurate with the zone classifications. A revised 
planning application will need a new flood risk assessment but the constraints posed by the flood risk 
consideration should be met with standard design solutions.

Conclusions and 
Recommendations

The risk is considered suitably low that no exceptional costs associated with ground remediation are 
likely to be realised for the proposed development, therefore no further investigation is required for 
an outline planning application. During construction standard practice such as welfare facilities, good 
housekeeping, contamination watching brief and PPE should be adopted.
Notwithstanding the above, a site investigation will be required to discharge relevant planning 
conditions. This will need to assess the geoenvironmental risks associated with the construction of the 
proposed structures. This investigation will be used to confirm and quantify the potential risks (if any) 
to site neighbours and future site users and will inform the need for any mitigation or remediation 
requirements. 
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1 Introduction 

1.1 General

BuroHappold Engineering was commissioned by Scenic Land Development, to carry out a geoenvironmental desk study 
and Flood Risk Appraisal of the site referred to as Bicester Office Park and located at Lakeview Drive, Bicester, OX26 1DE 
centred on the grid reference 457807 221589. 

The site is predominantly agricultural land located adjacent to the south of the main conurbation of Bicester, shown by 
Figure 1-1 and Figure 1-2 below. The proposed development comprises 11no. commercial units with associated car 
parking and landscaping.

Figure 1-1 Site boundary plan Figure 1-2 Arial photograph of the site showing study 
area red line (September 2015)

1.2 Study Aims and Objectives

The overall aim of this study was to carry out a geoenvironmental risk assessment and flood risk appraisal of the site in 
order to inform the Client’s understanding of potential ground-related risks to meet planning requirements.

In relation to ground contamination, this report will provide information relevant to development in accordance with 
the requirements of the National Planning Policy Framework (NPPF) [1]. The work was carried out in general accordance 
with the Environment Agency / Department for Environment, Food and Rural Affairs (DEFRA) Model Procedures [2],the 
relevant British Standard [3], the Environment Agency Guiding Principles [4], Groundwater Protection Policy [5] and other 
current good practice guidance. The particular objectives were:

• To determine the historical and current use of the site and its surroundings;

• To determine the nature of the ground conditions and the environmental sensitivity of the site;

• To assess the potential location, nature and extent of any ground and groundwater contamination; 

• To assess the potential risks to people and the environment (natural and built) associated with ground 

contamination (solid, liquid or gas) both in the site’s existing condition and for the future use; 
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• To make an initial assessment of any potential flood risk constraints or considerations;

• To construct an Initial Conceptual Model and carry out a preliminary contaminated land risk assessment, in 

general accordance with the EA/DEFRA Model Procedures for the management of land contamination [2];

• To prepare a report based upon all of the above suitable to support a future planning application in 

accordance with NPPF [1] and meet the Client’s due diligence requirements; and 

• To evaluate the potential need for and scope of any subsequent site investigations and/or remedial action or 

design. 

1.3 Information Sources

The principal sources of information for this desk study report include: historical and current topographic maps and 
public register information from the Groundsure report (Appendix D); previous site investigation reports (discussed in 
Section 5); a site walkover survey; and information available from the Environment Agency website and other online 
sources.

This report is based upon information obtained from third party sources, together with observations from the site 
walkover survey. The third party data has been accepted as face value and has not been independently verified. 
BuroHappold can therefore give no warranty, representation or assurance as to the accuracy or completeness of such 
information. 
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2 Current land use and proposed development

2.1 Site Walkover

A site walkover was undertaken on Wednesday 15th March 2017. Further details are below and with an annotated aerial 
photograph as Figure 2-1.

2.1.1 Site Location and Topography

The site is located within the southern conurbation of Bicester. The site is generally flat, with a slight drop to the south 
and east. The access is along an access road in the west, the south of this access road is bunded (northern boundary of 
the agricultural fields). This bund is between 1.5m and 2m. A surface inspection of the bund indicates that it is likely 
constructed with site won material. 

Figure 2-1 Annotated aerial photograph (base photograph dated 2015)
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2.1.2 Current Site Use 

Access to the site is along an access road to the west. In the north, and north of the access road, is a manmade pond 
with associated landscaping. Along the south of the access road is a 1.5m to 2m high bund (Section 2.1.1). The majority 
of the site is south and east of the access road and comprises open agricultural land. There was both evidence of grazing 
(fencing) and cultivation (shallow plough ruts). A drainage channel runs north / south, from the access road to the 
southern boundary, along the north of the drainage channel – near the access road – is an area used for material storage. 
This area had plastic and concrete pipework, gravel and wood chippings. Two heaps of wood, comprising tree branches 
and timber up to 3m high, are in the south of the site. In the central and southern areas of the site is a line of manhole 
covers (Figure 2-1), these appear to flow to the adjacent sewage treatment works (Section 2.2). Around some of the 
manhole covers were wet wipes, indicating that these locations have been blocked and cleared out (and possibly 
overflowed). 

One substation is present in the west of the site. Two more are adjacent to the north, associated with the Tesco 
superstore. These substations appear to be modern (<5 years old) and in good condition. 

2.1.3 Invasive Species

No invasive spices were observed during the walkover. 

