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Oxfordshire
Published 1900
Source map scale - 1:10,560
The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940`s, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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Oxfordshire
Published 1923
Source map scale - 1:10,560
The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940`s, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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Oxfordshire
Published 1923
Source map scale - 1:10,560
The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940`s, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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Oxfordshire
Published 1938 - 1952
Source map scale - 1:10,560
The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940`s, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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Historical Aerial Photography
Published 1947
Source map scale - 1:10,560
The Historical Aerial Photos were produced by the Ordnance Survey at a
scale of 1:1,250 and 1:10,560 from Air Force photography. They were
produced between 1944 and 1951 as an interim measure, pending
preparation of conventional mapping, due to post war resource shortages.
New security measures in the 1950's meant that every photograph was re-
checked for potentially unsafe information with security sites replaced by fake
fields or clouds.  The original editions were withdrawn and only later made
available after a period of fifty years although due to the accuracy of the
editing, without viewing both revisions it is not easy to spot the edits.  Where
available Landmark have included both revisions.
 
 
 
 
 
 
 
© Landmark Information Group and/or Data Suppliers 2010.
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Oxfordshire
Published 1952
Source map scale - 1:10,560
The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940`s, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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Ordnance Survey Plan
Published 1955
Source map scale - 1:10,000
The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940`s, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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Ordnance Survey Plan
Published 1966
Source map scale - 1:10,000
The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940`s, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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Ordnance Survey Plan
Published 1970
Source map scale - 1:10,000
The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940`s, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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Ordnance Survey Plan
Published 1982 - 1988
Source map scale - 1:10,000
The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940`s, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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Ordnance Survey Plan
Published 1996
Source map scale - 1:10,000
The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940`s, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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10k Raster Mapping
Published 1999
Source map scale - 1:10,000
The historical maps shown were produced from the Ordnance Survey`s
1:10,000 colour raster mapping. These maps are derived from Landplan
which replaced the old 1:10,000 maps originally published in 1970. The data
is highly detailed showing buildings, fences and field boundaries as well as all
roads, tracks and paths. Road names are also included together with the
relevant road number and classification. Boundary information depiction
includes county, unitary authority, district, civil parish and constituency.
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10k Raster Mapping
Published 2006
Source map scale - 1:10,000
The historical maps shown were produced from the Ordnance Survey`s
1:10,000 colour raster mapping. These maps are derived from Landplan
which replaced the old 1:10,000 maps originally published in 1970. The data
is highly detailed showing buildings, fences and field boundaries as well as all
roads, tracks and paths. Road names are also included together with the
relevant road number and classification. Boundary information depiction
includes county, unitary authority, district, civil parish and constituency.
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10k Raster Mapping
Published 2010
Source map scale - 1:10,000
The historical maps shown were produced from the Ordnance Survey`s
1:10,000 colour raster mapping. These maps are derived from Landplan
which replaced the old 1:10,000 maps originally published in 1970. The data
is highly detailed showing buildings, fences and field boundaries as well as all
roads, tracks and paths. Road names are also included together with the
relevant road number and classification. Boundary information depiction
includes county, unitary authority, district, civil parish and constituency.
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Appendix C 

 

Risk Assessment Classification Definitions 
 



 

 

Definition of Potential Consequence 

Classification Human Health Controlled Waters Ecological  Built Environment 

Severe 
Irreversible damage to 

human health 

Substantial pollution of 

sensitive water 

resources 

Significant change to 

the number of one or 

more species or 

ecosystems 

Irreparable damage to 

buildings, structures or 

the environment 

Moderate 
Non-permanent health 

effects to humans 

Pollution of non 

sensitive water 

resources or small 

scale pollution of 

sensitive water 

resources 

Change to population 

densities of non 

sensitive species 

Damage to sensitive 

buildings, structures or 

the environment 

Mild 

Slight short term 

health effects to 

humans 

Slight pollution to non 

sensitive water 

resources 

Some change to 

population densities 

but with no negative 

effects on the function 

of the ecosystem 

Easily repairable 

effects of damage to 

buildings or structures 

Negligible 
No measurable effects 

on humans 

Insubstantial pollution 

to non-sensitive water 

resources 

No significant changes 

to population densities 

in the environment or 

in any ecosystem 

Very slight non-

structural damage or 

cosmetic harm to 

buildings or structures 

 

Definition of Probability 

Very Unlikely 0 to 5% 

Unlikely 5 to 45% 

Possible 45 to 55% 

Likely 55 to 95% 

Almost Certain 95 to 100% (i.e. impact noted 

during the investigation). 

 



 

 

Assignment of Risk Using Consequence / Probability Matrix 

Consequence Risk 

Severe Low Low to 

moderate 

Moderate to 

high 

Very High Very High 

Moderate Negligible to 

low 

Low Moderate Moderate to 

high 

High 

Mild Negligible Low Low Low to 

moderate 

Moderate 

Negligible Negligible Negligible Negligible to low Low Low 

Probability Very 

Unlikely 

Unlikely Possible Likely Almost 

Certain 

 

Definition of Overall Risk 

Negligible The presence of the identified source does not give rise to the potential to cause 

significant harm. 

Low It is possible that harm could arise to a designated receptor from an identified source, 

however, this is likely to be mild.  It is unlikely that the issue will arise as a 

liability/cost for the freehold/leasehold owner (as appropriate) of the Site. 

Moderate It is possible that harm could arise to a designated receptor from an identified source, 

but it is likely that such harm would be relatively localised or non permanent -remedial 

action may be necessary.  It is possible that the issue could arise as a liability/cost for 

the freehold/leasehold owner (as appropriate) of the Site. Further work is usually 

required to clarify the risk. 

High A designated receptor is likely to experience significant harm from an identified 

source without remedial action.  It is likely that the issue will arise as a liability/cost for 

the Site freehold/leasehold (as appropriate) owner of the Site. 

Very High There is a high probability that severe harm could arise to a designated receptor from 

an identified source without appropriate remedial action.  It is highly likely that the 

issue will arise as a liability/cost for the Site freehold/leasehold (as appropriate) 

owner of the Site. 
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Site Walkover Photographs 
 





Plate 2: One of four mobile telecommunications masts (all on Messrs. Malins’ land). 
This one is located near the roundabout at Bicester Road and the A4095

Plate 1: View of typical farmers fields at Bicester, with 33kv overhead cable



Plate 3: Stone-faced drainage culvert crossing beneath Bucknell Road at a location 
some 500m NW of the junction (roundabout) with the A4095 (Lord’s Lane) 

Plate 4: Asbestos clad building along Bucknell Road, located some 950m NW of 
the junction (roundabout) with the A4095 (Lord’s Lane)



Plate 5: Cattle grazing in fields

Plate 6: Most northerly of the two streams that feed the River Bure



Plate 7: Possible location of former quarry (see Reference D5 on the Envirocheck 
Information drawing in Appendix A)

Plate 8: Bed of the most southerly of the two streams that feed the River Bure



Plate 9: The London to Birmingham railway line as it passes within the cutting 
beneath Middleton Road to the south-west of Bucknell village

Plate 10: Water Abstraction Point located on Messrs. Malins’ land, between two 
mobile telecommunications masts (see Reference B3 on the Envirocheck 
Information drawing in Appendix A)



 

 

 

 

Appendix E 

 

Zetica UXO Datasheet 
 



For more details on this and related services,  telephone: +44 (0) 1993 886682  or visit our website: www.zetica.com

REGIONAL UNEXPLODED BOMB RISK
OXFORDSHIRE

A Four-step process
Risk assessment and 
method statement from 
a qualified explosive 
ordnance clearance 
(EOC) operative.

Surface geophysical 
survey to allow shallow 
groundwork. 

MAGCONE detects 
UXBs and obstructions 
on piling layout to the 
no-risk depth.

Detected UXBs can 
be dealt with by our 
EOC engineers and a 
Clearance Certificate 
issued for the site.

The information in this regional UXB risk map is derived from a number of sources and should be read in conjunction with the 
“Users’ Guide” (printed overleaf ). Zetica cannot guarantee the accuracy or completeness of the information or data. 

This map covers regions of coast with beaches, estuaries and alike.  Further consideration of the bomb risk is required in these 
areas. The often inaccessible nature and changing ground conditions (e.g. movement of silt that may contain ordnance) means 
that historical bombing records for these areas are often poor or inaccurate and further assessment of the bomb risk may be 
required as part of a site specific study.
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BOMB MAP USERS’ GUIDE
Sources of information and explanation of bomb risk

For more details on this and related services,  telephone: +44 (0) 1993 886682  or visit our website: www.zetica.com

Why?
Unexploded bombs (UXB) still present a risk to 
construction projects long after the end of the 
Second World War (WWII). UXBs often entered 
the ground unnoticed at high velocity and 
penetrated to a depth of several metres. Here 
they remain – vulnerable to disturbances from 
construction work. Beyond the depth of shallow 
excavation work, the greatest risk is to piling, 
drilling and probing crews. A piling rig could 
repeatedly hit a UXBs with considerable force 
before the crew realises an obstruction has been 
impacted. It could then be up to 72 hours before 
the detonator activates.

Who?
The responsibility for avoiding UXB risk usually 
lies with construction companies or house 
builders particularly those who are redeveloping 
urban sites. In addition, project engineering 
or environmental consultants are expected 
to advise their clients of a site’s history. Other 
interested parties include those organisations 
whose employees are physically at most risk 
from intrusive works, normally piling companies, 
drillers or probing operators. 

How?
UXB risk should be assessed for every site, but 
especially those in known heavily bombed 
areas or those situated near war-time strategic 
installations that were priority targets for 
enemy aircraft, for example, airfields. Zetica’s 
regional bomb risk map is therefore a first point 
of reference from which the relative, potential 
abundance of UXBs can be judged. Consultants 
then advise their clients that an ordnance-risk 
desk study is required, which they may obtain 
from external sources. Construction companies 
or house builders who assess their own risk 
could choose to come direct to Zetica. 

When?
Do not wait for the piling or drilling company 
to be on site before thinking about UXB risk –  
it will inevitably cause delays and higher costs. 
Request the regional bomb risk map from 
Zetica as soon as a site is being considered, and 
then use it to help you or your clients to decide 
if an ordnance-risk desk study is required.

Where?
Maps can be obtained for any county in 
England, Scotland, Wales or Northern Ireland 
– or for any London borough. They can help 
determine the areas that were most heavily 
bombed – but no part of the country should 
be considered 100% safe from UXB risk. Even 
remote rural areas can have a high risk if, for 
example, they were locations for decoy airfields 
or beacons that were lit to fool enemy pilots 
into thinking they had located a burning city 
that had been successfully hit by others in the 
raid.

Information on the regional risk remaining from 
UXBs in the UK 
Zetica has built the largest UXB database of its 
kind in the UK. It includes a unique digital library 
of bomb census data, and maps showing key 
strategic points and bombing densities from the 
First and Second World Wars. The main sources of 
information include records from central gov-
ernment (Public Records Office), the Ministry of 
Defence, and the German Luftwaffe.

Using information from this database, Zetica has 
published maps of UXB risk on a regional, county 
and borough scale. The maps indicate relative 
degrees of UXB risk based on available records 
for bombing densities and known targeted areas 
for regions within the UK. The risk is broken 
down into individual boroughs, towns or cities. 
The data are based on the historical boroughs 
and are then overlaid onto the modern map. It is 
important to note that more-detailed research 
may be required for individual sites, particularly 
where proximity to a potential WWII target 
means the local risk may be higher.

High risk
Areas designated as high risk are those that 
show a high density of bombing hits (50+ bombs 
per 1000 acres) and abundant potential WWII 
targets. In high-risk regions, further action to 
mitigate UXB risk is considered essential.

Moderate risk
Moderate-risk regions are those that show a 
bomb density of between 11 and 50 bombs 
per 1000 acres and that may contain  
potential WWII targets. Action to  
mitigate the risk is considered  
essential, albeit more likely that a  
reduced scope of work is required  
compared with that needed for 
high-risk regions.

Low risk
Low-risk regions are those with a bombing 
density of up to 10 bombs per 1000 acres. 
These areas are considered to have a 
significant but low UXB risk. In general, 
further action to mitigate the risk is considered 
prudent, although not essential. Care is 
required when assessing the risk for specific sites 
where the risk may be higher because of local 
wartime activity.

Other WWII targets
Other regions with the risk of UXBs are key 
strategic points as defined by the government 
during WWII as representing potential enemy 
targets. Where these exist outside areas mapped 
as high, moderate or low risk, a site-specific 
assessment of the UXB risk may be required. 

Relative UXB risk across UK

What to do if…
…you have a site that has a potential UXB risk
In the absence of current legislation requiring 
you to address the risk from UXBs, your 
responsibilities under health and safety 
legislation and regulations such as construction 
design and management require that you 
address all identified risks. The first stage is 
to request further advice from a professional 
adviser such as Zetica, or to gain more site-
specific information by commissioning an 
ordnance-risk desk study. Then a strategy to 
deal with the risk can be established that is 
tailored to your proposed work. 

…you find a suspect item or require advice
If during site works you find a suspect 
(ordnance-related) item, it is very important 
that you do not touch or move it (even if it 
has already been moved by an excavator). If it 
is clearly ordnance related, then dial 999 and 
ask for the police. Ensure that the area around 
the item is kept as clear as possible without 
placing yourself at risk. If you are unsure and 
do not wish to cause undue alarm, or you just 
require some advice, then you can call Zetica. 
We have experienced qualified UXB specialists 
on hand who can offer support and advice 
during any site works.

More-detailed procedures should be 
established in advance if you are in an area 
where the risk of finding a UXB is shown to be 
significant (moderate to high).

Site-specific desktop studies
Zetica is able to provide high-quality, 
site-specific UXB risk information for any 
residential, industrial or commercial property 
in the UK. These desktop studies provide 
details of the bombing density within an 
area and for the site itself, in order to indicate 
the risks of UXBs still being present. A risk 
assessment is provided to facilitate informed 
decision making on whether any further risk 
mitigation measures are required.

