
Geology 1:10,000 scale - Bedrock
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Site Outline

Search buffers in metres (m)

Bedrock faults and other
linear features (10k)

Bedrock geology (10k)

Please see table for more details.

14.5 Bedrock geology (10k)

Records within 500m 2

Bedrock geology at 1:10,000 scale. The main mass of rocks forming the Earth and present everywhere,

whether exposed at the surface in outcrops or concealed beneath superficial deposits or water.

Features are displayed on the Geology 1:10,000 scale - Bedrock map on page 96

ID Location LEX Code Description Rock age

1 On site LC-CLAY London Clay Formation - Clay Eocene Epoch

2 444m N LC-CLAY London Clay Formation - Clay Eocene Epoch

This data is sourced from the British Geological Survey.
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14.6 Bedrock faults and other linear features (10k)

Records within 500m 0

Linear features at the ground or bedrock surface at 1:10,000 scale of six main types; rock, fault, fold axis,

mineral vein, alteration area or landform. Features are either observed or inferred, and relate primarily to

bedrock.

This data is sourced from the British Geological Survey.

Castle Road (Heybridge), Ref: GS-7588960

Your ref: 13596-04

Grid ref: 528745 184498
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15 Geology 1:50,000 scale - Availability

© Crown copyright and database rights 2021. Ordnance Survey licence 100035207

Site Outline

Search buffers in metres (m)

Geological map tile

15.1 50k Availability

Records within 500m 1

An indication on the coverage of 1:50,000 scale geology data for the site. Either 'Full' or 'No coverage' for each

geological theme.

Features are displayed on the Geology 1:50,000 scale - Availability map on page 98

ID Location Artificial Superficial Bedrock Mass movement Sheet No.

1 On site Full Full Full Full EW256_north_london_v4

This data is sourced from the British Geological Survey.

Castle Road (Heybridge), Ref: GS-7588960
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Geology 1:50,000 scale - Artificial and made ground

© Crown copyright and database rights 2021. Ordnance Survey licence 100035207

Site Outline

Search buffers in metres (m)

Made ground

Worked ground

Infilled ground

Disturbed ground

Landscaped ground

15.2 Artificial and made ground (50k)

Records within 500m 1

Details of made, worked, infilled, disturbed and landscaped ground at 1:50,000 scale. Artificial ground can be

associated with potentially contaminated material, unpredictable engineering conditions and instability.

Features are displayed on the Geology 1:50,000 scale - Artificial and made ground map on page 99

ID Location LEX Code Description Rock description

1 428m N WGR-VOID WORKED GROUND (UNDIVIDED) VOID

This data is sourced from the British Geological Survey.

Castle Road (Heybridge), Ref: GS-7588960
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15.3 Artificial ground permeability (50k)

Records within 50m 0

A qualitative classification of estimated rates of vertical movement of water from the ground surface through

the unsaturated zone of any artificial deposits (the zone between the land surface and the water table).

This data is sourced from the British Geological Survey.

Castle Road (Heybridge), Ref: GS-7588960

Your ref: 13596-04

Grid ref: 528745 184498
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Geology 1:50,000 scale - Superficial

15.4 Superficial geology (50k)

Records within 500m 0

Superficial geological deposits at 1:50,000 scale. Also known as 'drift', these are the youngest geological

deposits, formed during the Quaternary. They rest on older deposits or rocks referred to as bedrock.

This data is sourced from the British Geological Survey.

15.5 Superficial permeability (50k)

Records within 50m 0

A qualitative classification of estimated rates of vertical movement of water from the ground surface through

the unsaturated zone of any superficial deposits (the zone between the land surface and the water table).

This data is sourced from the British Geological Survey.

15.6 Landslip (50k)

Records within 500m 0

Mass movement deposits on BGS geological maps at 1:50,000 scale. Primarily superficial deposits that have

moved down slope under gravity to form landslips. These affect bedrock, other superficial deposits and

artificial ground.

This data is sourced from the British Geological Survey.

15.7 Landslip permeability (50k)

Records within 50m 0

A qualitative classification of estimated rates of vertical movement of water from the ground surface through

the unsaturated zone of any landslip deposits (the zone between the land surface and the water table).