2.2 Current Activities in the Surrounding Area 

Adjacent to the north of the access road is a new Tesco superstore, in the north east of this superstore development is 
an associated petrol forecourt. Another petrol station (Esso) is located 75m north east (c.200m from centre of site, 
Section 4.2).  Further north of the A41 is a shopping centre (Bicester Designer Outlet Village) with Bicester town beyond. 
The west of the site is bound by a shallow drainage ditch, with the A41 and a new housing development beyond. The 
housing development, which is still being constructed, incorporates a hotel, pub/restaurant and series of schools. The 
south is bound by a continuation of the western drainage ditch, which forms a pond near the southern tip of the site. 
Beyond this is another shopping centre (Bicester Avenue) with farmland beyond. The south east boundary of the site 
continues into farmland, with a drainage channel / small stream running south in this area. This stream enters a larger 
watercourse and continues to flow south. Further east (50m from site) is a mainline railway, 200m south is a sewage 
treatment works. As mentioned in Section 2.1.2, the sewers present on site flow to the sewage treatment works. 
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2.3 Proposed Development 

The proposed development comprises a series of commercial units with associated car parking and landscaping. An 
extract of the masterplan is presented below with the full drawing in Appendix A

Figure 2-2 Extract of proposed masterplan. Development site includes red line (south) and access road.
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3 Environmental Setting

3.1 Geology

The anticipated site geology is summarised in Table 3-1 - Summary of Anticipated Geology below. This has been 
determined with reference to the relevant BGS map (1:50,000 series, sheet 219, Buckingham. BGS 2002); BGS borehole 
logs (Appendix B); the Groundsure report (Appendix D) and historic site investigation data (Section 5). 

Table 3-1 - Summary of Anticipated Geology

Strata Description Depth to top 
[Thickness] (m)

Aquifer 
status

Alluvium Normally soft to firm consolidated, compressible silty clay, but can 
contain layers of silt, sand, peat and basal gravel. A stronger, 
desiccated surface zone may be present.

GL
[<3m]

Secondary

River Terrace 
Deposits

Sand and gravel, locally with lenses of silt, clay or peat. GL
[<3]

Secondary

Kellaways 
Formation

Siltstone and mudstone. GL – 3
[2-3]

Unproductive

Cornbrash 
Formation

Limestone, medium- to fine-grained, generally and characteristically 
intensely bioturbated and consequently poorly bedded. Generally 
bluish grey when fresh, but weathers to olive or yellowish brown. 
(Regionally between 1 to 4m thick)

<5
[2]

Secondary 

Forest 
Marble 
Formation

Silicate-mudstone, greenish grey, variably calcareous. A variety of 
limestone types occur, of which grey, weathering brown and flaggy, 
variably sandy medium to coarsely bioclastic grainstone or less 
commonly, packstone predominates, especially at the base. 
(Regionally between 2 to 7m thick).

2.5 - >5
[7]

Unproductive 

White 
Limestone 
Formation

A pale grey to off-white or yellowish limestone, peloidal wackestone 
and packstone with subordinate ooidal and shell fragmental 
grainstones. (Regionally between 7 and 18m thick)

9
[base not proven] 

Principle

Figure 3-1 Extract of the BGS geology map for 
the area.

Figure 3-2 Key of the geological bedrock in the area.

Site
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3.2 Hydrogeology

A secondary aquifer associated with the Alluvium and Cornbrash Formation partially underlies the west of the site. A 
groundwater abstraction well was advanced in 2016 (Appendix B), this borehole struck water at 8.0m below ground level 
(bgl), and according to the logs, could not seal it off to depth (45m bgl). The water rose to 1.5m above ground level 
(artesian). Anecdotal evidence from the design team in BuroHappold suggests that this well was drilled to supply the 
proposed water feature on site, however after development, the waters still contained sediment and so the well was 
abandoned. 

Although the site is not within a Source Protection Zone (SPZ), there are four groundwater abstractions licences within 
1000m of the site. The nearest is 210m north east at the petrol station, for pollution remediation scheme. The application 
number is WRW/A/1145. The licence is due to expire in 2018. It is assumed that this licence relates to a pollution incident 
in 2003 (Section 4.2) classed as Category 4 (no impact). No further information has been provided on either the 
abstraction or the pollution incident. The nearest potable license is 812m south west for Bicester Trailer Park, issued in 
1987. 

3.3 Hydrology and Drainage

No natural surface water features are present on site, however a manmade ditch runs north / south in the west of the 
site (see Figure 2-1). Adjacent to the south and the east of the site are drainage ditches, as shown in Figure 3-3 as light 
blue features. These a minor tributaries of the larger river (Lanford Brook – dark blue in Figure 3-3). 

Figure 3-3 Extract of GroundSure report of surface water features Figure 3-4 Extract of GroundSure report showing extent 
of flooding modelled from the Lanford Brook

A series of manholes were present across the central and southern areas of the site as detailed in Section 8and present 
on Figure 2-1. These flow to the sewage treatment works about 200m south of the site.  

There are no surface water abstraction licences are within 1000m of the site. 

3.4 Ecology

No areas of ecological protection are within 1000m of the site. 
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4 Site Setting

4.1 Site History

The site history and that for the surrounding area has been completed using historic maps from 1880 to 2014. A summary 
of the history is below with the maps reproduced in full in Appendix D. 