How to use this regional map
This map is designed to give you an indication 
of the potential risk from UXBs in your area. 
If you are conducting work that involves 
excavation, piling or other disturbance of 
the ground, then you should use the map to 
identify the category of risk for your site.

The risk boundaries are a guide, compiled 
from data based on the political areas for which 
records are held; being just outside a high-risk 
area does not mean there is no 
UXB risk. You should use the map to assist in 
your decision of whether to investigate the 
UXB risk further.  



 

 

 

 

Appendix F 

 

BGS Borehole Logs 
(Refer to Drawing “Envirocheck Information” in Appendix A for borehole locations) 

BGS Geological Site Assessment 
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Geological Assessment - Detailed

Date: 18 February 2008  Page: 1 of 28 
© NERC, 2008. All rights reserved.  BGS Report No:  GR_118892_1  

Dr Richard Earl 
TurfTrax Ground Management Systems 
Limited
Unit 1, Highfield Park 
Highfield Road 
Oakley
Bedfordshire 
MK43 7TA 

Geological Assessment - Detailed 

This report is aimed at customers and clients carrying out preliminary site assessments, who require a 
detailed assessment of the geology, hydrogeology and any geological hazards around the site.

The report, prepared by BGS geologists, is based on analysis of records and maps held in the National 
Geoscience Data Centre (NGDC), and includes descriptions of rock types, natural subsidence hazards 
and mining & quarrying hazard if present. It also contains geological map extracts taken from the BGS 
Digital Geological Map of Great Britain at the 1:50,000 scale (DiGMapGB-50) and a listing of the key 
geoscience data sets held in the NGDC for the area around the site. The report also considers radon 
hazard (in terms of the level of radon protection required in the construction of new dwellings) and the 
detailed hydrogeology of the site. 

Note that for some sites, the latest available records may be quite historical in nature, and while every 
effort is made to place the analysis in a modern geological context, it is possible in some cases that the 
detailed geology at a site may differ from that described.

Client's Reference: 

NW Bicester
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Section 1: Location and extent of report area 

Site Address: 
Site A: NW Bicester 

Area centred at: 455853,225060 
Radius of site area: 2500 metres 

This report is based on the above location details. However, where the client has submitted a 

site plan, it is used for the assessment in Sections 2, 3 and 4. 

Scale: 1:50000 (1cm = 500m) 

 SITE LOCATION  
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Section 2: Geological Factors for the site 

This table lists some of the principal geological factors that may affect a site, and is based on 

interpretation of data available to BGS at the time of compilation; additional information may 
be available in BGS files. The information is designed to act as a checklist and should not be 
used in place of a detailed site investigation.  

Factor May be 
significant 
within site 
area (Y/N)? 

Comments 

Shrink-Swell Clay 
Hazard 

No 

Landslide Hazard 

Yes

Mudstone beds in the Bladon Member and Forest Marble 
Formation may be unstable on steep slopes or in excavations. 
The Cornbrash may be affected by cambering along valley 
sides, and valley bulging may affect the Forest Marble
mudstones in valley bottoms. 

Ground Dissolution 
Hazard 

Yes

The White Limestone Formation, limestone beds in the Forest 
Marble Formation and the Cornbrash Formation may be 
prone to dissolution along joints, leading to minor cavity 
formation.

Compressible Ground 
Hazard 

Yes
Alluvium may include compressible organic-rich layers. 

Collapsible Ground 
Hazard 

No 

Running Sand Hazard 
Yes

Alluvium may include sandy layers with a low running sand 
hazard potential. 

Shallow mining No  

Aquifer vulnerability The alluvium and Cornbrash and Forest Marble Formations 
beneath the site are classified as Minor Aquifers with high soil 
leaching potential on the Environment Agency's Groundwater 
Vulnerability map, Sheet 30, Northern Cotswolds. The 
underlying White Limestone Formation is a Major Aquifer. 

Shallow groundwater Likely within possibly 0.5 m of the ground surface in the 
Cornbrash; possible artesian conditions in deep boreholes or 
excavations. 

Artificial ground Yes Landfill site. 

Natural land gas No  

Level of Radon 
Protective Measures 

Yes
BASIC RADON PROTECTIVE MEASURES ARE REQUIRED 
FOR THE REPORT AREA. 



Geological Assessment - Detailed

Date: 18 February 2008  Page: 4 of 28 
© NERC, 2008. All rights reserved.  BGS Report No:  GR_118892_1  

Section 3: Description of the Geology & Hydrogeology for the site 

Topography and surface drainage (see Section 4):
Site elevation ranges from 75 metres above Ordnance Datum (OD) in the stream valley in the 
south to 120 m in the north-west of the search area. 

The slope and principal drainage direction is to the south-east. The drainage is dendritic in 
pattern and tributaries run in other directions. Two stream networks traverse the search area. 

Artificial Ground (see Section 4):

There is an extensive worked ground site in the north-west of the search area, which has been 
partially backfilled as a landfill site. Elsewhere, there are other small pits, worked mainly for 
limestone, that are often backfilled. Main roads and railways have cuttings and embankments. 

Superficial Deposits (see Section 4):
The streams are flanked by narrow tracts of alluvium of late Quaternary age, comprising sandy 
silty calcareous clay overlying gravelly sandy silty clay, with limestone clasts. The alluvial 
deposits are up to 150 m wide, are generally between 1 to 2 m in thickness (rarely exceeding 
3 m in thickness). They may locally include highly compressible, organic-rich (peaty) layers.  

Locally, hollows in these valley sides are floored by thin deposits of head, formed by soil creep or 

hill wash. Their composition reflects that of the local materials from which they were derived, 
either the bedrock or other types of superficial deposit, or both in combination. Head deposits 
typically are poorly stratified and poorly sorted, and can be variable in composition. Locally, they 
are typically composed of variably stony sandy silty clay. Head deposits may be more extensive 

than shown on the geological map, but if so, probably only as a layer between 0.3 m and 1 m in 
thickness, and possibly discontinuous.  

Rockhead Depth (see Section 4):
Where covered by alluvium or head, rockhead is at 1 to 3 m depth. Its depth beneath the 
Artificial Ground (especially under landfill sites) is unknown. Over the remainder of the search 
area, rockhead is close to the surface. 

Bedrock Geology (see Section 4):
The search area is underlain at rockhead by various formations and members of the Great Oolite 

Group, of Mid-Jurassic age, which are dominated by limestones with subordinate mudstone 
beds.

The oldest exposed formation is the White Limestone Formation, forming a broad plateau in 
the north-west of the search area, and where complete, comprises 10 to 18 m thickness of white 
to yellow, bedded, peloidal and bioclastic limestone (see Additional Geological 
Considerations below). There may be less than 5 m thickness of beds present in the extreme 
north-west. Thin calcareous mudstone beds are present in the basal part and dark, 
carbonaceous mudstones predominate over limestone in the upper part, which is distinguished 
on the map extracts (see Section 5) as the Bladon Member, up to 3 m thick.  

The White Limestone Formation is overlain with an erosive contact by the Forest Marble 
Formation, to the extent that the Bladon Member is locally absent. The Forest Marble Formation 
forms a narrow outcrop between the White Limestone and Cornbrash Formations, and also 
crops out on the flanks of the stream valleys. The Formation is composed of 3 to 5 m of grey 
calcareous mudstone with lenticular beds of bioclastic, ooidal limestone, particularly common at 

the base, where they are widely distinguished on the map extracts.  
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The Cornbrash Formation is the youngest bedrock unit within the site area, cropping out over 

about half the search area, almost all of the site area, and forming a broad south-east sloping 
plateau. It comprises about 3 m thick grey to brown bioclastic shelly rubbly-bedded limestone 
with thin subordinate beds of grey mudstone.  

Mudstone beds in the Bladon Member and Forest Marble Formation may be unstable on steep 
slopes or in excavations.  

The limestone-dominated units of the White Limestone, Forest Marble and Cornbrash 
Formations may be affected by dissolution leading to the widening of joints and the formation 
of linear vertical voids, which are likely to fill with rubble and soil. 

Along valley sides, the Cornbrash Formation outcrops may be affected by cambering. 
Cambering is a widespread phenomenon in the south and east Midlands, although it is not 
known whether it affects the strata at this site. Cambering takes place where beds of 
resistant, permeable rocks such as limestone overlie impermeable clay (or mudstone which 
weathers and softens to clay) along valley sides and escarpments. The superincumbent load 

coupled with water movement along the interface causes the soft plastic clay material to 
squeeze or wash out. Intervening sand beds may exacerbate the effect, but even where such 
permeable beds are absent, large thicknesses of clay may be lost by squeezing. As a result, 
the vertical thickness of the clay beds reduces, and the limestone strata are lowered as a 
‘camber’, comprising blocks separated by minor faults parallel to the valley axis. The 
cambered strata may themselves undergo brittle fracture, so forming blocks separated by 
vertical joints normal to the direction of movement, on which minor vertical displacements 
may take place (forming ‘dip-and-fault’ structures). The displacements on the faults 
associated with cambering is usually quite small (up to 3 m), and they may be undetectable at 
the surface other than in excavations. In addition, the spacing may be too close (tens of 
metres) for them to be distinguishable at 1:10 560 or 1:10 000-scale. Cambering is thought to 
have been initiated during Pleistocene periglacial conditions. It is probably not an ongoing 
process here, but may merge into landslide movement downslope and must be considered a 

potential engineering hazard. 

In narrow valleys a consequence of squeezing of the clay strata may be valley bulging, in 

which the softer material is forced upwards in the floor of the valley, above its normal position, 
becoming folded and possibly faulted. This may also cause the downslope ends of cambers 
to be disrupted. 

Downhill (lateral) movement of the blocks may cause wide fissures (known as ‘gulls’) to form. 
The gulls are likely to fill with loose rock and soil, and in some cases with clay, but can remain 
as voids. Gulls may also result from the collapse of cavities in limestone formed by dissolution 
along joints. Such an origin may be evident from a regular pattern or orientation of gulls 
parallel to local joint sets or not at right angles to the inferred direction of extension. Many 
gulls develop by a combination of these causes.  
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Additional Geological Considerations (see Section 4):
The White Limestone Formation is underlain by four further formations of the Great Oolite Group: 

in ascending order the Horsehay Sand, the mudstone-dominated Sharp’s Hill, the Taynton 
Limestone and the mudstone-dominated Rutland formations, totalling about 20 m in thickness. 
These are underlain by the 2 to 6 m of the ferruginous sandstones of the Northampton Sand 

Formation. Beneath these are over 100m of the mudstone-dominated Lias Group. 

The bedrock strata dip very gently (less than 0.5°) to the south-east. Faults have been mapped 
to the north-east of Bucknell, with displacements of up to about 5 m. It is important to 
understand the nature of geological faults, and the uncertainties which attend their mapped 
position at the surface. Faults are planes of movement, along which, adjacent blocks of rock 
strata have moved relative to each other. They commonly consist of zones, perhaps up to 
several tens of metres wide, containing several to many fractures. The portrayal of such faults 
as a single line on the geological map is therefore a generalisation. Geological faults in this 
area are of ancient origin, are today mainly inactive, and are thought to present no threat to 
property. 

Hydrogeology and groundwater vulnerability: 
The areas of worked ground, although not within the site area, may contain groundwater that 
may have an effect on groundwater beneath the site, albeit at depth. The areas of worked 
ground occur within the White Limestone Formation (see below). 

There are small patches of alluvium, and possibly head, within the site area in the floors and 
flanks of some of the valleys. These deposits are of variable permeability. Groundwater may be 
present in limited quantities in the less permeable deposits, otherwise it is likely to be in hydraulic 
conductivity with the Forest Marble Formation bedrock if the bedrock is relatively permeable, or 
will be perched and drain out if it is more permeable than the bedrock. The deposits are very 
small in area and thickness and there is no borehole water level information relating to them. 
However, the water is likely to be in hydraulic continuity with, and at a similar level to, surface 
water. 

The Great Oolite Group limestones transmit water via fractures that can be enhanced by 
dissolution; water movement through them can therefore be rapid. 

With the exception of the Forest Marble Formation cropping out in the floors and sides of the 
valleys, the whole of the site area is underlain by Cornbrash Formation bedrock. This is a local 
aquifer and several water strikes have been recorded in shallow, site-investigation boreholes 
drilled within the site area. The rest water levels are generally slightly higher than the strike 
levels; both are generally between about 0.5 and 4.0 m below the ground surface. 

The Forest Marble Formation, where present beneath the area, may hold small quantities of 
water in any limestone bands present, but the upper part generally acts as an aquiclude between 
the Cornbrash Formation and the underlying White Limestone Formation. There are no 
boreholes drilled through the Forest Marble Formation in the site area that record water strikes 
within it. 
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The White Limestone Formation constitutes a major aquifer in the area, with some sources of 
public supply. There are several boreholes in the wider area, some within the site area, that 

penetrate this formation. A 34 m deep borehole at Gowell Farm (SP52/19 at SP 5709 2384), 
drilled pre-1909 to supply Bicester with water, penetrated the complete 25 m thickness of the 
White Limestone Formation, underlying about 7.2 m of Forest Marble Formation and terminating 

in the underlying Rutland Formation. Water was struck at 28 m and 32 m below the ground level 
in the White Limestone Formation. The rest water level rose to the surface after the first strike, 
and was artesian, with a rest water level about 1 m above ground level (about 88 m above OD) 
after the second strike. The yield was over 7 l/s. An 80 m deep borehole at Lords Farm (SP52/18 
at SP 5746 2424), drilled in 1941, was drilled through a similar sequence and terminated in the 
Lias. It struck water in the Cornbrash Formation, which was cased out, and at two levels below 
the White Limestone Formation. The rest water level was at 11 m below ground level (about 68 
m above OD) and it yielded 1.7 l/s. Other records of water levels at Lords Farm (SP52/17A, B 
and C at about SP 569 245) show that the water level was at within 3.6 m below ground level 
(about 76 m above OD). 