This data is sourced from the British Geological Survey.
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Geology 1:50,000 scale - Bedrock

© Crown copyright and database rights 2021. Ordnance Survey licence 100035207

Site Outline

Search buffers in metres (m)

Bedrock faults and other
linear features (50k)

Bedrock geology (50k)

Please see table for more details.

15.8 Bedrock geology (50k)

Records within 500m 1

Bedrock geology at 1:50,000 scale. The main mass of rocks forming the Earth and present everywhere,

whether exposed at the surface in outcrops or concealed beneath superficial deposits or water.

Features are displayed on the Geology 1:50,000 scale - Bedrock map on page 102

ID Location LEX Code Description Rock age

1 On site LC-XCZS LONDON CLAY FORMATION - CLAY, SILT AND SAND YPRESIAN

This data is sourced from the British Geological Survey.
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15.9 Bedrock permeability (50k)

Records within 50m 1

A qualitative classification of estimated rates of vertical movement of water from the ground surface through

the unsaturated zone of bedrock (the zone between the land surface and the water table).

Location Flow type Maximum permeability Minimum permeability

On site Mixed Moderate Very Low

This data is sourced from the British Geological Survey.

15.10 Bedrock faults and other linear features (50k)

Records within 500m 0

Linear features at the ground or bedrock surface at 1:50,000 scale of six main types; rock, fault, fold axis,

mineral vein, alteration area or landform. Features are either observed or inferred, and relate primarily to

bedrock.

This data is sourced from the British Geological Survey.
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16 Boreholes

© Crown copyright and database rights 2021. Ordnance Survey licence 100035207

Site Outline

Search buffers in metres (m)

Confidential

0 - 10m

10 - 30m

30m+

Unknown

16.1 BGS Boreholes

Records within 250m 33

The Single Onshore Boreholes Index (SOBI); an index of over one million records of boreholes, shafts and wells

from all forms of drilling and site investigation work held by the British Geological Survey. Covering onshore

and nearshore boreholes dating back to at least 1790 and ranging from one to several thousand metres deep.

Features are displayed on the Boreholes map on page 104

ID Location Grid reference Name Length Confidential Web link

A 25m S 528720 184420 MOST HOLY TRINTY WITH ST BARNABAS CHURCH

KENTISH TOWN LONDON WS3

4.0 N 18375413

A 25m S 528720 184420 MOST HOLY TRINTY WITH ST BARNABAS CHURCH

KENTISH TOWN LONDON WS4

3.0 N 18375414
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ID Location Grid reference Name Length Confidential Web link