4.1.1 On site history

Prior to 1880, the site was agricultural land with field boundaries throughout the site. Of particular interest is the western 
field boundary, which remained constant throughout the mapping and is now the drainage ditch running through the 
site. A single, small building was present in the west of the site (Figure 4-1). Prior to 1898, a second small building has 
been constructed in the west of the site. These building were removed by 1950. Prior to 1985 two different buildings 
were constructed in the west of the site and a new drain had been laid in the central to the site running north / south, 
and by 2002 a third building had been constructed (Figure 4-2). This layout was present up and including the 2014 map. 

Figure 4-1 Extract of the 1880 map Figure 4-2 Extract of the 2002 map

4.1.2 Off site history

Prior to 1880, the site was surrounded by agricultural land that was noted as ‘Liable to Floods’. Roman Way bound the 
west of the site. Adjacent to the eastern corner of the site was Bicester Sewage Pipe, flowing 200m south to a sewage 
tank. 50m east was the Oxford Main line. The edge of Bicester was 500m north. Prior to 1960 new railway sidings and 
depots were constructed from 250m south around Graven Hill. By 1970, Bicester had expanded west, and Roman Way 
was straightened and renamed to Oxford Road, a Sewage Farm was constructed 200m south. 50m north was a new 
building, part of a farm, and a well. This well appears to be the source of the water, which enters the drainage ditch 
intersecting the site (it is assumed the well was present before this, just unlabelled). By 1985 Bicester had expanded 
further west, the sewage farm (now Sewage Works) also expanded. The field boundary / drainage ditch was no longer 
present adjacent to the north. A Nursery was constructed adjacent to the south. By 1995 the A41 was constructed 
adjacent to the north of the site running east, beyond this was a new commercial area with recreation grounds beyond. 
The nursery to the south also expanded. 
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4.2 Regulatory Data 

Regulatory data relating to potentially contaminative uses is summarised in Table 4-1 below. This information was 
obtained from the Groundsure report, presented in full in Appendix D.  

Table 4-1 - Summary of Regulatory Data

Item Location [on/off site] Information Potential 
to Impact

Environmental Permits, Incidents and Registers

List 2 Dangerous Substances 4 [215m S] All four licences relate the discharge of various metals 
to Langford Brook by Haul Waste Disposal Ltd

No

Past A(2) and Part B Activities 2 [125m NW, 228m NE] Petrol filling stations associated with Tesco and Esso 
respectively. 

Yes

Discharge Consents 2 [98m NE]

9 [215m S]

4 [From 262m]

Bicester retail park for the discharge to surface water of 
miscellaneous
Sewage Treatment licences for storm overflow and 
treated effluent. 7 revoked, 2 remain. 
Service station and Business centre, sewage treatment 
works – all revoked. 

No

No

No

Environment Agency 
Recorded Pollution Incidents

1 [5m S]
3 [45m N]
1 [217m SE]
1 [243m NE]

2002: Microbial to water
2001: Various contaminants to land
2002: Sewage to water
2003: Petrol – no impact recorded

No
No
No
No

There are no records of the following in 500m of the site; IPC or IPPC authorisations, red list discharge consents, list 1 dangerous 
substances, radioactive substances, water industry referrals, planning hazardous substance consents, COMAH & NIHHS sites, sites 
determined Contaminated Land under Part 2a. 

Landfill and Other Waste Sites

Environment Agency licenced 
waste sites

2 [480 and 500m NE] McGregor Railway Services, metal recycling. One 
surrendered in 2009, once active for between 25000 and 
75000 tonnes. 

No

There are no records of the following within 500m of the site; Environment Agency current or historic landfills, BGS non-operational 
landfills, Local Authority landfills or waste treatment, transfer or disposal sites. 

4.3 Radon

The Groundsure report and Indicative Atlas of Radon for England and Wales [6] indicates that the site is not within a 
Radon Affected Area, as less than 1% of the properties are above the action level. Therefore, no radon protective 
measures are necessary. 

4.4 Mining

There are no records of mining (coal, non-coal or brine) within 50m of the Site based on records from the Coal Authority 
(Appendix D).
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4.5 Natural Hazard

Regulatory data relating to ground stability is summarised in Table 4-2 below. This information is from the Groundsure 
report, presented in full in Appendix D.  

Table 4-2 Potential natural hazards based on BGS Geosure data

Potential Hazard Identified risk

Shrink swell Moderate 

Landslide Very Low

Soluble Rocks Low 

Compressible Ground Moderate

Collapsible Rocks Very Low

Running Sand Low 

4.6 Unexploded Ordnance

A Preliminary UXO Risk Assessment has been carried out by BuroHappold in accordance with CIRIA C681 [7] and is 
included in Appendix C. Consideration of the potential for aerial delivered UXO and to the potential mitigation factors, 
namely: (i) the extent of post-war development; and (ii) the extent of proposed intrusive works.  The assessment 
concluded that the risks associated with UXO are low, therefore no specific precautions are required for below ground 
works. 
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5 Previous Site Investigations

5.1 Publically available records

In August 2012, permission was granted to construct a foodstore and petrol filling station by Cherwell District Council  
on land adjacent to the A41 (Ref. 12/01193/F). Prior to this, in June 2012 Delta-Simons completed a Phase 1 Desk Study.  
The Desk Study did not identify any potentially contaminative land uses on site, however the adjacent sewage treatment 
works, railway line and the petrol filling station were identified as potential sources of off-site contamination.  The 
source-pathway-receptor risk assessment concluded that a pollution linkage was unlikely. The report concluded that a 
ground investigation should be undertaken to provide waste classification data and confirm background [baseline] soil 
and groundwater chemical concentrations. The Desk Study concluded the site to be low to moderate risk in terms of 
planning conditions. 