There are no water analyses from the Cornbrash and Forest Marble Formations, but anticipate 
that water from the limestones will be similar to that from the White Limestone Formation. All of 

the boreholes in the area that have analyses are deeper ones drilled into, and abstracting water 
from, the White Limestone Formation. A typical analysis, one from 1905 of the water from the 
Gowell Farm borehole, records total dissolved solids of 380 mg/l, a chloride ion concentration of 
16 mg/l, a hardness of 207 mg/l (as CaCO3), and nitrates of 0.2 mg/l. A 1935 analysis of several 
samples, taken under pumping conditions, record total dissolved solids of about 300-400 mg/l 
and a chloride ion concentration of 13-32 mg/l. The outcrop, and thus recharge area, of the White 
Limestone Formation lies to the north-west of the site area, within the search area. There are 
areas of worked ground in this formation in the search area. Depending upon the unknown depth 
of the worked ground areas, the water level in the White Limestone Formation may lie above the 
floor of any quarry or similar excavation. If any such worked ground has been backfilled and it is 
unlined, it is possible that the backfill material may affect groundwater flow beneath the site and 
may be in contact with the water within the White Limestone Formation. It is possible that under 
these conditions, the water in this formation may be, or become, contaminated and may 

eventually be transmitted down hydraulic gradient to the water in the formation beneath this site. 

There are insufficient data to determine a groundwater flow direction, but locally it will probably 

be towards the nearest stream and regionally, down-dip towards the south-east. 

The alluvium, and Cornbrash and Forest Marble Formations beneath the site are classified as 
Minor Aquifers with high soil leaching potential on the Environment Agency's Groundwater 
Vulnerability map, Sheet 30, Northern Cotswolds. 

Individual sites will always require more detailed assessments to determine the specific 
impact on groundwater resources. The maps only represent conditions at the surface and 
where the soil and/or underlying formations have been disturbed or removed, the vulnerability 
class may have been changed and site specific data will be required.

Natural Land Gas 
Section 2 indicates whether or not there is any potential susceptibility of the report area to 
surface or near-surface emissions of methane and/or carbon dioxide from natural sources or 

mining. Where methane and carbon dioxide emissions do occur at the surface most appear to 
be derived from abandoned shallow coal mines although a number of recorded incidences 
originate from peat and other natural deposits of organic materials, such as in buried ponds or 
river channels. It should be noted that the exact extent of potential sources of natural land gas, 
particularly that of peat and other organic deposits, can be difficult to predict. 
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An indication of potential for gas emissions does not necessarily indicate that there is a problem. 
That would depend on (1) the quantity of gases in the source rocks or superficial deposits, (2) 

whether they have been released and (3) whether there are pathways for transmission and 
locations for accumulation.  

The relatively small number of gas emission incidents from coal mining and natural sources 
recorded in most areas of the UK suggests that the hazard is relatively minor and of local 
significance compared, for example, with the extensive problems associated with mining related 
subsidence or gas problems associated with landfill sites. However, in some parts of the coal 
fields, such as in parts of Northumberland, a relatively high number of gas emission sites have 
been identified, so the gas hazard is correspondingly greater. Whereas specific problems with 
methane and carbon dioxide from natural sources and mining can cause severe and, 
sometimes, expensive or dangerous problems, most gas emissions from natural sources and 
mining can usually be dealt with readily if they do arise. 

A Residential Property or Non-Residential Property, Commercial or Development Site 
(maximum of 25 hectares) coal mining search from the Coal Authority 
(http://www.ppsearches.co.uk/coal_mining_searches.htm) will indicate whether any shafts or 

adits, which may act as pathways for gas, are located within 20 m of the boundary of the 
property or site. Where the Coal Authority is aware that a property or site being the subject of 
a search has been affected by mine gas, this information will be included in the Coal Mining 
Search Report. 

If the report area is potentially susceptible to surface or near-surface emissions of methane 
and/or carbon dioxide from natural sources or mining, (1) caution should be exercised in 
forward planning on the basis that hazards from natural methane and carbon dioxide impose a 
constraint on development by virtue of public health or safety implications; (2) developers need 
to be aware that potential problems may be associated with gas emissions; (3) employers at 
some places of work may have responsibilities under the Health and Safety at Work etc Act 
1974 to monitor gas levels; and (4) there may be a need to consult an appropriate specialist or 
to seek further information through desk studies and/or site investigations. 

The information in this report should not be used in place of a site investigation. The existence 
of gas emissions at specific sites can only be established by detailed site investigation. The 

level of risk from methane or carbon dioxide in a particular building or underground cavity can 
only be established by monitoring the spaces in which it may accumulate.

Radon
Section 2 describes the level of Radon Protective Measures required during the construction of 
new buildings or extensions to existing buildings, at the site. This determination complies with 
information set out in BR211 Radon: Guidance on protective measures for new dwellings 
(2007edition), which also provides guidance on what to do if the result indicates that 
protective measures are required (please see BRE Website for more details:
www.bre.co.uk/radon ). This assessment is based on the Radon Potential Dataset produced 
jointly by the BGS and the Health Protection Agency (for more information please see the BGS 
website at www.bgs.ac.uk/radon).
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Section 4: Schematic Geological Cross-Section of the Site 

Not to scale

grid ref of north-west side of site    grid ref of south-east side of site 
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This sketch represents an interpretation of the geometrical relationships of the main rock units 
described in the text. Not to scale. 
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Section 5: Geological maps 

Extracts of geology maps around your site are provided in this section, taken from the BGS Digital Geological Map of 
Great Britain at the 1:50,000 scale (DiGMapGB-50). The first four maps show separately the four main layers of 
geology that may be present in an area – artificial (man-made) deposits, landslip deposits, superficial deposits

and bedrock. The fifth ‘combined geology’ map shows all four rock layers superimposed on the same map, to show 
the rocks that occur at the surface just beneath the soil. 

More information on DiGMapGB-50 and how the various rock layers are classified can be found on the BGS website 
(www.bgs.ac.uk), under the DiGMap and BGS Rock Classification Scheme areas. Further descriptions of the rocks 
listed in the map keys can also be obtained by searching against the Computer Code on the BGS Lexicon of named 
Rock Units, which is also on the BGS Website at by following the ‘GeoData’ link. The computer codes are labelled on 
the maps to try and help in their interpretation (with a dot at the bottom left hand corner of each label). However, 
please treat this with caution in areas of complex geology, where some of the labels may overlap several geological 
formations. If in doubt, please contact BGS enquiries. 

The geological formations are listed broadly in order of age in the map keys (youngest first) but only to the formation 
level (a formation is a package of related rocks). Within formations, please be aware that individual members may not 
be ordered by age.
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Artificial deposits  

These include deposits moved and disturbed by man. 

Scale: 1:50000 (1cm = 500m) 

 SITE LOCATION 

Key to Artificial deposits: 

Map colour Computer Code Rock name Rock type 

LSGR
LANDSCAPED GROUND 
(UNDIVIDED) 

UNKNOWN/UNCLASSIFIED 
ENTRY 

MGR MADE GROUND (UNDIVIDED) ARTIFICIAL DEPOSIT 

WGR WORKED GROUND (UNDIVIDED) VOID 

WMGR INFILLED GROUND ARTIFICIAL DEPOSIT 
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Landslip deposits  

These include natural deposits formed by sliding and mass-movement of soils and rocks on hill slopes 
(an alternative term for Landslip deposits is ‘Mass Movement Deposits’) 

Scale: 1:50000 (1cm = 500m) 

 SITE LOCATION 

Key to Landslip deposits: 

No deposits are mapped in the search area 



Geological Assessment - Detailed

Date: 18 February 2008  Page: 13 of 28 
© NERC, 2008. All rights reserved.  BGS Report No:  GR_118892_1  

Superficial deposits 

These include fairly recent geological deposits, such as river sands and gravels, or glacial 
deposits, which lie on the bedrock in many areas (an alternative term for Superficial deposits 
is ‘Drift Deposits’) 

Scale: 1:50000 (1cm = 500m) 

 SITE LOCATION 

Key to Superficial deposits: 

Map colour Computer Code Rock name Rock type 

ALV ALLUVIUM CLAY, SILT, SAND AND GRAVEL 

HEAD HEAD CLAY, SILT, SAND AND GRAVEL 
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Bedrock

Bedrock forms the ground underlying the whole of an area, upon which the other geological 
layers listed above may lie (an alternative term for Bedrock is ‘Solid Geology’) 

Scale: 1:50000 (1cm = 500m) 

 SITE LOCATION 

  Fault 

  Coal, ironstone or other mineral vein 

Note: Faults and Coals, ironstone & mineral veins are shown for illustration and to aid interpretation of the map. Not 
all such features are shown and their absence on the map face does not necessarily mean that none are present 

Key to Bedrock geology:

Map colour Computer Code Rock name Rock type 

CB CORNBRASH FORMATION LIMESTONE 

FMB FOREST MARBLE FORMATION LIMESTONE 

FMB FOREST MARBLE FORMATION 
LIMESTONE AND MUDSTONE, 

INTERBEDDED 

WHL WHITE LIMESTONE FORMATION LIMESTONE 

BLAD BLADON MEMBER 
MUDSTONE AND LIMESTONE, 
INTERBEDDED 

RLD RUTLAND FORMATION MUDSTONE 



Geological Assessment - Detailed

Date: 18 February 2008  Page: 15 of 28 
© NERC, 2008. All rights reserved.  BGS Report No:  GR_118892_1  

Combined ‘Surface Geology’ Map 

This map shows all four rock layers overlaid from the previous maps. 

Scale: 1:50000 (1cm = 500m) 

 SITE LOCATION 

Please see the Keys to the Artificial, Landslip, Superficial and Bedrock geology maps. 
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Section 6: List of geological data available around the site 

This section lists the principal data sets held in the National Geoscience Records Centre that are 

relevant to the site. Descriptions of the data sets and how to obtain copies of records from them 
are given in Sections 7 and 8. Users with access to computing facilities can make their own 
index searches using the BGS Internet Geoscience Data Index, accessible through the BGS 

website at www.bgs.ac.uk

Borehole location map

Scale: 1:40000 (1cm = 400m) 
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Borehole records
(A blank Length field indicates the borehole is confidential or no depth has been recorded 

digitally.) 
Total number of records: 98 

The 'Office' column shows the office at which the records are held and from where copies can be 
obtained (see contact details later in the report). KW=Keyworth, MH & MW=Murchison House, 
WL=Wallingford, EX=Exeter 

Regno Grid_reference Name Length Office SIR

SP52NE1 SP 55010 26410 ARDLEY FIELDS NO.10  KW  

SP52NE6 SP 56350 26250 MANOR FARM BUCKNELL 76.50 WLKW  

SP52NE11 SP 57670 26770 LODGE FARM BAINTON 40.84 WLKW  

SP52NE23 SP 55000 25381 OXFORD-BANBURY SECTION 529 1.00 KW  

SP52NE24 SP 55004 27117 OXFORD-BANBURY SECTION 547 1.00 KW  

SP52NW1 SP 54460 26310 ARDLEY FIELDS NO.1  KW  

SP52NW2 SP 54090 26680 ARDLEY FIELDS NO.2  KW  

SP52NW3 SP 54690 25910 ARDLEY FIELDS NO.3  KW  
SP52NW4 SP 53890 25980 ARDLEY FIELDS NO.4  KW  

SP52NW5 SP 54170 25630 ARDLEY FIELDS NO.5  KW  

SP52NW6 SP 54430 25440 ARDLEY FIELDS NO.6  KW  

SP52NW7 SP 53750 25380 ARDLEY FIELDS NO.7  KW  

SP52NW8 SP 54140 25190 ARDLEY FIELDS NO.8  KW  

SP52NW12 SP 54930 27200 M40 ARDLEY 274P 4.00 KW  

SP52NW26 SP 54940 25220 BUCKNELL EMBKMENT E11 24000-24570 TP527 2.30 KW 313 

SP52NW27 SP 54900 25350 BUCKNELL EMBKMENT E11 24000-24570 TP525 2.90 KW 313 

SP52NW28 SP 54890 25400 BUCKNELL EMBKMENT E11 24000-24570 TP528 3.40 KW 313 

SP52NW30 SP 54996 25329 BUCKNELL EMBKMENT E11 24000-24570 TP526 1.00 KW 313 

SP52NW31 SP 54930 25390 BUCKNELL EMBKMENT E11 24000-24570 BHY2 20.00 KW 313 

SP52NW32 SP 54940 25080 BUCKNELL EMBKMENT E11 24000-24570 TP524 1.00 KW 313 

SP52NW33 SP 54960 25840 BUCKNELL EMBKMENT E11 24000-24570 TP531 4.00 KW 313 

SP52NW34 SP 54960 25920 BUCKNELL EMBKMENT E11 24000-24570 BHY3 19.00 KW 313 

SP52NW35 SP 54980 25940 BUCKNELL EMBKMENT E11 24000-24570 TP534 1.00 KW 313 

SP52NW36 SP 54970 26160 BUCKNELL EMBKMENT E11 24000-24570 BH069 20.00 KW 313 

SP52NW37 SP 54970 26210 BUCKNELL EMBKMENT E11 24000-24570 TP537 1.00 KW 313 

SP52NW38 SP 54950 26250 BUCKNELL EMBKMENT E11 24000-24570 TP536 1.00 KW 313 
SP52NW39 SP 54990 26340 BUCKNELL EMBKMENT E11 24000-24570 TP540 1.00 KW 313 