A 25m W 528730 184410 MOST HOLY TRINTY WITH ST BARNABAS CHURCH

KENTISH TOWN LONDON WS1

4.0 N 18375409

A 25m W 528730 184410 MOST HOLY TRINTY WITH ST BARNABAS CHURCH

KENTISH TOWN LONDON WS2

4.0 N 18375412

1 50m W 528620 184540 HARMOOD ST. CAMDEN 9 15.0 N 592434

B 55m S 528740 184360 HAWLEY RD CAMDEN 2 3.0 N 592821

B 55m S 528740 184360 HAWLEY RD CAMDEN P4 5.0 N 592827

B 55m S 528740 184360 HAWLEY RD CAMDEN P3 5.0 N 592826

B 55m S 528740 184360 HAWLEY RD CAMDEN P7 5.0 N 592830

B 55m S 528740 184360 HAWLEY RD CAMDEN P5 5.0 N 592828

B 55m S 528740 184360 HAWLEY RD CAMDEN P2 5.0 N 592825

B 55m S 528740 184360 HAWLEY RD CAMDEN P8 5.0 N 592831

B 55m S 528740 184360 HAWLEY RD CAMDEN 4 3.0 N 592823

B 55m S 528740 184360 HAWLEY RD CAMDEN P6 5.0 N 592829

B 55m S 528740 184360 HAWLEY RD CAMDEN P1 5.0 N 592824

B 55m S 528740 184360 HAWLEY RD CAMDEN 3 3.0 N 592822

B 55m S 528740 184360 HAWLEY RD CAMDEN 1 3.0 N 592820

2 101m N 528810 184650 METROPOLITAN WATER BOARD 30 40.08 N 591950

3 102m NW 528590 184610 HARMOOD ST. CAMDEN 4 15.0 N 592429

C 107m NE 528870 184620 KENTISH TOWN T.E. EXTENSION BH3 15.0 N 592078

4 123m NW 528590 184640 HARMOOD ST. CAMDEN 3 15.0 N 592428

C 128m NE 528890 184630 KENTISH TOWN T.E. EXTENSION BH2 25.0 N 592077

5 131m W 528540 184530 CAMDEN,HARMOOD ST. 11 15.0 N 592436

C 150m NE 528910 184640 KENTISH TOWN T.E. EXTENSION BH1 15.0 N 592076

6 168m W 528510 184600 HARMOOD ST. CAMDEN 5 15.0 N 592430

7 172m W 528500 184520 HARMOOD ST. CAMDEN 8 20.0 N 592433

8 183m SW 528540 184390 OFF HAMMOND ST NEAR CHALK FARM RD -2.0 N 592395

9 190m W 528480 184550 HARMOOD ST. CAMDEN 7 15.0 N 592432

10 190m N 528796 184742 BATHS PRINCE OF WALES ROAD ST PANCRAS

BORING NO.1

146.46 N 591508
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ID Location Grid reference Name Length Confidential Web link

11 198m NW 528490 184630 HARMOOD ST. CAMDEN 2 20.0 N 592427

12 218m W 528460 184480 CAMDEN,HARMOOD ST. 10 15.0 N 592435

13 238m N 528760 184790 ST PANCRAS BATHS, PRINCE OF WALES ROAD 146.45 N 593141

14 240m W 528430 184550 HARMOOD ST. CAMDEN 6 20.0 N 592431

This data is sourced from the British Geological Survey.
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17 Natural ground subsidence - Shrink swell clays

© Crown copyright and database rights 2021. Ordnance Survey licence 100035207

Site Outline

Search buffers in metres (m)

No data

Negligible

Very low

Low

Moderate

High

17.1 Shrink swell clays

Records within 50m 1

The potential hazard presented by soils that absorb water when wet (making them swell), and lose water as

they dry (making them shrink). This shrink-swell behaviour is controlled by the type and amount of clay in the

soil, and by seasonal changes in the soil moisture content (related to rainfall and local drainage).

Features are displayed on the Natural ground subsidence - Shrink swell clays map on page 107

Location Hazard rating Details

On site Moderate Ground conditions predominantly high plasticity.

This data is sourced from the British Geological Survey.
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Natural ground subsidence - Running sands

© Crown copyright and database rights 2021. Ordnance Survey licence 100035207

Site Outline

Search buffers in metres (m)

No data

Negligible

Very low

Low

Moderate

High

17.2 Running sands

Records within 50m 1

The potential hazard presented by rocks that can contain loosely-packed sandy layers that can become

fluidised by water flowing through them. Such sands can 'run', removing support from overlying buildings and

causing potential damage.

Features are displayed on the Natural ground subsidence - Running sands map on page 108

Location Hazard

rating

Details

On site Very low Running sand conditions are unlikely. No identified constraints on land use due to running

conditions unless water table rises rapidly.

This data is sourced from the British Geological Survey.
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Natural ground subsidence - Compressible deposits

© Crown copyright and database rights 2021. Ordnance Survey licence 100035207

Site Outline

Search buffers in metres (m)

No data
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17.3 Compressible deposits

Records within 50m 1

The potential hazard presented by types of ground that may contain layers of very soft materials like clay or

peat and may compress if loaded by overlying structures, or if the groundwater level changes, potentially

resulting in depression of the ground and disturbance of foundations.

Features are displayed on the Natural ground subsidence - Compressible deposits map on page 109

Location Hazard rating Details

On site Negligible Compressible strata are not thought to occur.