No further contaminated land investigations were provided to support the planning permission. 

5.2 BuroHappold site investigation

In 2014, BuroHappold commissioned Structural Soils to complete a Site Investigation to provide information on a 
proposed trunk sewer, access road and ornamental lake. The data was combined with an investigation from 2008. The 
2008 works comprised five cable percussion boreholes, a rotary cored borehole and five machine dug trial pits. In 2014, 
an additional cable percussive borehole and five mechanical trial pits were completed. The exploratory holes extended 
to a maximum depth of 11.70m below ground level (bgl) in the rotary borehole. The logs are reproduced in Appendix 
B. 

Typically, from ground level to about 1-2m bgl there were superficial deposits. In the east, the Kellaways Clay Member 
were present up to 4.9m bgl, underlying the superficial deposits. The Kellaways Clay Member thins to the west and was 
not present in the far west. The Cornbrash Formation was encountered in all locations beneath the Kellaways Clay 
Member (where present) or the Superficial Deposits where the Kellaways Clay Member is not present. The base of the 
Cornbrash Formation was only proven in BH2, where the formation extended to 2.25m bgl. The Forest Marl Formation 
was proven between 2.25m bgl and 9.40m bgl, under the Forest Marl Formation the White Limestone was present to 
the base of the hole (11.70m bgl).  

In 2014, chemical analysis was completed on four soil samples from the exploratory holes from between 0.5 and 1.3m 
bgl in the superficial deposits, no geoenvironmental interpretation was undertaken. As part of this report, BuroHappold 
have reassessed this data comparing to LQM Suitable for Use Levels (S4UL). All the samples chemical concentrations are 
below both the S4UL residential and commercial usage scenario thresholds. No asbestos testing was undertaken.  
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6 Flood Risk Appraisal

The site’s south eastern boundary is adjacent to a watercourse known as the Langford Brook and as a result falls within 
the flood zone of this watercourse. A number of flood studies have been carried out since the initial planning application 
for the site in 2007 so the flood characteristics are well understood.

The Environment Agency currently has a flood classification system based on 3 zones as follows

• Zone 3-High risk of flooding with flood return events of less than 1in 100 years

• Zone 2-Medium risk of flooding with flood return events of between 1 in 100 and 1 in 1000 years

• Zone 1-Low risk of flooding with flood return events greater than 1 in 1000 years

The zone boundaries on the Bicester site have been adjusted since 2007 to take account of the changing weather 
patterns and the projected effects of climate change. The EA guidance was most recently updated in February 2016 and 
the current EA flood map is shown below.

The dark blue area is zone 3 and light blue zone 2. All other areas are within zone 1. It should be noted that the whilst 
the EA regularly update the flood maps the boundary between the zones are approximate and tend to be conservative. 
A flood risk assessment that will be required in support of a revised planning application would identify the zones more 
accurately.
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The plan shows that the south eastern part of the site falls within zones 2 and 3 with the majority of the area being zone 
3. The current outline Masterplan for the site has recognised this and no buildings or essential surface infrastructure was 
planned to be located within zones 2 or 3. The proposed land uses are acceptable for zone 3 i.e. open space and nature 
conservation area.

Due to the site topography zone 2 is a relatively narrow area and if necessary non critical infrastructure can be located 
in this area provided that the proposed level are at or below current ground levels.

Development within zone 1 will be permitted and buildings and infrastructure within zone 1 will be at a low risk of 
flooding. There will be a need to set the building floor levels so that they have a freeboard above the 1 in 100 year flood 
level. The freeboard will also account for the predicted increase in 1 in 100 year flood level due to climate change. In 
addition the site will be subject to planning restrictions which will limit the surface water runoff to current ‘greenfield’ 
runoff rates. However both of these requirements were met by the current outline planning proposals and should not 
present any undue constraints to a revised planning application. It should be noted that it is likely that the minimum 
floor levels will have increased by 200/300 mm from the previous agreed levels due to increased climate change 
allowances. There is a possibility that the line of the zone 2/zone 1 boundary may have moved and  have slightly reduced 
the area of zone 1. If the new flood risk assessment shows that this is the case the masterplan layout shown in figure 
2-2 may require modifying. However this can be achieved by adjusting the landscaped areas whilst maintaining the 
building floor space  and quantum of parking proposed.

This note deals with the risk of fluvial flooding. There was a minor flood event from the public sewerage network that 
crosses the site and is connected to the sewage treatment works which is located on the other side of the Langford 
Brook. The flooding from the sewers occurred at the point in the network immediately adjacent to the sewage treatment 
works. This area is within flood zone 3 and it not proposed to be developed. Therefore in addition to the flood event 
being an isolated occurrence, should it reoccur it will not impact the proposed development. To the best of our 
knowledge the public foul sewer located under the access road has not flooded and is not currently overloaded.

In conclusion, whilst part of the site lies within a designated flood zone, the hydrology is understood and the current 
masterplan has designated land uses that are commensurate with the zone classifications. A revised planning application 
will need a new flood risk assessment but the constraints posed by the flood risk consideration should be met with 
standard design solutions.
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7 Preliminary Geoenvironmental Risk Assessment

7.1 General Approach

In the UK, the assessment of risk from contamination follows the source-pathway-receptor approach. If one of these 
three elements is absent, it is considered that there is no risk of harm. If, however, there is considered to be a linkage 
between any given source and any given receptor, then a risk-based approach is used to assess the significance or 
impact of any such linkage.