SP52NW40 SP 54970 26350 BUCKNELL EMBKMENT E11 24000-24570 TP538 1.00 KW 313 

SP52NW41 SP 54970 26640 BUCKNELL EMBKMENT E11 24000-24570 TP541 1.00 KW 313 

SP52NW42 SP 54960 26770 ARDLEY CUTTING C10 25780-27040 TP542 1.00 KW 313 

SP52NW43 SP 54960 26830 ARDLEY CUTTING C10 25780-27040 TP543 1.00 KW 313 

SP52NW44 SP 54970 27070 ARDLEY CUTTING C10 25780-27040 TP545 2.00 KW 313 

SP52NW45 SP 54880 27140 ARDLEY CUTTING C10 25780-27040 TP544 1.00 KW 313 

SP52NW46 SP 54920 27180 ARDLEY CUTTING C10 25780-27040 TP546 1.00 KW 313 

SP52NW48 SP 54960 27120 ARDLEY CUTTING C10 25780-27040 BH070 25.00 KW 313 

SP52NW49 SP 54910 27140 ARDLEY CUTTING C10 25780-27040 BH070A 15.00 KW 313 

SP52NW111 SP 54903 27210 M40 OXFORD-BIRMINGHAM M/W BH075 12.00 KW 3322 

SP52NW205 SP 54040 26390 ARDLEY FIELDS 10.20 WLKW  

SP52SE5 SP 57090 23840 GOWELL FARM BICESTER 43.28 WLKW  

SP52SE9 SP 57450 24230 BICESTER 79.85 WLKW  

SP52SE29 SP 57150 23880 GOWELL FARM 2 43.00 WLKW  
SP52SE55 SP 58080 24550 CAVERSFIELD SEWER BICESTER BH370/5 6.00 KW  

SP52SE176 SP 56950 24500 LORDS FARM  WL  
SP52SE177 SP 56990 24550 LORDS FARM  WL  

SP52SE178 SP 56900 23060 KINGS END FARM BICESTER  WL  
SP52SE182 SP 57800 23830 SLADE FARM CAVERSFIELD 28.96 WL  

SP52SE183 SP 57790 23830 WRETCHWICK FARM BICESTER  WL  

SP52SE203 SP 56500 23490 GOWELL FARM BICESTER 1 2.25 KW 37679 
SP52SE204 SP 56850 23590 GOWELL FARM BICESTER 2 1.75 KW 37679 

SP52SE205 SP 56740 23870 GOWELL FARM BICESTER 3 1.37 KW 37679 

SP52SE206 SP 56970 23850 GOWELL FARM BICESTER 4 1.75 KW 37679 

SP52SE207 SP 56830 23590 GOWELL FARM BICESTER TP 2 1.65 KW 37679 

SP52SE208 SP 57080 23890 GOWELL FARM BICESTER TP 4 1.61 KW 37679 

SP52SE209 SP 56980 23860 GOWELL FARM BICESTER 2 4.22 KW 37680 

SP52SE210 SP 56940 23820 GOWELL FARM BICESTER 3 4.06 KW 37680 

SP52SE211 SP 56980 23810 GOWELL FARM BICESTER 4 3.49 KW 37680 

SP52SE212 SP 56990 23790 GOWELL FARM BICESTER 5 4.10 KW 37680 

SP52SE213 SP 57010 23820 GOWELL FARM BICESTER 6 3.66 KW 37680 

SP52SE214 SP 56970 23900 GOWELL FARM BICESTER 7 3.56 KW 37680 
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Regno Grid_reference Name Length Office SIR

SP52SE215 SP 56990 23720 GOWELL FARM BICESTER TP 1 0.88 KW 37680 
SP52SE216 SP 57620 24200 LORDS LANE  BICESTER  OXFORDSHIRE 1 2.95 KW 37773 

SP52SE217 SP 57610 24170 LORDS LANE  BICESTER  OXFORDSHIRE 2 2.80 KW 37773 

SP52SW1 SP 54880 24600 M40 CARDINGTON 248P 6.00 KW  
SP52SW5 SP 54730 23310 M40 BUCKNELL LODGE 235P 8.00 KW  

SP52SW14 SP 54720 24900 TROWPOOL WELL BICESTER 7.62 WLKW  

SP52SW36 SP 54770 22900 MIDDLETON STONEY SOUTH CUTTING C8 

TP495 

1.00 KW 313 

SP52SW37 SP 54730 23040 EAGLE BROOK EMBANKMENT E10 TP496 3.00 KW 313 

SP52SW38 SP 54710 23050 EAGLE BROOK EMBANKMENT E10 BHY5 10.20 KW 313 

SP52SW39 SP 54730 23080 EAGLE BROOK EMBANKMENT E10 TP498 2.00 KW 313 

SP52SW40 SP 54730 23140 EAGLE BROOK EMBANKMENT E10 TP499 1.00 KW 313 

SP52SW41 SP 54740 23190 EAGLE BROOK EMBANKMENT E10 TP500 2.00 KW 313 

SP52SW42 SP 54670 23200 EAGLE BROOK EMBANKMENT E10 TP501 2.00 KW 313 

SP52SW43 SP 54710 23240 MIDDLETON STONEY NORTH CUTTING C9 

TP502 

2.00 KW 313 

SP52SW44 SP 54660 23330 MIDDLETON STONEY NORTH CUTTING C9 

TP503 

1.00 KW 313 

SP52SW45 SP 54820 23270 MIDDLETON STONEY NORTH CUTTING C9 
TP504 

0.00 KW 313 

SP52SW46 SP 54740 23330 MIDDLETON STONEY NORTH CUTTING C9 

TP505 

3.00 KW 313 

SP52SW47 SP 54770 23320 MIDDLETON STONEY NORTH CUTTING C9 

BH066

19.00 KW 313 

SP52SW48 SP 54810 23340 MIDDLETON STONEY NORTH CUTTING C9 

TP507 

1.00 KW 313 

SP52SW49 SP 54710 23330 MIDDLETON STONEY NORTH CUTTING C9 

BH065

14.00 KW 313 

SP52SW50 SP 54670 23390 MIDDLETON STONEY NORTH CUTTING C9 

TP506 

2.00 KW 313 

SP52SW51 SP 54760 23560 MIDDLETON STONEY NORTH CUTTING C9 

TP508 

2.00 KW 313 

SP52SW52 SP 54760 23610 MIDDLETON STONEY NORTH CUTTING C9 

TP509 

3.00 KW 313 

SP52SW53 SP 54770 23740 MIDDLETON STONEY NORTH CUTTING C9 

TP510 

2.00 KW 313 

SP52SW54 SP 54770 23760 MIDDLETON STONEY NORTH CUTTING C9 

BHY1

2.00 KW 313 

SP52SW55 SP 54760 23960 MIDDLETON STONEY NORTH CUTTING C9 
TP511 

3.00 KW 313 

SP52SW56 SP 54820 24260 BUCKNELL EMBANKMENT E11 TP513 3.00 KW 313 

SP52SW57 SP 54860 24400 BUCKNELL EMBANKMENT E11 TP514 3.00 KW 313 

SP52SW58 SP 54870 24490 BUCKNELL EMBANKMENT E11 TP515 3.00 KW 313 

SP52SW59 SP 54880 24530 BUCKNELL EMBANKMENT E11 TP516 3.00 KW 313 

SP52SW60 SP 54890 24570 BUCKNELL EMBANKMENT E11 TP517 2.00 KW 313 

SP52SW61 SP 54840 24630 BUCKNELL EMBANKMENT E11 TP518 3.00 KW 313 

SP52SW62 SP 54940 24620 BUCKNELL EMBANKMENT E11 TP519 2.00 KW 313 

SP52SW63 SP 54850 24610 BUCKNELL EMBANKMENT E11 BH067 10.00 KW 313 

SP52SW64 SP 54910 24620 BUCKNELL EMBANKMENT E11 BH068 20.00 KW 313 

SP52SW65 SP 54900 24670 BUCKNELL EMBANKMENT E11 TP520 1.00 KW 313 

SP52SW66 SP 54910 24860 BUCKNELL EMBANKMENT E11 TP522 0.00 KW 313 

SP52SW67 SP 54920 24930 BUCKNELL EMBANKMENT E11 TP523 0.00 KW 313 

SP52SW68 SP 54928 24655 M40 OXFORD-BRMHAM OXFORD-BANBURY 

BH0685

10.00 KW 3322 
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Water Well location map

Scale: 1:40000 (1cm = 400m) 
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Water Well Records
Total number of records: 12 

All these records are registered in the main Borehole Records collections (see Borehole Records 
Table and map above), and duplicate, or partial duplicate copies may be held at other sites (at 

Keyworth KW, Exeter EX or Murchison House MH). These represent records that are held in the 
National Well Record Archive of water wells and boreholes held at Wallingford (WF) or 
Murchison House (MW). The Well Registration number is used to index records in the National 
Well Record Archive please quote this if applying for copies of water wells (see contact details 
later in the report). 

Additional index information may be held for the Water Well Records as indicated below, 
indicating the information that can be found on the well record itself. If fields are blank, then the 
well record has not been examined and its contents are unknown. A Yes or a No indicates that 
the well record has been examined and the information as indicated is, or is not, present. This 
information should help you when requesting copies of Records. 

KEY: 

Aquifer = The principal aquifer recorded in the borehole 
G = Geological Information present on the log 
C = Borehole construction information present on the log 
W = Water level or yield information present on the log 
Ch = Water chemistry information present on the log 

Well Reg 

No.

BH Reg No. Name Grid

Easting 

Grid

Northing 

Depth

(m) 

Date Aquifer G C W Ch

SP52/74 SP52NW205/BJ ARDLEY 

FIELDS (LAND 

FILL SITE) 

454040 226390 10.20  GREAT 

OOLITE 

GROUP

Yes Yes Yes No 

SP52/9 SP52NE6/BJ MANOR FARM 

BUCKNELL

456350 226250 76.50 1924 UNKNOWN Yes Yes Yes No 

SP52/10 SP52NE11/BJ LODGE FARM 

BAINTON 

457670 226770 41.00 1949 UNKNOWN Yes Yes Yes No 

SP52/16 SP52SW14/BJ BUCKNELL 
P.S.

454720 224900 7.60  GREAT 
OOLITE 

GROUP

Yes Yes Yes Yes 

SP52/19A SP52SE5/BJ BICESTER P.S. 457090 223840 34.20 1905 GREAT 

OOLITE 

GROUP

Yes Yes Yes Yes 

SP52/17A SP52SE176/BJ LORDS FARM, 

BICESTER

456950 224500 3.70  GREAT 

OOLITE 

GROUP

No Yes No No 

SP52/67 SP52SE183/BJ WRETCHWICK 

FARM

BICESTER

457790 223830   UNKNOWN No Yes No No 

SP52/17B SP52SE177/BJ LORDS FARM, 

BICESTER

456990 224550 3.70  GREAT 

OOLITE 

GROUP

No Yes No No 

SP52/45 SP52SE178/BJ KINGS END 
FARM

BICESTER

456900 223060   UNKNOWN No Yes No No 

SP52/66 SP52SE182/BJ SLADE FARM 

CAVERSFIELD 

457800 223830 29.00 1909 GREAT 

OOLITE 
GROUP

Yes Yes Yes No 

SP52/18 SP52SE9/BJ LORDS FARM 

BICESTER

457460 224240 79.90  UNKNOWN Yes Yes Yes No 

SP52/19B SP52SE29/BJ BICESTER P.S. 457150 223880 42.80 1936 UNKNOWN Yes Yes Yes Yes 
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Boreholes with water level readings
Total number of records: 1 

Reference Easting Northing Location Start_date End_date Readings

SP52/19 457130 223870 EX BICESTER P.S.    

There are no records for Locations with aquifer properties in the selected area

Site investigation reports
Total number of records: 26 

Number Office Title

313 KW OXFORD TO BIRMINGHAM NEW ROUTE WENDLEBURY TO SOULDERN SECTION 

1440 KW BICESTER RAF PROJECT NRS 84-0177 AND 87-0234 REPLACEMENT OF WATER MAINS 

2438 KW UPPER HEYFORD RAF CONSOLIDATED SUPPORT CENTRE 

3310 KW M40 OXFORD TO BIRMINGHAM MOTORWAY BANBURY BY PASS 

3322 KW M40 OXFORD TO BIRMINGHAM MOTORWAY OXFORD TO BANBURY SECTION 

6285 KW OXFORD TO BIRMINGHAM M40 MOTORWAY 

6292 KW BICESTER SOUTHERN BYPASS INTERPRETATIVE REPORT EMBANKMENT DESIGN 

SUPPLEMENT LONDON-BIRMINGHAM-BIRKEHEAD TRUNK ROAD A41 
6293 KW BICESTER SOUTHERN BYPASS INTERPRETATIVE REPORT EMBANKMENT DESIGN 

SUPPLEMENT LONDON-BIRMINGHAM-BIRKEHEAD TRUNK ROAD A41 

6812 KW A43: M40 TO B4031 IMPROVEMENT 

7811 KW RAF UPPER HEYFORD BASE THEATR 

17835 KW A43:M40 TP B4031 IMPROVEMENT 

17836 KW A43:M40 TO B4031 IMPROVEMENT 

17838 KW A43:M40 TO B4031 IMPROVEMENT SUPPLEMENTARY GROUND INVESTIGATION 

19905 KW BICESTER SOUTHERN BY-PASS 

27597 KW LANGFORD VILLAGE BICESTER 

35484 KW FEWCOTT ROAD FRITWELL 

37469 KW LAUNTON ROAD BICESTER OXFORD 

37552 KW TELFORD ROAD BICESTER 

37595 KW RAF UPPER HEYFORD OXFORDSHIRE 

37679 KW GOWELL FARM BICESTER OXFORDSHIRE 

37680 KW GOWELL FARM BICESTER OXFORDSHIRE 

37773 KW LORDS LANE BICESTER OXFORDSHIRE 

37835 KW MAIN STREET STOKE LYNE 

37884 KW EURO 5 DISTRIBUTION CENTRE ARDLEY OXFORDSHIRE 
37988 KW ROYAL ORDNANCE  BICESTER  OXFORDSHIRE 

43801 KW RAF BASE UPPER HEYFORD 

National Grid geological maps (1:10,000 and 1:10,560 scale)
Total number of records: 4 

Map Type Survey Published Revision

SP52NE C 2000 2000  

SP52NW C 2000 2000 2000 

SP52SE C 1999 2000  

SP52SW C 1999 2000  

There are no records for County Series geological maps (1:10,560 scale) in the selected 
area

New Series medium scale geological maps (1:50,000 and 1:63360 scale)
Total number of records: 1 

Sheet Title Type Survey Published Revision

219 Buckingham C 2000 2002  
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Old Series one inch geological maps (1:63360 scale)
Total number of records: 3 

Sheet Title Type Survey Published Revision

45NE Buckingham D  1873  

45NE Buckingham S  1871  

45SE Bicester S  1863  

There are no records for Hydrogeological maps (various scales) in the selected area

Geological Memoirs
Total number of records: 1 

Title Date

Buckingham 2002 

There are no records for Technical reports in the selected area

There are no records for Waste sites in the selected area

Mining plans
Total number of records: 3 

Record Type Plan No. Title

KP 12374 OXFORDSHIRE/BANBURY PROSPECT 1984-1985 VIBROSEIS PLANING MAP 

KP 12375 OXFORDSHIRE/BANBURY PROSPECT NCB & OIL COMPANY DATA TRADED & 

UNTRADED 1984 

KP 18191 WESTPHALIAN A & B OF THE COALFIELDS OF ENGLAND & WALES ( INCLUDING 

CANONBIE ) 



Geological Assessment - Detailed

Date: 18 February 2008  Page: 23 of 28 
© NERC, 2008. All rights reserved.  BGS Report No:  GR_118892_1  

Section 7: Descriptions of BGS databases  

Note that this report is not a definitive listing of all data held in BGS. 