This data is sourced from the British Geological Survey.
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Natural ground subsidence - Collapsible deposits

© Crown copyright and database rights 2021. Ordnance Survey licence 100035207

Site Outline

Search buffers in metres (m)

No data
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Moderate
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17.4 Collapsible deposits

Records within 50m 1

The potential hazard presented by natural deposits that could collapse when a load (such as a building) is

placed on them or they become saturated with water.

Features are displayed on the Natural ground subsidence - Collapsible deposits map on page 110

Location Hazard rating Details

On site Very low Deposits with potential to collapse when loaded and saturated are unlikely to be present.

This data is sourced from the British Geological Survey.
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Natural ground subsidence - Landslides

© Crown copyright and database rights 2021. Ordnance Survey licence 100035207

Site Outline

Search buffers in metres (m)

No data
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17.5 Landslides

Records within 50m 1

The potential for landsliding (slope instability) to be a hazard assessed using 1:50,000 scale digital maps of

superficial and bedrock deposits, combined with information from the BGS National Landslide Database and

scientific and engineering reports.

Features are displayed on the Natural ground subsidence - Landslides map on page 111

Location Hazard

rating

Details

On site Very low Slope instability problems are not likely to occur but consideration to potential problems of

adjacent areas impacting on the site should always be considered.

This data is sourced from the British Geological Survey.
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Natural ground subsidence - Ground dissolution of soluble rocks

© Crown copyright and database rights 2021. Ordnance Survey licence 100035207

Site Outline

Search buffers in metres (m)
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17.6 Ground dissolution of soluble rocks

Records within 50m 1

The potential hazard presented by ground dissolution, which occurs when water passing through soluble rocks

produces underground cavities and cave systems. These cavities reduce support to the ground above and can

cause localised collapse of the overlying rocks and deposits.

Features are displayed on the Natural ground subsidence - Ground dissolution of soluble rocks map on page

112

Location Hazard

rating

Details

On site Negligible Soluble rocks are either not thought to be present within the ground, or not prone to dissolution.

Dissolution features are unlikely to be present.
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This data is sourced from the British Geological Survey.
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18 Mining, ground workings and natural cavities

© Crown copyright and database rights 2021. Ordnance Survey licence 100035207

Site Outline

Search buffers in metres (m)

Natural cavities (Area)

Natural cavities (Point)

BritPits

Surface ground workings

Underground workings

Historical Mineral Planning Areas

Mining Cavities

Non Coal Mining

Sporadic underground mining of
restricted extent possible

Localised small scale underground
mining possible

Small scale mining possible

Underground mining known or
likely within or in close proximity

Underground mining known within
or in very close proximity

18.1 Natural cavities

Records within 500m 0

Industry recognised national database of natural cavities. Sinkholes and caves are formed by the dissolution of

soluble rock, such as chalk and limestone, gulls and fissures by cambering. Ground instability can result from

movement of loose material contained within these cavities, often triggered by water.

This data is sourced from Peter Brett Associates (PBA).
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18.2 BritPits

Records within 500m 0

BritPits (an abbreviation of British Pits) is a database maintained by the British Geological Survey of currently

active and closed surface and underground mineral workings. Details of major mineral handling sites, such as

wharfs and rail depots are also held in the database.

This data is sourced from the British Geological Survey.

18.3 Surface ground workings

Records within 250m 8

Historical land uses identified from Ordnance Survey mapping that involved ground excavation at the surface.

These features may or may not have been subsequently backfilled.

Features are displayed on the Mining, ground workings and natural cavities map on page 114

ID Location Land Use Year of mapping Mapping scale

A 230m S Canal 1938 1:10560

A 230m S Canal 1920 1:10560

B 231m S Canal 1973 1:10000

B 231m S Canal 1968 1:10560

B 231m S Canal 1989 1:10000

B 231m S Canal 1957 1:10560

1 231m S Canal 1882 1:10560

A 232m S Canal 1894 1:10560

This is data is sourced from Ordnance Survey/Groundsure.

18.4 Underground workings

Records within 1000m 38

Historical land uses identified from Ordnance Survey mapping that indicate the presence of underground

workings e.g. mine shafts.