Risks are defined as the probability of an event occurring combined with the severity of the consequence of that event. 
Particularly, to assess the risks to site end users posed by any given source, the sensitivity of each receptor is considered. 
For example, the concentration of contamination acceptable at a site to be developed as a residential property with a 
garden used to grow vegetables and accessible to young children is set lower than that for a commercial site where soil 
is exposed only in minor areas of landscaping and the only long-term users of the site are adults. Similarly, a site 
overlying a Principal Aquifer supplying potable water to a large population will be considered more stringently than a 
site overlying an impermeable geology with only minor seepages of groundwater.

7.2 Sources, Receptors and Pathways 

Potential contamination sources have been identified and are summarised in Table 7-1 below. The ‘Contaminants of 
Concern’ in this risk assessment are based primarily on information from the review of historical information, reference 
to DEFRA R&D Publication CLR 8 ‘Priority Contaminants for the Assessment of Land’ and relevant Industry Profile reports 
published by the Department of Environment. Site specific pathway-receptor linkages have been identified in Table 7-2  
with respect to the sources outlined in Table 7-1 and with respect to the anticipated future uses.

Table 7-1 - Summary of Potential Contamination Sources

Potential Source Location Likely Age Potential Contaminants of Concern

Current on site activities 
(agriculture, evidence of 
overflowing sewer)

On site <150 years Fertilisers and nutrients 
Faecal matter
Metals

Current on site use (bund and 
material storage on site)

On site <5 years Asbestos*
Metals

Adjacent contaminative uses 
(petrol filling stations – former 
pollution incident associated with 
this)

Off site 
(adjacent to 
NE)

<10 years Hydrocarbons (petrol, diesel, oils)

Adjacent contaminative uses 
(sewage treatment works)

Off site 
(adjacent to 
SW)

<50 years 
(>150 years 
for former 
‘sewage pipe’)

Fertilisers and nutrients 
Faecal matter
Metals

* No potentially asbestos containing materials observed in the bund during the site visit.
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Table 7-2 - Summary of Receptors and Pathways

Receptor Pathway

Construction / Maintenance Workers Direct contact, ingestion, inhalation

Future Site Occupants Direct contact, ingestion, inhalation

Human Health

Site Neighbours Soil and dust ingestion 

Secondary and Principal Aquifers Migration through granular strataControlled Waters

Surface Waters Surface water run-off and 
drainage/sewerage network 

Ecology On site flora and fauna Root uptake

Built Environment Water supply pipes / building fabric Direct contract

7.3 Results of Risk Assessment

The details of the Preliminary Risk Assessment are presented in Table 7-3 overleaf and the results discussed in Section 
8.1. 
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Table 7-3 - Preliminary Risk Assessment

Source Risk assessment (following CIRIA C552)

Origin Contaminants of 
concern

Zone 
affected

Receptor/ Pathway

Consequence Probability Risk  

Comment on hazard realisation.

Description of source: The site, historically and presently, is open agricultural land. Since 2014 the land adjacent to the north has been developed as a food superstore 
with a petrol forecourt, another petrol forecourt is located 100m north west. The further petrol station appears to have been subject to voluntary remediation (Section 
3.2), assumed to be for a fuel leak to ground (unconfirmed). A sewage treatment works is located 200m south east of the site. A series of manholes showing the path of 
the trunk sewer, intersect the site leading to the sewage treatment works. There is evidence that the sewers block and possibly overflow (wet wipes around manhole 
covers). An access road and associated bund contain the north of the site, some areas in the north of the site are also used for storage of building materials. As part of a 
site investigation for the design of the trunk sewers, four samples were taken for chemical analysis. Although no interpretation was completed in the investigation, this 
report has screened the results against S4UL values. No samples exceed residential or commercial thresholds. No potentially asbestos containing material observed in 
bunded material. 

Site neighbours

Soil and dust ingestion

Medium Low 
likelihood

Moderate / 
Low

Residential properties adjacent to site could be impacted from dust generated from 
site. Limited potential in normal use, with increased potential during any earthworks.  

Risk is mainly associated with potential of asbestos in bund material / material 
storage. If this is further quantified/managed then mitigation of potential risks can 
be achieved by good construction practice.

Investigation and construction 
workers

Soil and dust ingestion, dermal contact

Medium Low 
likelihood

Moderate / 
Low

Potential for exposure during investigations/ earthworks. Period of exposure 
dependent on construction timescales. Standard Health and Safety precautions likely 
to be used by workers. 

Mitigation of potential risks can be achieved by appropriate investigation and good 
construction practice. 

Future site users 

Dermal uptake, soil and dust ingestion, 
ingestion of contaminated water 
supplies

Medium Low 
likelihood

Moderate / 
Low

Proposed future use is for commercial use with significant landscaping. Potential for 
direct contact and ingestion limited by proposed soil cover. 

Mitigation of potential risks can be achieved by appropriate investigation / design 
and implementation of remediation / mitigation measures including encapsulation.   