Borehole Records and Water Wells

Records of boreholes, shafts and wells from all forms of drilling and site investigation work.  Some 
900,000 records dating back over 200 years and ranging from one to several thousand metres deep.  
Currently some 50,000 new records are being added to the collection each year. 

A small percentage of the borehole records are held commercial-in-confidence for various reasons and 
cannot be released without the written permission of the originator. If any of the records you need are 
listed as confidential apply in the normal way.  BGS Enquiry Service staff will release the data where this 
is possible or provide you with the information needed to contact the originator.  

Where records are held in more than one office, the contents may differ. Enquiries principally requiring 
water related information should contact the Wallingford or Edinburgh office. 

Water levels 

These represent a subset of records within the National Well Record Archive of water wells and 
boreholes where there are either digital or analogue time series of water levels, or where available water 
level data span multiple years. Time series data are held for approximately 1500 boreholes distributed 
nationally. Other water level data is available where records have been inspected and digitised. 
Record’s, are identified by the Well Registration number used for water wells (see above). Please 
contact our Wallingford office to discuss your specific requirements and to obtain costs. 

Aquifer properties 

These are locations where data on aquifer physical properties (transmissivity, specific yield, storage, 
porosity or hydraulic conductivity) are held. The data include raw data from field and laboratory 
investigations, and site-specific summaries of the data. Coverage is limited to aquifers in England and 
Wales. Records are identified by an aquifer property identifier, which should be quoted when ordering 
data.  This data should be ordered separately, but will normally be provided and charged for as part of 
the relevant borehole records. 

Site investigation reports  

Additional laboratory and test data may be available in these reports, subject to any copyright and 
confidentiality conditions.  The grid references used are based on an un-refined rectangle and therefore 
may not be applicable to a specific site.  Borehole records in these reports will be individually referenced 
within the borehole records collection, described above. 

Geological maps 

- National Grid maps (1:10,000 and 1:10560 scale)  - Since the 1960s the standard large-scale 
map for recording geological information has been the Ordnance Survey (OS) quarter sheet 
covering a 5km square area.  The maps are supplied in different formats depending on their age 
and the method of reproduction used.  Only the latest most up-to-date version is listed. 

- County Series map sheets (1:10,560 scale) - Maps produced on OS County Series sheets 
between approximately 1860 and 1960.  The list indicates distinct examples of maps from separate 
surveys or revisions.  It is advisable to discuss your requirements before ordering or travelling to 
view these maps. 

- New Series medium scale maps (1:50,000 and 1:63360 scale) - Maps at either scale covering 
the OS New Series one-inch map sheet areas used by BGS.  Please note that the sheet numbering 
is not the same as used for current OS 1:50,000 topographic maps. 

- Old Series medium scale one-inch maps (1:63,360 scale) - Early geological mapping covering 
the OS Old Series one-inch map sheet areas.  Applies to England and Wales only. 

While there may be information relevant to your enquiry on older maps, you will generally want the latest 
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edition, and National Grid maps will be preferred to County Series maps, and New Series to Old Series. 

Memoirs  

Explanatory sheet memoirs describing the geology of the areas covered by either the medium scale 
(1:50,000 and 1:63,360) map series. 

Technical reports 

The open file reports listed are mainly from the Onshore Geology Series. These include descriptions of 
the geology for the National Grid series geological sheets.  Please note that the location details in the 
database are not yet complete so it is possible that not all the relevant reports available will be listed. 

Waste sites

Listing of some 3500 waste sites for England and Wales identified by BGS as part of a survey carried 
out on behalf of the Department of the Environment in 1973. Later information is available from the 
Environment Agency. 

Mine Plans 

Plans of various types, principally relating to mining activity and including abandonment plans.  For mine 
plans, the coverage is not comprehensive, but that for Scotland is the most complete. The search 
includes the collection of Plans of Abandoned Mines (Other than Coal & Oil Shale) for Scotland and the 
non-coal plans in the BGS Land Survey Plans collection, (mainly Scotland). Microfilm copies of the 
Plans of Abandoned Mines (Coal & Oil Shale) for Scotland and the Coal Authority’s catalogues are 
available for consultation by prior appointment. 

The mine plans listed for the rest of England and Wales (excluding SW England, which is not covered) 
include working copies, compilations and interpretations, which may be copyright or confidential and 
therefore not be available for purchase.  The general nature of some of the plans means that they may not 
be applicable to a specific site. However, the presence of mining data could indicate that further specialist 
advice or interpretation is required. Large-scale plans produced for site investigations or other purposes are 
also included for completeness.

Section 8: How to access or inspect data 

Borehole Records – contact BGS Enquiry Service (see end of section)

Copies of borehole records can be supplied (order form enclosed) at the flat rate of £13 (+VAT) per log 
with a minimum charge £26 (+VAT). Normal first class postage within the UK is included.  Next day 
recorded delivery or express parcel dispatch is available on request and charged at cost.  Copies of 
documents can be forwarded by facsimile transmission at an additional charge of £0.50 (+VAT) per A4 
sheet. Records with additional detailed geological information derived from BGS examination of 
borehole material may be charged at the current ‘value-added’ rate. If you have a need for data with 
particular geological characteristics, then please contact the enquiries office to discuss your 
requirements (additional charges may apply). 

Alternatively you can make an appointment to visit the relevant enquiry office and examine the records 
yourself.  The Commercial User Ticket (see below) covers inspection of the borehole logs and includes 
access to a set of relevant documents for one unit area (typically a 5 km x 5 km area).  A further charge 
of £19 (+ VAT) is due for each additional set examined.  Data can be freely extracted from the records 
but any copies requested will be charged as above. 

Water wells – contact BGS Enquiry Service

Copies of records can be supplied (order form enclosed) at the flat rate of £13 (+VAT) per log with a 
minimum charge £26 (+VAT). Normal first class postage within the UK is included.  Next day recorded 
delivery or express parcel dispatch is available on request and charged at cost.  Copies of documents 
can be forwarded by facsimile transmission at an additional charge of £0.50 (+VAT) per A4 sheet. 
If you have a need for data with particular hydrogeological characteristics, then please contact the 
relevant enquiries office (England and Wales =Wallingford, Scotland=Edinburgh) to discuss your 
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requirements (additional charges may apply).

Alternatively you can make an appointment to visit the relevant enquiry office and examine the records 
yourself. 

Records for England and Wales are held at Wallingford where the visitor charge is £9.50/hour (+VAT, 
with a minimum charge of £19 (+VAT). 

Records for Scotland are held with the borehole records at our Edinburgh office the above Borehole 
Record charges cover them and apply. 

BGS Memoirs, maps and open file reports – contact BGS Sales (details below)

BGS Memoirs, maps and open file reports relevant to your area can be examined in the appropriate 
BGS Library.  Copies can be ordered from our main Sales Desk: Sales Desk, British Geological Survey, 
Keyworth, Nottingham NG12 5GG Tel: 0115 936 3241, Fax: 0115 936 3488, E-mail: sales@bgs.ac.uk.   

Sales Desks are also located in Edinburgh; Tel: 0131 650 0358, Fax: 0131 667 2785, E-mail: 
scotsales@bgs.ac.uk, and London; Tel: 020 7589 4090, Fax: 020 7584 8270, E-mail: 
bgslondon@bgs.ac.uk.  BGS London also maintains a reference collection of all BGS publications. 

Please check price and P&P before ordering. 

Waste Sites – contact BGS Enquiry Service

Copies of register entries, containing a variety of levels of data recording, can be obtained from the BGS 
Enquiry Service (price on application). The registers can also be inspected by visit (see above) 

Mine Plans – contact BGS Enquiry Service

Mine Plans are available for consultation by prior appointment. Copies can also be obtained - price on 
application. 

Commercial User Ticket – contact BGS Enquiry Service

A combined day ticket for commercial visitors to the National Geological Data Centre and the Library is 
£55 (+VAT) and there is a £33 (+VAT) day ticket for visitors who only wish to use the Library.  Frequent 
visitors can purchase an annual subscription at £275 (+VAT) for access to the NGDC and the Library or 
£155 (+VAT) for use of the Library only.  Further details can be provided on request. 
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BGS ENQUIRY SERVICE Contact Details: 

Keyworth (KW) Office 
For Borehole and other records (excluding water well records & hydrogeological data) in England & 
Wales (excluding Northern England, and Devon & Cornwall): 
Records & Data Enquiries 

Kingsley Dunham Centre 

Keyworth 

Nottingham

NG12 5GG 

Tel: 0115 9363143 

Fax:  01159 363276 

Exeter (EX) Office 

For Borehole and other records (excluding water well records & hydrogeological data) in Devon & 

Cornwall: 
Records & Data Enquiries 

BGS Exeter Business Centre 

Forde House 
Park Five Business Centre 
Harrier Way 
Sowton 
Exeter

Devon

EX2 7HU

Tel: 01392 445271 

Fax: 01392 445371

Wallingford (WL) Office 

For water well records and hydrogeological data (water levels, water chemistry and aquifer properties) in 

England & Wales: 
Records & Data Enquiries 

British Geological Survey, 

Maclean Building, 

Wallingford,

Oxford 

OX10 8BB.

United Kingdom  

Tel: 01491 838800  

Fax: 01491 692345

Email: hydroenq@bgs.ac.uk

Murchison House (MH or MW) Office: 

For water well records and hydrogeological data for Scotland, and all other records in Scotland & 

Northern England:
Records & Data Enquiries 

Murchison House 

West Mains Road 

Edinburgh

EH9 3LA 

Tel:  0131 650 0282 

Fax:  0131 650 0252 

Email:  boreholesnorth@bgs.ac.uk
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Section 9: More detailed geological reports available from BGS 

This report forms part of the GeoReports range offered by the BGS Enquiry Service, including reports 
describing site geology, hydrogeology and geological hazards. For details on these please contact: 

BGS Central Enquiries Desk 
British Geological Survey 
Kingsley Dunham Centre 
Keyworth 
Nottingham
NG12 5GG 
Tel: 0115 936 3143 
Fax: 0115 936 3276 
Email: enquiries@bgs.ac.uk

Or visit the GeoReports online shop at www.bgs.ac.uk/georeports

Section 10: Supporting Information 

 The geological map extracts in Section 5 of this report are extracted from the BGS 1:50,000 scale 
Digital Geological Map of Great Britain (DiGMapGB-50). More information on DiGMapGB-50 can be 
found on the BGS website at http://www.bgs.ac.uk/products/digitalmaps/digmapgb_50.html

 Further descriptions of the rocks listed in the map keys in Section 4 can be obtained by searching 
against the Computer Code (in the map Key) on the BGS Lexicon of named Rock Units, which can 
be found on the BGS Website at www.bgs.ac.uk by following the ‘GeoData’ link 

Descriptions of how the various rock layers identified on the maps are classified can be found in the 
BGS Rock Classification Scheme.
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Section 11: Terms and Conditions

General Terms & Conditions 

This report is supplied in accordance with the GeoReports Terms & Conditions available on the BGS website at 
www.bgs.ac.uk/georeports and also available from the BGS Central Enquiries Desk at the above address. 

Important notes about this report 

 The data, information and related records supplied in this report by BGS can only be indicative and should not 
be taken as a substitute for specialist interpretations, professional advice and/or detailed site investigations.  
You must seek professional advice before making technical interpretations on the basis of the materials 

provided.

 Geological observations and interpretations are made according to the prevailing understanding of the subject at 
the time.  The quality of such observations and interpretations may be affected by the availability of new data, by 
subsequent advances in knowledge, improved methods of interpretation, and better access to sampling 
locations.

 Raw data may have been transcribed from analogue to digital format, or may have been acquired by means of 
automated measuring techniques. Although such processes are subjected to quality control to ensure reliability 
where possible, some raw data may have been processed without human intervention and may in consequence 
contain undetected errors. 

 Detail, which is clearly defined and accurately depicted on large-scale maps may be lost when small-scale maps 
are derived from them. 

 Although samples and records are maintained with all reasonable care, there may be some deterioration in the 
long term. 

 The most appropriate techniques for copying original records are used, but there may be some loss of detail and 
dimensional distortion when such records are copied. 

 Data may be compiled from the disparate sources of information at BGS's disposal, including material donated 
to BGS by third parties, and may not originally have been subject to any verification or other quality control 
process.

 Data, information and related records, which have been donated to BGS, have been produced for a specific 
purpose, and that may affect the type and completeness of the data recorded and any interpretation.  The 
nature and purpose of data collection, and the age of the resultant material may render it unsuitable for certain 
applications/uses. You must verify the suitability of the material for your intended usage. 

 If a report or other output is produced for you on the basis of data you have provided to BGS, or your own data 
input into a BGS system, please do not rely on it as a source of information about other areas or geological 
features, as the report may omit important details. 

 The topography shown on any map extracts is based on the latest OS mapping and is not necessarily the same 
as that used in the original compilation of the BGS geological map, and to which the geological linework 
available at that time was fitted. 