Features are displayed on the Mining, ground workings and natural cavities map on page 114

ID Location Land Use Year of mapping Mapping scale

3 521m SW Tunnel 1989 1:10000
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ID Location Land Use Year of mapping Mapping scale

- 721m E Tunnel 1873 1:10560

- 721m E Tunnel 1873 1:10560

- 722m E Tunnel 1973 1:10000

- 722m E Tunnel 1968 1:10560

- 722m E Tunnel 1989 1:10000

- 730m E Tunnel 1957 1:10560

- 730m E Tunnel 1940 1:10560

- 732m S Tunnel 1968 1:10560

- 732m S Tunnel 1957 1:10560

- 732m S Tunnel 1940 1:10560

- 733m S Tunnel 1938 1:10560

- 733m S Tunnel 1914 1:10560

- 737m S Tunnel 1973 1:10000

- 737m S Tunnel 1989 1:10000

- 737m E Tunnel 1938 1:10560

- 737m E Tunnel 1914 1:10560

- 742m S Tunnel 1973 1:10000

- 742m S Tunnel 1989 1:10000

- 803m N Tunnel 1965 1:10560

- 803m N Tunnel 1974 1:10000

- 803m N Tunnel 1995 1:10000

- 803m N Tunnel 1958 1:10560

- 830m N Tunnel 1965 1:10560

- 830m N Tunnel 1974 1:10000

- 830m N Tunnel 1995 1:10000

- 830m N Tunnel 1958 1:10560

- 873m W Tunnel 1973 1:10000

- 873m W Tunnel 1968 1:10560
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ID Location Land Use Year of mapping Mapping scale

- 873m W Tunnel 1989 1:10000

- 873m W Tunnel 1957 1:10560

- 888m N Tunnel 1965 1:10560

- 888m N Tunnel 1974 1:10000

- 888m N Tunnel 1995 1:10000

- 888m N Tunnel 1958 1:10560

- 924m N Unspecified Shaft 1965 1:10560

- 926m N Unspecified Shaft 1974 1:10000

- 926m N Unspecified Shaft 1995 1:10000

This is data is sourced from Ordnance Survey/Groundsure.

18.5 Historical Mineral Planning Areas

Records within 500m 0

Boundaries of mineral planning permissions for England and Wales. This data was collated between the 1940s

(and retrospectively to the 1930s) and the mid 1980s. The data includes permitted, withdrawn and refused

permissions.

This data is sourced from the British Geological Survey.

18.6 Non-coal mining

Records within 1000m 0

The potential for historical non-coal mining to have affected an area. The assessment is drawn from expert

knowledge and literature in addition to the digital geological map of Britain. Mineral commodities may be

divided into seven general categories  - vein minerals, chalk, oil shale, building stone, bedded ores, evaporites

and 'other' commodities (including ball clay, jet, black marble, graphite and chert).

This data is sourced from the British Geological Survey.

18.7 Mining cavities

Records within 1000m 0

Industry recognised national database of mining cavities. Degraded mines may result in hazardous subsidence

(crown holes). Climatic conditions and water escape can also trigger subsidence over mine entrances and

workings.
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This data is sourced from Peter Brett Associates (PBA).

18.8 JPB mining areas

Records on site 0

Areas which could be affected by former coal mining. This data includes some mine plans unavailable to the

Coal Authority.

This data is sourced from Johnson Poole and Bloomer.

18.9 Coal mining

Records on site 0

Areas which could be affected by past, current or future coal mining.

This data is sourced from the Coal Authority.

18.10 Brine areas

Records on site 0

The Cheshire Brine Compensation District indicates areas that may be affected by salt and brine extraction in

Cheshire and where compensation would be available where damage from this mining has occurred. Damage

from salt and brine mining can still occur outside this district, but no compensation will be available.

This data is sourced from the Cheshire Brine Subsidence Compensation Board.

18.11 Gypsum areas

Records on site 0

Generalised areas that may be affected by gypsum extraction.

This data is sourced from British Gypsum.

18.12 Tin mining

Records on site 0

Generalised areas that may be affected by historical tin mining.

This data is sourced from Mining Searches UK.