Degradation of Water quality 
[Principal and Secondary Aquifers and 
surface water]

Migration via permeable strata

Mild Low 
Likelihood

Low Secondary Aquifer discontinuous across site as thins to west, underlying Principal 
Aquifer not protected. Made Ground is limited in thickness and does not appear to 
be grossly contaminated, however risk from development / construction could be 
detrimental to the site. 

Mitigation of potential risks could be achieved by appropriate investigation / design 
and implementation of remediation / mitigation.

Current site use (agriculture, 
overflowing sewer, bund 
and material storage)

Fertilisers and 
nutrients 

Faecal matter

Metals

Asbestos 

On site

Root uptake

Detrimental effects (stunted grown, die 
back) on plant life

Mild Unlikely Very Low Vegetation on site did not show any adverse effects however limited to short grasses 
across majority of site and semi-mature trees around perimeter. Potential for uptake 
in any areas of soft landscaping.

Mitigation of potential risks can be achieved by appropriate investigation / design 
and implementation of remediation / restoration.   
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Source Receptor/ Pathway Risk assessment (following CIRIA C552) Comment on hazard realisation.

Origin Contaminants of 
concern

Zone 
affected

Consequence Probability Risk  

Buildings/services - permeation of 
water supply pipework, degradation 
of concrete 

Direct contact/, aggressive attack/ below 
ground structures

Medium Unlikely Low Potential for direct contact on redevelopment site. No record of derogation to water 
supply. 

Mitigation of potential risks can be achieved by appropriate investigation / design 
and implementation of remediation.   

Description of source: Adjacent sites are possible contamination sources. Petrol forecourt appears to be undertaking voluntary remediation, however associated pollution 
incident categorised as No Impact. Main pathway is groundwater. Groundwater flow assumed to follow topography to south (although not proven at this stage). Sewage 
works downstream from the site.

Investigation and construction 
workers

Groundwater ingestion, dermal contact

Mild Unlikely Very Low Potential for exposure during investigations/ earthworks. Period of exposure 
dependent on construction timescales. Standard Health and Safety precautions likely 
to be used by workers. 

Mitigation of potential risks can be achieved by appropriate investigation and good 
construction practice. 

Adjacent sewage 
treatment works and 
petrol filling stations

Faecal matter

Metals

Hydrocarbons

On site

Future site users 

Dermal uptake, groundwater ingestion, 
inhalation of vapours  ingestion of 
contaminated water supplies

Medium Unlikely Low Proposed future use is for commercial use with significant landscaping. Potential for 
contaminants to enter on site water feature or release of gas/vapour from 
degradation of contaminants. Any such impact likely to be quickly identified and 
dealt with. 

Mitigation of potential risks can be achieved by appropriate investigation / design 
and implementation of remediation / mitigation measures including encapsulation.   
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8 Conclusions and Recommendations

8.1 Geoenvironmental risk summary

The following risks have been identified above low and will require further investigation:

Receptor Source [Pathway] Resultant Risk

Site neighbours, construction workers 
and future site users

Asbestos, metals, Fertilisers and nutrients 
Faecal matter
[dust/inhalation]

Moderate / Low

8.2 Flood risk considerations

Part of the site lies within a designated flood zone the hydrology is understood and the current masterplan has 
designated land uses, which are commensurate with the zone classifications. A revised planning application will need a 
new flood risk assessment but the constraints posed by the flood risk consideration should be met with standard design 
solutions.

8.3 Recommendations

The risk is considered suitably low that no exceptional costs associated with ground remediation are likely to be realised 
for the proposed development, therefore it is unlikely that further investigation is required for outline planning 
permission. 

A site investigation will be required to meet planning conditions. This will need to assess the geoenvironmental risks 
associated with the construction of the proposed structures. This investigation will be used to confirm and quantify the 
potential risks to site neighbours and future site users and will inform the need for any mitigation or remediation 
requirements. 

During construction standard practice such as welfare facilities, good housekeeping, contamination watching brief and 
PPE should be adopted. 
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Appendix A – Relevant figures
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Appendix B  - Relevant investigation and BGS borehole logs
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CLAY. Gravel is angular to subangular fine to coarse of
limestone.
(White Limestone Formation)

Weak thinly laminated very light grey fine grained
LIMESTONE. Discontinuities are extremely closely spaced
undulating rough horizontal tight infilled with slightly sandy
clay.
(White Limestone Formation)

Moderately strong very thinly bedded very light grey coarse
grained LIMESTONE. Discontinuities are undulating rough
horizontal.
(White Limestone Formation)

Firm dark grey slightly sandy slightly gravelly CLAY. Gravel
is angular to subangular fine to coarse of limestone.
(Forest Marble Formation) (stratum layer from previous
sheet)

80 0

721026

55.02

56.72
56.82

57.12

57.32

11.50

10.50

10.20-11.70

11.70

(1.70)

10.00
9.90

9.60

9.40

TB

Drilling Progress and Water Observations

DiameterDate

All dimensions in metres

Casing

Checked

Depth

4

Time Depth

By

Job No

Depth

13.02.08

By

Borehole

WTest

R
ed

uc
ed

Le
ve

l

JB

4

Depth

S
TR

U
C

TU
R

A
L_

S
O

IL
S

_V
6_

02
.G

LB
 - 

V
8 

- R
O

TA
R

Y
 L

O
G

 | 
72

10
26

_W
H

IT
E

LA
N

D
S

_F
A

R
M

_B
IC

E
S

TE
R

.G
P

J 
- S

TR
U

C
TU

R
A

L_
S

O
IL

S
_V

6_
02

.G
D

T 
| 0

4/
06

/0
8 

- 1
1:

33

E:457708.3 N:221739.566.72

Comacchio MC300

General Remarks
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Borehole
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ROTARY LOG
Thames Water Utilities Limited
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Whitelands Farm, Oxford Road FAS,
Bicester
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16:00
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:
06/02/08

1
1.50

150
150

DRY
DRY

SPT

06/02/08 1. Inspection pit hand dug  to 1.2m depth.3.70 3. 00 2. No groundwater encountered.
3. Borehole progressed by chiselling between

3.40-3.50m depth (1.00hrs).
4. 1 no. 50mm diameter standpipe installed to 3.8m

depth (response zone 1.0-3.8m depth).