Copyright: 
Copyright in materials derived from the British Geological Survey's work, is owned by the Natural Environment 
Research Council (NERC) and/ or the authority that commissioned the work. You may not copy or adapt this 

publication, or provide it to a third party, without first obtaining NERC’s permission, but if you are a consultant 
providing advice to your own client you may incorporate it unaltered into your report without further permission, 

provided you give a full acknowledgement of the source. Please contact the BGS Intellectual Property Rights 
Manager, British Geological Survey, Kingsley Dunham Centre, Keyworth, Nottingham NG12 5GG. Telephone: 0115 
936 3100. 
© NERC 2008 All rights reserved. 

Report issued by: 

BGS Enquiry Service

This product includes mapping data licensed from the Ordnance Survey® with the permission of the Controller of 
Her Majesty’s Stationery Office. © Crown Copyright 2008. All rights reserved. Licence number 100037272 
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A report to Bicester Town Council on a Tier 1 hydrological risk 
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1 Executive summary 
 
Peter Mitchell Associates, on behalf of TurfTrax Ground Management Systems Limited, have 
completed a Tier 1 hydrological risk assessment of land being considered for development as 
a new cemetery for Bicester.  The key issues that have been identified are summarised below. 
 
The Council has identified broad areas of land on the outskirts of the town.  This report is an 
initial assessment of the identified site to the NW to establish its suitability for use as a 
cemetery.  In order to study independent data concerning the site, a Detailed Geological 
Assessment report was commissioned from the British Geological Survey (BGS).  This 
Assessment is attached as an appendix to this report and extracts from it have been 
incorporated into the text below. 
 
The vulnerability ranking assigned to this site is ‘Moderate’, and the numbers of anticipated 
annual burials gives a Risk Rating of ‘High’.  
 
The site characteristics that raised the vulnerability score were: 
 

• Absence of superficial deposits  

• High water table 

• Aquifer – the area is underlain by a minor aquifer 
 
Subject to appropriate site investigations and agreement with the EA, it may be possible to 
either adjust the risk rating of the site or to design measures, such as drainage or 
specifications for burials, to mitigate risk to groundwater. 
 
It is recommended that this report and the accompanying BGS report be sent to the EA,  and 
dialogue should be established with the EA, to ascertain it’s requirements for further 
assessment of this site’s suitability for development as a cemetery.   
 
Subject to the outcome of this dialogue, if detailed site investigations were thought desirable, 
it is proposed that a specific area for development is identified and that this should be subject 
to the following site investigative works: 
 

1. A topographic survey to provide a basis for designing the cemetery and any necessary 
drainage infrastructure. 

 
2. An electro-magnetic induction (EMI) survey to provide a basis for establishing the most 

appropriate locations for excavating test pits down to a maximum depth of 3.5 m and 
installing a minimum of three dip wells (up to 10 m deep) to monitor ground water 
depth.  The EMI data would be shown on the site plan to two different depths (200 mm 
and 1.2 m).  

 
3. Assessment of the soil profile pits, and to ‘window sample’ material removed during the 

boring of the dip wells, in terms of the type, condition and physical properties of the 
soil exposed.  The results will be used to determine factors that may influence the 
appropriateness of the site for burial purposes and the vulnerability of the environment 
to contamination from the proposed development.  

 
4. Monitor the groundwater levels in the dip wells over a winter period, i.e. during the 

period of highest rainfall. 
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5. Determine any appropriate options for mitigating risk to ground and surface water by 
improving the surface and subsurface drainage status.  

 
 
Depending upon the results of this sampling and analysis, it may be possible to use the site as 
a cemetery subject to certain restrictions such as the installation of an appropriate drainage 
scheme. 
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2 Introduction 
 
This report is an initial assessment of a broad area of land on the NW outskirts of Bicester 
with respect to it’s suitability for use as a cemetery. 
 
Whilst definitive data regarding the pollution from cemeteries is scarce, any planning 
application for a new cemetery will be assessed by the local Environment Agency (EA) team 
against their Research and Development Technical Report P223 published in 1999 entitled 
‘Pollution Potential of Cemeteries – Draft Guidance’.  The approach to risk assessment 
adopted by the report can be summarised by the following excerpt: 
 
“in order to be able to provide guidance which will enable Environment Agency staff to adopt a 
consistent approach when assessing the risks associated with the development of human or animal 
burial grounds. The guidance is directed principally at the potential threats to groundwater resources, 
but account is taken also of possible risks to surface waters, soils and the atmosphere”1 
 
The report provides a framework for assessing the risks associated with cemeteries. The first 
stage is a ‘Tier One’ preliminary site assessment that provides an initial review of the potential 
pathways for contamination and receptors in proximity to the site.  
 
The P233 report sets out the likely types and quantities of pollutants released by the burial of 
human bodies. The key to whether a site would be considered suitable is the rate at which 
such pollutants would be transported through the ground to enter water supplies: 
 
“Pathways which pose the greatest threat to groundwaters from dissolved and particulate 
contaminants are those where hydrogeological factors allow rapid movement of pollutants from the 
source to the groundwater…  
 
Consequently, coarse granular or heavily fractured sub-soils, fissured aquifer materials, or those of 
restricted mineralogy, are unlikely to offer significant opportunities for attenuation by many of the 
processes…By contrast, aquifers composed of sediments or rocks of mixed mineralogy and in which 
groundwater flows are irregular, provide more effective protection of groundwater from surface 
derived pollution.”2 

 
 
The EA’s Technical Report P223 identifies that the number of burials in a proposed cemetery 
will affect the overall assessment of the environmental risk. Thus a site considered low risk in 
terms of groundwater vulnerability, automatically becomes a high risk proposal if more than 
100 burials are anticipated each year. This relationship between vulnerability class, burial 
rates and level of risk is shown schematically in Figure 5.2 of P223, featured later in this 
report.  
 

                                  
1 P223 page 1 
2 P223 page 30 
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The first step in considering any proposed cemetery site at Bicester should therefore be to 
assess it against a groundwater vulnerability ranking chart (Table 1): 
 
Table 1.  Groundwater Vulnerability Ranking Chart (Table 5.1 in P223) 

Ranking 
 

Very Low Low Moderate High Very High 

Drift type 
 

Clay Silt Silty sand Sand / gravel Absent 

Drift 
thickness 
 

>5m >3 – 5m 3m 0 – 3m Absent 

Depth to 
water table 

>25m 11 – 25m 10m 5 – 9m < 5m 

Flow 
mechanism 

Intergranular    Fissured 

Aquifer 
 

Non-aquifer  Minor aquifer  Major aquifer 

Abstraction 
and Source 
Protection 
Zone 

Outside Zone 
111 

Within Zone 
111 

Close to 
boundary of 
Zones 11 & 

111 

Within Zone 
11 

Within Zone 1 
or <250m 
from private 

source 
Watercourses 
and springs 

>100m >70 <100m >50 <70m >30m <50m <30m 

Drains 
 

>100m >40 <100m 30 – 40m >10 <30m <10m 

 
A scoring scheme (Table 2) is used to provide a comparison mechanism: 
 
Table 2.  Scoring scheme for Tier 1 risk assessments 

Vulnerability Element score Total score (Range) 

Very low 2 – 1 16 – 8 

Low 4 – 3 32 -24 

Moderate 6 – 5 48 – 40 

High 8 – 7 64 – 56 

Very high 10 – 9 80 – 72 

 
Using this system, a total score (range) for vulnerability class can be obtained for each site: 
 
Table 3.  Vulnerability class for Tier 1 risk assessments 

Low vulnerability 8 – 32 

Moderate vulnerability 32 – 56 

High Vulnerability 56 – 80 

 
The vulnerability class is then considered in the light of burial rates and an overall level of risk 
projected.  In order to study independent data concerning the site, a Detailed Geological 
Assessment report was commissioned from the British Geological Survey (BGS). This 
Assessment is attached as an appendix to this report and diagrams and text extracts from it 
have been incorporated into the text below.  
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3 Site location and description 
 
There are two potential sites located on the NW outskirts of Bicester as shown below: 
 

 
Figure 1.  Site location plan. 
 

 
Figure 2. Site aerial view. 

 
The land is predominantly under agricultural use with a relatively small area occupied by 
buildings.  It is traversed by a stream and a railway line.  The slope and principal drainage 
direction is to the south-east.  The drainage is dendritic in pattern and tributaries run in other 
directions. 
 
Site elevation ranges from 75 metres above Ordnance Datum (OD) in the stream valley in the 
south to 120 m in the north-west of the search area. 
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4 Site geology and hydrogeology 
 
The geology of the site is summarised in Figures 3 and 4. 
 

 

Figure 3. Schematic diagram of NW site geology. 

 
The site identified for potential cemetery development only occupies approximately the middle 
third of the surface, i.e. situated on the Forest Marble Formation. 
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4.1 Superficial deposits (Drift) 

 

 
Figure 4a. Superficial geology in the NW 
area. 
 

 
 
The BGS report covers a wider area than that for the proposed cemetery development and 
includes land to the west of the M40 motorway and the built up area to the east of the site, 
hence its reference to two streams. 
 
The streams are flanked by narrow tracts of alluvium of late Quaternary age, comprising 
sandy silty calcareous clay overlying gravelly sandy silty clay, with limestone clasts.  The 
alluvial deposits are up to 150 m wide, are generally between 1 to 2 m in thickness (rarely 
exceeding 3 m in thickness).  They may locally include highly compressible, organic-rich 
(peaty) layers. 
 
Locally, hollows in these valley sides are floored by thin deposits of head, formed by soil creep 
or hill wash.  Their composition reflects that of the local materials from which they were 
derived, either the bedrock or other types of superficial deposit, or both in combination.  Head 
deposits typically are poorly stratified and poorly sorted, and can be variable in composition. 
Locally, they are typically composed of variably stony sandy silty clay.  Head deposits may be 
more extensive than shown on the geological map, but if so, probably only as a layer between 
0.3 m and 1 m in thickness, and possibly discontinuous. 
 
It can be appreciated that the location of any cemetery development would not include either 
stream.  There are thus effectively no superficial deposits within the search area. 
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4.2 Rockhead depth 

 
Rockhead is close to the surface. 
 
4.3 Bedrock geology: 

 

 
Figure 4. Bedrock geology in the NW area. 
 
Key to bedrock geology maps: 

 
 
The search area is underlain at rockhead by various formations and members of the Great 
Oolite Group, of Mid-Jurassic age, which are dominated by limestones with subordinate 
mudstone beds. 
 
The White Limestone Formation, forms a broad plateau to the north-west of the proposed 
cemetery.  This comprises 10 to 18 m thickness of white to yellow, bedded, peloidal and 
bioclastic limestone (see Additional Geological Considerations below).  
 
The White Limestone Formation is overlain with an erosive contact by the Forest Marble 
Formation.  The Forest Marble Formation forms a narrow outcrop between the White 
Limestone and Cornbrash Formations, and also crops out on the flanks of the stream valleys.  
The Formation is composed of 3 to 5 m of grey calcareous mudstone with lenticular beds of 
bioclastic, ooidal limestone, particularly common at the base, where they are widely 
distinguished on the map extracts. 
 
The Cornbrash Formation is the youngest bedrock unit within the site area, cropping out over 
most of the area proposed as cemetery and forming a broad south-east sloping plateau.  It 
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comprises about 3 m thick grey to brown bioclastic shelly rubbly-bedded limestone with thin 
subordinate beds of grey mudstone. 
 
Mudstone beds in the Forest Marble Formation may be unstable on steep slopes or in 
excavations. 
 
The limestone-dominated units of the White Limestone, Forest Marble and Cornbrash 
Formations may be affected by dissolution leading to the widening of joints and the formation 
of linear vertical voids, which are likely to fill with rubble and soil. 
 
Additional geological considerations: 
 
The White Limestone Formation is underlain by four further formations of the Great Oolite 
Group: in ascending order the Horsehay Sand, the mudstone-dominated Sharp’s Hill, the 
Taynton Limestone and the mudstone-dominated Rutland formations, totalling about 20 m in 
thickness.  These are underlain by the 2 to 6 m of the ferruginous sandstones of the 
Northampton Sand Formation.  Beneath these are over 100 m of the mudstone-dominated 
Lias Group. 
 
The bedrock strata dip very gently (less than 0.5°) to the south-east.  Faults have been 
mapped to the north-east of Bucknell, beyond the proposed cemetery development, with 
displacements of up to about 5 m.  It is important to understand the nature of geological 
faults, and the uncertainties which attend their mapped position at the surface.  Faults are 
planes of movement, along which, adjacent blocks of rock strata have moved relative to each 
other.  They commonly consist of zones, perhaps up to several tens of metres wide, containing 
several to many fractures.  The portrayal of such faults as a single line on the geological map 
is therefore a generalisation.  Geological faults in this area are of ancient origin, are today 
mainly inactive, and are thought to present no threat to property. 
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4.4 Hydrogeology: 

 
With the exception of the Forest Marble Formation cropping out in the floors and sides of the 
valleys, the whole of the site area is underlain by Cornbrash Formation bedrock.  This is a local 
aquifer and several water strikes have been recorded in shallow, site-investigation boreholes 
drilled within the site area.  The rest water levels are generally slightly higher than the strike 
levels; both are generally between about 0.5 and 4.0 m below the ground surface. 
 
The Forest Marble Formation, where present beneath the area, may hold small quantities of 
water in any limestone bands present, but the upper part generally acts as an aquiclude 
between the Cornbrash Formation and the underlying White Limestone Formation.  There are 
no boreholes drilled through the Forest Marble Formation in the site area that record water 
strikes within it. 
 
The White Limestone Formation constitutes a major aquifer in the area, with some sources of 
public supply.  There are several boreholes in the wider area, some within the site area, that 
penetrate this formation: 
 

• A 34 m deep borehole at Gowell Farm (SP52/19 at SP 5709 2384), drilled pre-1909 to 
supply Bicester with water, penetrated the complete 25 m thickness of the White 
Limestone Formation, underlying about 7.2 m of Forest Marble Formation and 
terminating in the underlying Rutland Formation.  Water was struck at 28 m and 32 m 
below the ground level in the White Limestone Formation.  The rest water level rose to 
the surface after the first strike, and was artesian, with a rest water level about 1 m 
above ground level (about 88 m above OD) after the second strike.  The yield was over 
7 l/s.  