Castle Road (Heybridge), Ref: GS-7588960

Your ref: 13596-04

Grid ref: 528745 184498

HOME
Contact us with any questions at:

info@groundsure.com

08444 159 000

Date: 18 February 2021
118



18.13 Clay mining

Records on site 0

Generalised areas that may be affected by kaolin and ball clay extraction.

This data is sourced from the Kaolin and Ball Clay Association (UK).
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19 Radon

© Crown copyright and database rights 2021. Ordnance Survey licence 100035207

Site Outline

Search buffers in metres (m)

Greater than 30%

Between 10% and 30%

Between 5% and 10%

Between 3% and 5%

Between 1% and 3%

Less than 1%

19.1 Radon

Records on site 1

Estimated percentage of dwellings exceeding the Radon Action Level. This data is the highest resolution radon

dataset available for the UK and is produced to a 75m level of accuracy to allow for geological data accuracy

and a 'residential property' buffer. The findings of this section should supersede any estimations derived from

the Indicative Atlas of Radon in Great Britain. The data was derived from both geological assessments and long

term measurements of radon in more than 479,000 households.

Features are displayed on the Radon map on page 120

Location Estimated properties affected Radon Protection Measures required

On site Less than 1% None**

This data is sourced from the British Geological Survey and Public Health England.
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20 Soil chemistry

20.1 BGS Estimated Background Soil Chemistry

Records within 50m 2

The estimated values provide the likely background concentration of the potentially harmful elements Arsenic,

Cadmium, Chromium, Lead and Nickel in topsoil. The values are estimated primarily from rural topsoil data

collected at a sample density of approximately 1 per 2 km2. In areas where rural soil samples are not available,

estimation is based on stream sediment data collected from small streams at a sampling density of 1 per 2.5

km2; this is the case for most of Scotland, Wales and southern England. The stream sediment data are

converted to soil-equivalent concentrations prior to the estimation.

Location Arsenic Bioaccessible Arsenic Lead Bioaccessible Lead Cadmium Chromium Nickel

On site No data No data No data No data No data No data No data

On site No data No data No data No data No data No data No data

This data is sourced from the British Geological Survey.

20.2 BGS Estimated Urban Soil Chemistry

Records within 50m 12

Estimated topsoil chemistry of Arsenic, Cadmium, Chromium, Copper, Nickel, Lead, Tin and Zinc and

bioaccessible Arsenic and Lead in 23 urban centres across Great Britain. These estimates are derived from

interpolation of the measured urban topsoil data referred to above and provide information across each city

between the measured sample locations (4 per km2).

Location Arsenic

(mg/kg)

Bioaccessible

Arsenic

(mg/kg)

Lead

(mg/kg

)

Bioaccessible

Lead (mg/kg)

Cadmium

(mg/kg)

Chromiu

m

(mg/kg)

Copper

(mg/kg)

Nickel

(mg/kg)

Tin

(mg/k

g)

On site 13 2.3 67 46 0.4 32 23 13 6

On site 13 2.3 130 89 0.5 38 32 15 9

On site 14 2.5 305 210 0.4 53 50 19 15

11m S 14 2.5 809 556 0.3 73 82 24 23

12m NE 13 2.3 78 54 0.4 34 24 13 6

12m SW 13 2.3 310 213 0.5 51 51 19 16

13m SE 14 2.5 434 298 0.4 60 58 21 16
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Location Arsenic

(mg/kg)

Bioaccessible

Arsenic

(mg/kg)

Lead

(mg/kg

)

Bioaccessible

Lead (mg/kg)

Cadmium

(mg/kg)

Chromiu

m

(mg/kg)

Copper

(mg/kg)

Nickel

(mg/kg)

Tin

(mg/k

g)

21m SE 14 2.5 1255 862 0.3 84 100 27 27

44m N 12 2.1 27 19 0.4 23 14 10 3

44m NW 12 2.1 70 48 0.4 31 23 12 6

48m SW 14 2.5 608 418 0.4 61 72 22 23

50m NE 12 2.1 28 19 0.4 23 14 10 3

This data is sourced from the British Geological Survey.