08

Borehole terminated at 3.80m depth on very strong limestone.

D

D
HP

Firm mottled light grey, orange brown and green brown slightly sandy
CLAY.
(Superficial Deposits)

TOPSOIL: Soft dark brown slightly sandy slightly gravelly CLAY.
Gravel is subangular to subrounded fine to coarse of limestone.

64.16

Stiff dark grey with occasional partings of orange brown slightly sandy
CLAY. Occasional gravel subangular to subrounded fine to medium
limestone.
(Superficial Deposits)
. . . becoming firm below about 1.50m

Firm thinly laminated dark grey with some partings of yellow cream
slightly sandy CLAY.
(Kellaways Clay Member)

Stiff dark grey with occasional slightly sandy partings of dark orange
brown and cream CLAY. Occasional medium to coarse gravel size
gypsum crystals present.
(Kellaways Clay Member)
. . . increase in gravel content below 3.50m.
Moderately weak dark grey LIMESTONE.
(Cornbrash Formation)
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06.02.08

Water

Whitelands Farm, Oxford Road FAS,
Bicester

Chiselling
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0.70 0

1.20

:07/02/08
07/02/08
07/02/08
07/02/08

0.00
0.00
1.20

0.70

1. Inspection pit hand dug  to 1.2m depth.3.40 3. 00
150 2. Groundwater strike at 0.6m depth.

3. Borehole progressed by chiselling between
3.40-3.50m depth (1.00hrs).

4. 1 no. 50mm diameter standpipe installed to 3.5m
depth (response zone 1.0-3.5m depth).

015

Moderately weak light blue grey LIMESTONE.
(Cornbrash Formation)

MADE GROUND: Soft brown slightly sandy slightly gravelly clay
TOPSOIL. Gravel is angular to subangular fine to coarse of flint red
brick and cornbrash limestone. Some fossils present.
Soft light orange brown slightly sandy slightly gravelly CLAY. Gravel is
subangular to subrounded fine to medium of limestone.
(Superficial Deposits)
. . . becoming firm from 0.5m depth.
Firm, becoming soft with depth light bluish grey and orange brown
mottled slightly sandy CLAY.
(Kellaways Clay Member)

Soft thinly laminated dark grey with occasional partings of orange
brown slightly sandy CLAY with occasional gravel subrounded fine of
very weak limestone.
(Kellaways Clay Member)

1.60

Very stiff dark bluish grey sandy CLAY with occasional medium to
coarse sand sized deposits of calcium carbonate.
(Kellaways Clay Member)

Borehole terminated at 3.50m depth on very strong limestone.

Firm thinly laminated dark blue grey CLAY.
(Kellaways Clay Member)
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Thames Water Utilities Limited
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Whitelands Farm, Oxford Road FAS,
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D
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1. Inspection pit hand dug  to 1.20m depth.3.30 3. 00 : 2. Groundwater seepage at 1.40m depth.
3. Borehole progressed by chiselling between

3.40-3.50m depth (1.00hrs).
4. 1 no. 50mm diameter standpipe installed from to

3.5m depth (response zone 1.0-3.5m depth).

0DRY 5

Moderately weak dark blue grey LIMESTONE.
(Cornbrash Formation)
Borehole terminated at 3.50m depth on very strong limestone.

150

Soft light green brown with partings of light grey slightly sandy slightly
gravelly CLAY. Gravel is subangular to subrounded fine to medium of
limestone.
(Superficial Deposits)

DRY
DRY

Firm dark grey with partings of orange brown slightly sandy CLAY.
Occasional gravel subangular to subrounded fine to medium limestone.
(Kellaways Clay Member)

Soft orange brown with partings of light grey slightly sandy CLAY with
occasional gravel subangular to subrounded fine to medium of
limestone.
(Superficial Deposits)

TOPSOIL: Soft dark brown slightly sandy slightly gravelly CLAY.
Gravel is angular to subrounded fine to coarse of limestone. Occasional
pottery and shell fragments.
Soft mottled light brown and grey slightly sandy CLAY.
(Superficial Deposits)
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Thames Water Utilities Limited
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3.00

13
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(1.50)
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17
18
19

(1.10)

1.10
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1 6:00 5.01 0/02/08 10 2. Groundwater strike encountered at 1.20m depth.4.90 5.01 1. Inspection pit hand dug  to 1.20m depth.0
3. 50mm diameter standpipe installed to 1.50m

depth (response zone 1.00m to 1.50m depth) and
19mm piezometer installed to 4.50m depth
(response zone 4.00m to 5.00m depth).

01:0 0

. . . becoming very stiff below 4.0m depth.

.