 

• An 80 m deep borehole at Lords Farm (SP52/18 at SP 5746 2424), drilled in 1941, 
was drilled through a similar sequence and terminated in the Lias.  It struck water in 
the Cornbrash Formation, which was cased out, and at two levels below the White 
Limestone Formation.  The rest water level was at 11 m below ground level (about 68 m 
above OD) and it yielded 1.7 l/s.  

 

• Other records of water levels at Lords Farm (SP52/17A, B and C at about SP 569 245) 
show that the water level was at within 3.6 m below ground level (about 76 m above 
OD). 

 
There are insufficient data to determine a groundwater flow direction, but locally it will 
probably be towards the nearest stream and regionally, down-dip towards the south-east. 
 
The alluvium, and Cornbrash and Forest Marble Formations beneath the site are classified as 
Minor Aquifers with high soil leaching potential on the Environment Agency's Groundwater 
Vulnerability Map, Sheet 30, Northern Cotswolds. 
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5 Boreholes 
 
The plan below shows the location of boreholes relative to the proposed cemetery 
development: 
 

 
Figure 5. Site location, boreholes and watercourses. 
 
 
The BGS report includes an extensive table referring to these boreholes. 
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6 Water wells  
 
The plan below shows the location of water wells relative to the proposed cemetery 
development: 
 

 
Figure 6. Site location, water wells. 
 
 
The BGS report includes an extensive table referring to these water wells. 
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7 Indicative flood plains 
 
According to the EA’s website, the NW of Bicester lies outside any indicative flood plain (Figure 
6). 
 
 

 
Figure 6. Environment Agency website flood risk map. 
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8 Groundwater source protection zones (SPZs) 
 
The Environment Agency (EA) has defined Source Protection Zones (SPZs) for 2000 
groundwater sources such as wells, boreholes and springs used for public drinking water 
supply.  These zones show the risk of contamination from any activities that might cause 
pollution in the area.  The closer the activity, the greater the risk.  
 
Zone 1 (Inner protection zone) 

Any pollution that can travel to the borehole within 50 days from any point within the zone is 
classified as being inside zone 1.  This applies at and below the water table.  This zone also 
has a minimum 50 metre protection radius around the borehole.  These criteria are designed 
to protect against the transmission of toxic chemicals and water-borne disease. 
 
Zone 2 (Outer protection zone)  

The outer zone covers pollution that takes up to 400 days to travel to the borehole, or 25% of 
the total catchment area – whichever area is the greatest.  This travel time is the minimum 
amount of time that we think pollutants need to be diluted, reduced in strength or delayed by 
the time they reach the borehole. 
 
Zone 3 (Total catchment) 

The total catchment is the total area needed to support removal of water from the borehole, 
and to support any discharge from the borehole. 
 
According to the EA’s website, the Bicester area lies outside Zone 3 (Figures 7a & 7b): 
 

  
Figure 7a. Ground Water Source Protection Zones 
Key: Purple = Total catchment, Green = Outer Zone, Red = Inner 

Zone. Taken from Environment Agency website SPZ map. 

Figure 7b. Ground Water Source Protection Zones 
Taken from Environment Agency website SPZ map. 
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9 Risk assessment 
 
9.1 Site Vulnerability Assessment  

 
Pertinent criteria, associated comment and assigned score are presented in Tables 4 and 5. 
 
Table 4.  Site vulnerability criteria and comment 
Criteria Comment 

Drift Type Absent 

Drift Thickness N/A 

Depth to Water Table 0.5m to 4m 

Flow Mechanism Fracture Flow 

Aquifer Minor aquifer 

Abstraction and SPZ Outside SPZ 3 

Watercourses and springs >100 (subject to precise location within the identified area 

Drains None known to be present 

 
Table 5.  Site vulnerability assessment score sheet 
Factor Site Characteristics Ranking Score 

Drift type Absent Very High 10 - 9 

Drift thickness N/A Very High 10 - 9 

Depth to water table 0.5m to 4m Very High 10 - 9 

Flow mechanism Fracture Flow Very High 10 - 9 

Aquifer Minor aquifer Moderate 6 - 5 

Abstraction and Source Protection Zone Outside SPZ 3 Very Low 2 - 1 

Watercourses and springs >100m Very Low 2 - 1 

Land Drains None known to be present Very Low 2 - 1 

Total (range)  52 - 44 

 
Vulnerability Range Actual 

Low vulnerability 8 – 32  

Moderate vulnerability 32 – 56 44 - 52 

High Vulnerability 56 – 80  

 
 
9.2 Vulnerability Class 

 
Based upon the total ranking score indicated, the site may be classified with a vulnerability 
class of: 

 

Low:   Moderate: X High:  

 
 
9.3 Scale of Development  
 
The anticipated number of annual full earth burials, as opposed to cremated remains, is 50. 
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9.4 Level of Risk 

 
The EA level of risk to the number of anticipated burial rates and groundwater vulnerability 
using a nomograph reproduced in Figure 8. 
 

 
Figure 8. Schematic relationship between burial rates, vulnerability class and level of risk (from EA R & D Technical Report P223 
(1999). 

 
With reference to Figure 8, the level of risk at this site is considered to be ‘High’. 
 

50 bodies per 
year 
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10 Discussion and conclusions 
 
The vulnerability ranking assigned to this site is ‘Moderate’, however the numbers of 
anticipated annual burials gives rise to a Risk Rating of ‘High’.  
 
The site characteristics that raised the vulnerability score were: 
 

• Absence of superficial deposits  

• High water table 

• Aquifer – the site is underlain by a minor aquifer 
 
Applied Geotechnical Engineering excavated a number of trial pits around the Bicester ring 
road during June 2006.  Two trial pits were located near Lords Farm and revealed rubbly, very 
thinly bedded limestone with a clayey, sandy matrix down to 1.2 m with a stronger limestone 
beneath to 1.9 m (grave depth).  Groundwater was not encountered in either trial pit.  
 
There may be significant seasonal fluctuation in groundwater levels as the BGS report 
indicates that the watertable may be encountered between 0.5 m and 4 m.  It would therefore 
be appropriate to install dipwells within the chosen area and monitor groundwater levels 
through a winter period to monitor levels and possibly reduce the risk rating of the site. 
 
Subject to appropriate site investigations and agreement with the EA, it may be possible to 
either adjust the risk rating of the site or to design measures, such as drainage or 
specifications for burials, to mitigate any risk to groundwaters. 
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11 Recommendations 
 
It is recommended that this report and the accompanying BGS report be circulated to the EA 
and dialogue established to ascertain requirements for further assessment of this site’s 
suitability for development as a cemetery.   
 
Subject to the outcome of this dialogue, if detailed site investigations were thought desirable, 
it is proposed that the site investigation should consist of the following: 
 

1. A topographic survey to provide a basis for designing the cemetery and any necessary 
drainage infrastructure.  

 
2. An electro-magnetic induction (EMI) survey to provide a basis for establishing the most 

appropriate locations for excavating soil profile pits down to a maximum depth of 3.5 m 
and installing a minimum of three dip wells (up to 10 m deep) to monitor ground water 
depth.  The EMI data would be shown on the site plan to two different depths (200 mm 
and 1.2 m).  

 
3. Assessment of the soil profile pits, and to ‘window sample’ material removed during the 

boring of the dip wells, in terms of the type, condition and physical properties of the 
soil exposed.  The results will be used to determine factors that may influence the 
appropriateness of the site for burial purposes and the vulnerability of the environment 
to contamination from the proposed development.  

 
4. Monitor the groundwater levels in the dip wells over a winter period, i.e. during the 

period of highest rainfall. 
 

5. Determine any appropriate options for mitigating risk to ground and surface water by 
improving the surface and subsurface drainage status.  

 
Depending upon the results of this sampling and analysis, it may be possible to use the site as 
a cemetery subject to certain restrictions such as the installation of an appropriate drainage 
scheme. 
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Confidentiality 
 
This presentation is confidential and is only for the use of officers of Bicester Town Council 
and Cherwell District Council (and their representatives).  Without the specific consent in 
writing of TurfTrax Ground Management Systems Limited, no copies of this presentation are to 
be made and information contained herein should not be communicated to any third party.  At 
the request of TurfTrax Ground Management Systems Limited all copies of this document, in 
whatever form, are to be returned.   
 

12 Contact details 
 

Commercial Office 
Chequers Court 
31 Brown Street 
Salisbury  
Wiltshire 
SP1 2AS 

 
Tel: 01722 434000 
Fax: 01722 434040 

Technical Office 
Unit 1, Highfield Parc 
Highfield Road 
Oakley 
Bedfordshire 
MK43 7TA 
 
Tel: 01234 821750 
Fax: 01234 821751 
Email: richard.earl@turftrax.com 
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Turftrax Ground Management Systems Limited 
Terms and Conditions for the Supply of Services 
Interpretation 
In these Conditions 
AGREED FEE   means the charges agreed between TurfTrax and the Client in relation to 
the Specified Service 
CLIENT means the person named on the Specification Sheet for whom TurfTrax has 
agreed to provide the Specified Service in accordance with these Conditions 
CONTRACT  means the contract for the provision of the Specified Service 
DOCUMENT  includes, in addition to a document in writing, any map, plan, graph, 
drawing or photograph, any film, negative, tape or other device embodying visual images 
and any disc, tape or other device embodying any other data 
INPUT MATERIAL means any Documents or other materials, and any data or other 
information provided by the Client relating to the Specified Service 
OUTPUT MATERIAL means any Documents or other materials, and any data or other 
information provided by TurfTrax relating to the Specified Service 
SPECIFICATION SHEET  means the sheet to which these Conditions are appended 
SPECIFIED SERVICE  means the service relating to geophysical surveys of land to be 
provided by TurfTrax for the Client and referred to in the Specification Sheet 
TURFTRAX means TurfTrax Ground Management Systems Limited (registered in 
England under number 4135392 ) or its subsidiary as stated on the Specification Sheet 
The headings in these Conditions are for convenience only and shall not affect their 
interpretation. 
Supply of the Specified Service 
TurfTrax shall provide the Specified Service to the Client subject to these Conditions.  
Any changes or additions to the Specified Service or these Conditions must be agreed in 
writing by TurfTrax and the Client. 
The Client shall allow TurfTrax adequate access to its property at reasonable times and 
for so long as is necessary to enable TurfTrax to provide the Specified Service in 
accordance with the Contract. 
The Client shall at its own expense supply TurfTrax with all necessary Documents or 
other materials, and all necessary data or other information relating to the Specified 
Service, within sufficient time to enable TurfTrax to provide the Specified Service in 
accordance with the Contract.  The Client shall ensure the accuracy of all Input Material. 
TurfTrax shall have no liability for any loss or damage, however caused, to the Input 
Material.  All Output Material shall be at the sole risk of the Client from the time of 
delivery to or to the order of the Client. 
The Specified Service shall be provided in accordance with the Specification Sheet 
subject to these Conditions. 
Further details about the Specified Service, and advice or recommendations about its 
provision or utilisation, which are not given in TurfTrax’s brochure or other promotional 
literature, may be made available on written request. 
TurfTrax may correct any typographical or other errors or omissions in any brochure, 
promotional literature, quotation or other document relating to the provision of the 
Specified Service without any liability to the Client. 
TurfTrax may at any time without notifying the Client make any changes to the Specified 
Service which are necessary to comply with any applicable safety or other statutory 
requirements, or which do not materially affect the nature or quality of the Specified 
Service. 
Charges 
Subject to any special terms agreed, the Client shall pay the Agreed Fee and any 
additional sums which are agreed between TurfTrax and the Client for the provision of 
the Specified Service or which, in TurfTrax’s sole discretion, are reasonably incurred as a 
result of the Client’s instructions or lack of instructions, the inaccuracy of any Input 
Material or any other cause attributable to the Client. 
All charges quoted to the Client for the provision of the Specified Service are exclusive of 
any Value Added Tax, for which the Client shall be additionally liable at the applicable 
rate from time to time. 
TurfTrax shall be entitled to invoice the Client on completion of the Specified Service. 
The Agreed Fee and any additional sums payable shall be paid by the Client (together 
with any applicable Value Added Tax, and without any set-off or other deduction) within 
30 days of the date of TurfTrax’s invoice. 
If payment is not made on the due date, TurfTrax shall be entitled, without limiting any 
other rights it may have, to charge interest on the outstanding amount (both before and 
after any judgment) at the rate of 4 % above the base rate from time to time of Barclays 
Bank plc from the due date until the outstanding amount is paid in full. 
Rights in Input Material and Output Material 
The property and any copyright or other intellectual property rights in: 
any Input Material shall belong to the Client 
any Output Material and any amendments or variations to the Input Material made by 
TurfTrax shall, unless otherwise agreed in writing between the Client and TurfTrax, 
belong to TurfTrax, subject only to the right of the Client to use the Output Material for 
the purposes of utilising the Specified Service.   
Any Input Material or other information provided by the Client which is so designated by 
the Client and any Output Material shall be kept confidential by TurfTrax, and all Output 
Material or other information provided by TurfTrax which is so designated by TurfTrax 
shall be kept confidential by the Client; but the foregoing shall not apply to any 
Documents or other materials, data or other information which are public knowledge at 
the time when they are so provided by either party, and shall cease to apply if at any 
future time they become public knowledge through no fault of the other party.   
The Client warrants that any Input Material and its use by TurfTrax for the purpose of 
providing the Specified Service will not infringe the copyright or other rights of any third 
party, and the Client shall indemnify TurfTrax against any loss, damages, costs, expenses 
or other claims arising from any such infringement. 
Warranties and Liability 
TurfTrax warrants to the Client that the Specified Service will be provided using 
reasonable care and skill and, as far as reasonably possible, in accordance with the 
Specification and at the intervals and within the times referred to in the Specification 
Sheet.  Where TurfTrax supplies in connection with the provision of the Specified Service 