20.3 BGS Measured Urban Soil Chemistry

Records within 50m 0

The locations and measured total concentrations (mg/kg) of Arsenic, Cadmium, Chromium, Copper, Nickel,

Lead, Tin and Zinc in urban topsoil samples from 23 urban centres across Great Britain. These are collected at a

sample density of 4 per km2.

This data is sourced from the British Geological Survey.
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21 Railway infrastructure and projects

© Crown copyright and database rights 2021. Ordnance Survey licence 100035207

Site Outline

Search buffers in metres (m)

Crossrail 1 Stations

Crossrail 1 Route

Crossrail 1 Worksites

Crossrail 2 Stations

Crossrail 2 Route

Crossrail 2 Worksites

Crossrail 2 Safeguarding

Crossrail 2 Headhouses

Railway stations

Active railways

Active tunnels

Abandoned railways

Historic railways

Historic tunnels

Underground stations

Underground Lines

Royal Mail tunnels

HS2 optimised route

HS2 Stations

HS2 Depots

HS2 Surface Safeguarding

HS2 Subsurface Safeguarding

21.1 Underground railways (London)

Records within 250m 1

Details of all active London Underground lines, including approximate tunnel roof depth and operational

hours.

Features are displayed on the Railway infrastructure and projects map on page 123

Location Line Name Line Section Track Type Depth (m

bgl)

Operational hours

179m E Northern Line Northern Line Tunnel 17.93 Mon-Thu: Early 0512 Late 2358 Fri-Sun: Early 0522

This data is sourced from publicly available information by Groundsure.
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21.2 Underground railways (Non-London)

Records within 250m 0

Details of the Merseyrail system, the Tyne and Wear Metro and the Glasgow Subway. Not all parts of all

systems are located underground. The data contains location information only and does not include a depth

assessment.

This data is sourced from publicly available information by Groundsure.

21.3 Railway tunnels

Records within 250m 0

Railway tunnels taken from contemporary Ordnance Survey mapping.

This data is sourced from the Ordnance Survey.

21.4 Historical railway and tunnel features

Records within 250m 18

Railways and tunnels digitised from historical Ordnance Survey mapping as scales of 1:1,250, 1:2,500, 1:10,000

and 1:10,560.

Features are displayed on the Railway infrastructure and projects map on page 123

Location Land Use Year of mapping Mapping scale

28m W Railway 1890 -

31m W Railways 1930 -

31m W Railways 1875 -

31m W Railways 1897 -

33m W Railway 1930 -

47m W Railway Sidings 1896 2500

68m S Railways 1897 -

69m S Railways 1875 -

82m SW Railway 1879 -

171m S Railways 1875 -

171m S Railways 1871 -

171m S Railways 1930 -
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Location Land Use Year of mapping Mapping scale

206m S Railway Sidings 1916 2500

209m S Railway Sidings 1896 2500

211m S Railway 1896 -

211m S Railway 1930 -

234m N Railway 1866 -

239m N Railway Sidings 1916 2500

This data is sourced from Ordnance Survey/Groundsure.

21.5 Royal Mail tunnels

Records within 250m 0

The Post Office Railway, otherwise known as the Mail Rail, is an underground railway running through Central

London from Paddington Head District Sorting Office to Whitechapel Eastern Head Sorting Office. The line is

10.5km long. The data includes details of the full extent of the tunnels, the depth of the tunnel, and the depth

to track level.

This data is sourced from Groundsure/the Postal Museum.

21.6 Historical railways

Records within 250m 0

Former railway lines, including dismantled lines, abandoned lines, disused lines, historic railways and razed

lines.

This data is sourced from OpenStreetMap.

21.7 Railways

Records within 250m 12

Currently existing railway lines, including standard railways, narrow gauge, funicular, trams and light railways.

Features are displayed on the Railway infrastructure and projects map on page 123

Location Name Type

31m W Not given Multi Track

31m W North London line rail

35m W North London line rail
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Location Name Type

41m NW North London line rail

43m W North London line rail

65m SW North London line rail

69m SW North London line rail

211m S North London line rail

213m S Not given Multi Track

214m S North London line rail

243m S North London line rail

245m SE Not given Multi Track

This data is sourced from Ordnance Survey and OpenStreetMap.