Soft light grey mottled light brown slightly sandy CLAY. Rare shell
fragments present.
(Alluvium)

Soft dark grey brown sandy slightly gravelly CLAY. Gravel is
subangular to subrounded fine to medium of limestone.
(Alluvium)
Loose light brown clayey slightly gravelly SAND. Gravel is subangular
to subrounded fine to medium of limestone.
(Alluvium)

Firm dark grey CLAY. Occasional gravel sized pockets of grey silt
present at 3.0m depth.
(Kellaways Clay Member)

Very stiff dark grey slightly sandy CLAY.
(Kellaways Clay Member)
Very stiff dark grey varying to light grey slightly gravelly CLAY.
Gravel is subangular to subrounded fine of limestone.
(Cornbrash Formation)
Borehole terminated at 5.00m depth on very strong limestone.

Soft grey brown slightly sandy slightly gravelly CLAY. Gravel is
subangular to subrounded fine to medium of limestone.
(Superficial Deposits)
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2.00-2.20

0.85-1.00

0.70-0.85

0.50-0.70

0.00-0.30

Sheet

1:25

Legend

1. No groundwater encountered.

No Type Results
Description of Strata

Date

Trial pit terminated on very strong limestone at 2.40m depth.

Moderately weak to moderately strong light yellow grey coarse grained
bioclastic LIMESTONE, moderately weathered. Occasional stronger
core stones within weathered mass, up to very strong. Bedding
discontinuities very closely spaced subhorizontal 0-5º stepped rough
open 0-2mm infilled with stiff sandy clay. Joints medium spaced
subvertical undulating rough open 0-2mm infilled with stiff sandy clay.
(Cornbrash Formation)

Firm light yellow/orange brown slightly sandy slightly gravelly CLAY
with some cobbles. Gravel is angular to subangular fine to coarse of
limestone. Cobbles up to 110mm diameter of bioclastic limestone.
(Superficial Deposits)

Firm dark orange dark slightly sandy CLAY with some cobbles of
limestone up to 75mm diameter.
(Superficial Deposits)

MADE GROUND: Soft dark brown slightly sandy slightly gravelly clay
TOPSOIL with occasional cobbles. Gravel is angular to subrounded fine
to medium of limestone and red brick. Cobbles of limestone up to 65mm.
Organic matter present.

4. Slow progress below 1.00m depth - excavator generally 'ripping' up limestone along discontinuties.
relocated 1.50m east.

3. 19mm diameter disused metal pipe encountered at 0.20m depth (redundant water pipe?). Trial pit
2. Stable, no shoring required.
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E:457790.5 N:221707.8

360o Tracked Excavator

66.22 1721026

Checked

Ground Level
TP1

Whitelands Farm, Oxford Road FAS,
Bicester

Samples and In-situ Tests

Job No

Scale

Thames Water Utilities Limited

0.
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All dimensions in metres
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0.50-0.70

0.00-0.30

9
(1.00)

1.20-1.40

(0.30)

2.70

(1.00)

1.70

(0.70)

1.00

0.80

0.55

(0.55)

4.00
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0.80-1.00

64.37

1.00

65.67

1. No groundwater encountered.

66.57

66.82

3.70-3.80

3.30-3.50

3.00-3.10

2.70-2.90

2.00-2.20

1.70-2.00

8

63.37
Trial pit terminated at 4.00m depth (excavator's maximum reach).

Stiff blocky dark blue grey CLAY.
(Kellaways Clay Member)

Stiff mottled blue grey, orange brown and cream slightly gravelly CLAY.
Gravel is angular to subrounded fine to medium of limestone.
(Kellaways Clay Member)

. . . becoming blocky from 2.2m depth.

Stiff mottled blue grey and orange brown slightly sandy CLAY.
(Kellaways Clay Member)

Stiff light blue grey with frequent partings of orange brown slightly
sandy CLAY with frequent coarse sand size calcium carbonate deposits.
(Superficial Deposits)

Stiff mottled light blue grery and orange brown slightly gravelly CLAY.
Gravel is angular to subrounded fine to medium of limestone.
(Superficial Deposits)

Stiff orange brown slightly sandy slightly gravelly CLAY. Gravel is
subrounded to rounded fine to medium of limestone.
(Superficial Deposits)

10

3. Pit stepped at 1.0m depth, initially 2.0m wide.
2. Stable, no shoring required.

TOPSOIL: Soft dark brown slightly sandy slightly gravelly CLAY.
Gravel is subrounded to rounded fine to medium of limestone.
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No Type Results
Description of Strata

721026

Whitelands Farm, Oxford Road FAS,
Bicester

Logged
By

0.
90

Ground Level
TP2

Samples and In-situ Tests

MethodAll dimensions in metres

No

Job No
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3.60

1.20-1.40

0.80
0.70-1.00

0.30-0.60

0.00-0.30

0.30

3.00-3.30

(0.60)

3.00

(1.10)

1.90

(0.70)

1.20

(0.60)

0.60

Description of Strata Legend

W
at

er

1.90-2.10

1. Seepage at 1.3m depth.

2.50-2.70

62.21

62.81
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frequent shell fragments.
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slightly gravelly CLAY. Gravel is subrounded to rounded fine to medium
of limestone.
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TOPSOIL: Soft dark brown slightly sandy slightly gravelly CLAY.
Gravel is subrounded to rounded fine to medium of weak limestone.
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