any goods (including Output Material) supplied by a third party, TurfTrax does not give 
any warranty, guarantee or other term as to their quality, fitness for purpose or otherwise, 
but shall, where possible, assign to the Client the benefit of any warranty, guarantee or 
indemnity given by the person supplying the goods to TurfTrax. 
TurfTrax shall have no liability to the Client for any loss, damage, costs, expenses or 
other claims for compensation arising from any Input Material or instructions supplied by 
the Client which are incomplete, incorrect, inaccurate, illegible, out of sequence or in the 
wrong form, or arising from their late arrival or non-arrival, or any other fault of the 
Client. 
Except in respect of death or personal injury caused by TurfTrax’s negligence, or as 
expressly provided in these Conditions, TurfTrax shall not be liable to the Client by 
reason of any representation (unless fraudulent), or any implied warranty, condition or 
other term, or any duty at common law, or under the express terms of the Contract, for 
any loss of profit or any indirect, special or consequential loss, damage, costs, expenses or 
other claims (whether caused by the negligence of TurfTrax, its servants or agents or 
otherwise) which arise out of or in connection with the provision of the Specified Service 
or their use by the Client, and the entire liability of TurfTrax under or in connection with 
the Contract shall not exceed the amount of TurfTrax’s charges for the provision of the 
Specified Service, except as expressly provided in these Conditions. 
TurfTrax shall not be liable to the Client or be deemed to be in breach of the Contract by 
reason of any delay in performing, or any failure to perform, any of TurfTrax’s 
obligations in relation to the Specified Service, if the delay or failure was due to any 
cause beyond TurfTrax’s reasonable control. 
Termination 
Either party may (without limiting any other remedy) at any time terminate the Contract 
by giving written notice to the other if the other commits any breach of these Conditions 
and (if capable of remedy) fails to remedy the breach within 30 days after being required 
by written notice to do so. 
Insolvency of Client 
This clause applies if: 
the Client makes any voluntary arrangement with its creditors or (being an individual or 
firm) becomes bankrupt or (being a company) becomes subject to an administration order 
or goes into liquidation (otherwise than for the purposes of amalgamation or 
reconstruction); or 
an encumbrance takes possession, or a receiver is appointed, of any of the property or 
assets of the Client; or 
the Client ceases, or threatens to cease, to carry on business; or 
TurfTrax reasonably apprehends that any of the events mentioned above is about to occur 
in relation to the Client and notifies the Client accordingly. 
If this clause applies then, without prejudice to any other right or remedy available to 
TurfTrax, TurfTrax shall be entitled to cancel the Contract or suspend any further 
provision of services under the Contract without any liability to the Client, and if the 
Services have been provided but not paid for the price shall become immediately due and 
payable notwithstanding any previous agreement or arrangement to the contrary. 
General 
These Conditions (together with the terms, if any, set out in the Specification Sheet) 
constitute the entire agreement between the parties, supersede any previous agreement or 
understanding and may not be varied except in writing between the parties.  All other 
terms and conditions, express or implied by statute or otherwise, are excluded to the 
fullest extent permitted by law. 
Any notice required or permitted to be given by either party to the other under these 
Conditions shall be in writing addressed to the other party at its registered office or 
principal place of business or such other address as may at the relevant time have been 
notified pursuant to this provision to the party giving the notice. 
No failure or delay by either party in exercising any of its rights under the Contract shall 
be deemed to be a waiver of that right, and no waiver by either party of any breach of the 
Contract by the other shall be considered as a waiver of any subsequent breach of the 
same or any other provision. 
If any provision of these Conditions is held by any competent authority to be invalid or 
unenforceable in whole or in part, the validity of the other provisions of these Conditions 
and the remainder of the provision in question shall not be affected. 
Any dispute arising under or in connection with these Conditions or the provision of the 
Specified Service shall be referred to arbitration by a single arbitrator appointed by 
agreement or (in default) nominated on the application of either party by the President for 
the time being of Institute of Arbitrators. 
English law shall apply to the Contract, and the parties agree to submit to the 
non-exclusive jurisdiction of the English courts. 

 

 

 
Author: Peter Mitchell 

Dr Richard Earl 

Released by: Dr James Welsh 

Signed: 
 

Date: 6th March 2008 

 

 

Standard Terms and Conditions 



 

 

 

 

Appendix H 

 

BGS BR211 Radon Report 

 



BR211 Radon Report: 
Advisory report on the requirement for radon protective measures in new buildings and 
extensions.

Report Id: GR_200946/1

Client reference: 

Dylan  Thomas
Hyder Consulting (UK) Ltd
HCL House 
St Mellons Business Park 
Cardiff
CF3 0EY 



 

 

Date: 21 June 2010  Page: 2 of 8 
© NERC, 2010. All rights reserved.  BGS Report No: GR_200946/1  

Location and extent of site 
 
This report describes a site located at National Grid Reference 456358, 224534. 
Note that for sites of irregular shape, this point may lie outside the site boundary. 
Where the client has submitted a site plan the assessment will be based on the area 
given. 
 
 

 
This product includes mapping data licensed from Ordnance Survey. 
© Crown Copyright and/or database right 2010. Licence number 100037272 
 
Scale: 1:50 000 (1cm = 500 m) 
 
Search area indicated in red
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BR211 Radon Report 
 
This is an advisory report on the requirement for radon protective measures in new 
buildings and extensions. 
 
Requirement for radon protective measures  
The determination below follows advice in BR211 Radon: Guidance on protective 
measures for new buildings (2007 edition), which also provides guidance on what to 
do if the result indicates that protective measures are required. 
 
 
BASIC RADON PROTECTIVE MEASURES ARE REQUIRED FOR THE REPORT 
AREA.  
 
 
The BGS is not able to provide advice on the technical specifications of 'basic' and 
'full' radon protective measures. This information is detailed in BRE Report BR211 
:Radon: Protective measures for new buildings which may be purchased from 
brebookshop.com. BR211 offers guidance on the technical solutions that are 
required to satisfy Building Regulations requirements. Summary guidance is 
available on the web at: http://www.bre.co.uk/radon/protect.html.  
If you require further information or guidance, you should contact your local authority 
building control officer or approved inspector.  
Contact 020 7944 5758 or Email: partsac.br@communities.gsi.gov.uk for advice on 
the interpretation of guidance contained in BRE Report BR211 (2007). 
 
  

http://www.bre.co.uk/radon/protect.html
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What is radon ? 
Radon is a naturally occurring radioactive gas, which is produced by the radioactive 
decay of radium which, in turn, is derived from the radioactive decay of uranium.  
Uranium is found in small quantities in all soils and rocks, although the amount varies 
from place to place. Radon released from rocks and soils is quickly diluted in the 
atmosphere. Concentrations in the open air are normally very low and do not present 
a hazard. Radon that enters enclosed spaces such as some buildings (particularly 
basements), caves, mines, and tunnels may reach high concentrations in some 
circumstances. The construction method and degree of ventilation will influence 
radon levels in individual buildings.  A person’s exposure to radon will also vary 
according to how particular buildings and spaces are used. 
Inhalation of the radioactive decay products of radon gas increases the chance of 
developing lung cancer. If individuals are exposed to high concentrations for significant 
periods of time, there may be cause for concern. In order to limit the risk to individuals, 
the Government has adopted an Action Level for radon in homes of 200 becquerels per 
cubic metre (Bq m-3). The Government advises householders that, where the radon 
level exceeds the Action Level, measures should be taken to reduce the concentration.   
 
Radon in workplaces 
The Ionising Radiation Regulations, 1999, require employers to take action when radon 
is present above a defined level in the workplace. Advice may be obtained from your 
local Health and Safety Executive Area Office or the Environmental Health Department 
of your local authority. The BRE publishes a guide (BR293): Radon in the workplace.   
BRE publications may be obtained from The BRE Bookshop, I H S Technical Indexes 
Ltd., Willoughby Road, Bracknell, Berkshire RG12 8DW.   Tel:  01344 404407, Fax:  
01344 714440, website:  www.brebookshop.com 
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Radon in existing buildings 
Useful information is given in the following free publications which can be obtained by 
writing to:  
Radon Studies, Radiation Protection Division, Health Protection Agency, Chilton, 
Didcot, Oxfordshire OX11 0RQ 
 
Radon - A Householder’s Guide 
Radon - You Can Test for it 
Radon - A Guide for Homebuyers and Sellers 
Radon - A Guide to Reducing Levels in Your Home 
Information in the booklets is also available on the DEFRA website at: 
http://www.defra.gov.uk/environment/radioactivity/background/radon.htm  
 
Householders are recommended to follow advice in Radon - a householder’s guide. 
The guide outlines simple solutions for dealing with the radon problem depending on 
whether or not the home has been tested for radon. In radon affected homes, the 
problem of radon can usually be tackled with simple, effective and relatively inexpensive 
measures. These measures are comparable in cost to work such as damp-proofing and 
timber treatment. You can get practical advice about construction work to reduce radon 
levels from the Building Control Officer at your local council. 
 
 
Is this property in a radon affected area – YES 
 
The answer to the standard enquiry on house purchase known as CON29 Standard 
Enquiry of Local Authority 3.13 Radon Gas: Location of the Property in a radon 
Affected Area is YES this property is in a Radon Affected Area as defined by the 
Health Protection Agency (HPA). 
 
The estimated probability of the property being above the Action Level for radon is: 
3-5%. 
 
 
In addition to the search area, the radon data includes a 75 metre zone around the 
site to allow for uncertainties in location data and geological line work. 
 
The result informs you of the estimated probability that this particular property is 
above the Action Level for radon. This does not necessarily mean there is a radon 
problem in the property. The only way to determine whether it is above or below the 
Action Level is to carry out a radon measurement within the existing property. 
 
Radon Affected Areas are designated by the HPA. They advise that radon gas 
should be measured in all properties within Radon Affected Areas. 
  

http://www.environment.detr.gov.uk/radioactivity/index.htm
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If you are buying a currently occupied property in a Radon Affected Area you should 
ask the present owner whether radon levels have been measured in the property. If 
they have, ask whether the results were above the Radon Action Level and if so 
whether remedial measures were installed, radon levels were retested, and the that 
the results of re-testing confirmed the effectiveness of the measures. 
 
For further information, advice about radon, its health risks and details of how to 
order the radon test, please contact the HPA Radon Helpline on 01235 822622 or go 
online at www.ukradon.org or write to Radon Studies at the Health Protection 
Agency, address above.  You can obtain an information pack from the HPA free 
Radon answer phone on 0800 614529.

http://www.ukradon.org/
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Contact Details 
 
 
Keyworth (KW) Office 
British Geological Survey 
Kingsley Dunham Centre 
Keyworth 
Nottingham 
NG12 5GG 
Tel: 0115 9363143 
Fax: 0115 9363276 
Email: enquiries@bgs.ac.uk 
 
 
Wallingford (WL) Office 
British Geological Survey 
Maclean Building 
Wallingford 
Oxford 
OX10 8BB 
Tel: 01491 838800  
Fax: 01491 692345 
Email: hydroenq@bgs.ac.uk 
 
 
Murchison House (MH) Office 
British Geological Survey 
Murchison House 
West Mains Road 
Edinburgh 
EH9 3LA 
Tel:  0131 650 0282 
Fax: 0131 650 0252 
Email: enquiry@bgs.ac.uk 
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Terms and Conditions 
General Terms & Conditions 

This Report is supplied in accordance with the GeoReports Terms & Conditions available on the BGS website at 
www.bgs.ac.uk/georeports and also available from the BGS Central Enquiries Desk at the above address. 
 

Important notes about this Report 
• The data, information and related records supplied in this Report by BGS can only be indicative and should not 

be taken as a substitute for specialist interpretations, professional advice and/or detailed site investigations.  
You must seek professional advice before making technical interpretations on the basis of the materials 
provided. 

• Geological observations and interpretations are made according to the prevailing understanding of the subject at 
the time.  The quality of such observations and interpretations may be affected by the availability of new data, by 
subsequent advances in knowledge, improved methods of interpretation, and better access to sampling 
locations. 

• Raw data may have been transcribed from analogue to digital format, or may have been acquired by means of 
automated measuring techniques. Although such processes are subjected to quality control to ensure reliability 
where possible, some raw data may have been processed without human intervention and may in consequence 
contain undetected errors. 

• Detail, which is clearly defined and accurately depicted on large-scale maps, may be lost when small-scale 
maps are derived from them. 

• Although samples and records are maintained with all reasonable care, there may be some deterioration in the 
long term. 

• The most appropriate techniques for copying original records are used, but there may be some loss of detail and 
dimensional distortion when such records are copied. 

• Data may be compiled from the disparate sources of information at BGS's disposal, including material donated 
to BGS by third parties, and may not originally have been subject to any verification or other quality control 
process.   

• Data, information and related records, which have been donated to BGS, have been produced for a specific 
purpose, and that may affect the type and completeness of the data recorded and any interpretation.  The 
nature and purpose of data collection, and the age of the resultant material may render it unsuitable for certain 
applications/uses. You must verify the suitability of the material for your intended usage. 

• If a report or other output is produced for you on the basis of data you have provided to BGS, or your own data 
input into a BGS system, please do not rely on it as a source of information about other areas or geological 
features, as the report may omit important details. 

• The topography shown on any map extracts is based on the latest OS mapping and is not necessarily the same 
as that used in the original compilation of the BGS geological map, and to which the geological linework 
available at that time was fitted. 

• Note that for some sites, the latest available records may be quite historical in nature, and while every effort is 
made to place the analysis in a modern geological context, it is possible in some cases that the detailed geology 
at a site may differ from that described.  

 
Copyright: 
Copyright in materials derived from the British Geological Survey's work, is owned by the Natural Environment 
Research Council (NERC) and/ or the authority that commissioned the work. You may not copy or adapt this 
publication, or provide it to a third party, without first obtaining NERC’s permission, but if you are a consultant 
providing advice to your own client you may incorporate it unaltered into your report without further permission, 
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