21.8 Crossrail 1

Records within 500m 0

The Crossrail railway project links 41 stations over 100 kilometres from Reading and Heathrow in the west,

through underground sections in central London, to Shenfield and Abbey Wood in the east.

This data is sourced from publicly available information by Groundsure.

21.9 Crossrail 2

Records within 500m 0

Crossrail 2 is a proposed railway linking the national rail networks in Surrey and Hertfordshire via an

underground tunnel through London.

This data is sourced from publicly available information by Groundsure.

21.10 HS2

Records within 500m 0

HS2 is a proposed high speed rail network running from London to Manchester and Leeds via Birmingham.

Main civils construction on Phase 1 (London to Birmingham) of the project began in 2019, and it is currently

anticipated that this phase will be fully operational by 2026. Construction on Phase 2a (Birmingham to Crewe)

is anticipated to commence in 2021, with the service fully operational by 2027. Construction on Phase 2b

(Crewe to Manchester and Birmingham to Leeds) is scheduled to begin in 2023 and be operational by 2033.

This data is sourced from HS2 ltd.
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Data providers

Groundsure works with respected data providers to bring you the most relevant and accurate information. To

find out who they are and their areas of expertise see https://www.groundsure.com/sources-reference.

Terms and conditions

Groundsure's Terms and Conditions can be accessed at this link: https://www.groundsure.com/terms-and-

conditions-jan-2020/.
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Thank you for your Utility Search Report order.  You have selected one of several report options developed to suit the specific 
needs of our different customers.  The range comprises:  
 

Utility Essentials 
 
The Utility Essentials report gives visibility of the 5 key services – Gas, Electric, Water, Sewage and British Telecom, 
supplied for areas of up to 25 hectares. The Essentials report is ideal for remote sites where only the main utilities 
providers are likely to be present or projects where the aim is merely to check the availability of the main utilities  e.g. in 
the planning stages of a new development. All available information is collated and delivered as a single report in 5 
working days with any outstanding information being delivered as soon as it is available. 
 
Utility Premium  
 
The Utility Premium report provides comprehensive information about all services affecting your site, including: Gas 
and Oil Pipelines; mains Water and Sewerage; Telecoms and fibre-optic cables; and transportation networks. This 
report is ideal when comprehensive information is required for your site, ensuring you are managing your risk and 
avoiding expensive delays. Supplied for areas of up to 25 hectares, all available information is gathered, collated and 
supplied as a single report within 10 working days, with any outstanding information being delivered as soon as it is 
available. Please note, a search of Vtesse Networks Ltd is not included in this report. If you require a Vtesse Networks 
Ltd search this is available through our Utility Singles Telecoms report. 
 
Utility Fast-track 
 
The Utility Fast-track report delivers all the information of a Premium report (Gas and Oil Pipelines; mains Water and 
Sewerage; Telecoms and fibre-optic cables; and transportation networks) but with all available supplier responses 
being collated in a report and delivered to you within 5 working days, with any outstanding information being delivered 
as soon as it is available. Please note, a search of Vtesse Networks Ltd is not included in this report. If you require a 
Vtesse Networks Ltd search this is available through our Utility Singles Telecoms report. 
 
Utility Singles 
  
Our Utility Singles reports enable you to request data for a single utility type. You can order Gas, Water & Sewerage, 
Electricity or Telecoms as an individual search. This is a cost–effective way to obtain relevant information if you only 
need to check the availability/position of a particular utility in order to plan a new development or make changes to an 
existing development. Supplied for areas of up to 25 hectares*, all available information is gathered, collated and 
supplied as a single report within 10 working days, with any outstanding information being delivered as soon as it is 
available. 

 *Telecom report with Vtesse is limited to a maximum radius of 250m.   
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UTILITY REPORT CONTENT & INFORMATION 
 
1 Purpose of Utilities Report 
The Utilities Report is intended to be for project planning and feasibility only. It is not suitable to be used for construction or 
excavation purposes. The existence of utilities on the plans does not imply that they are suitable in size, capacity, type or 
location for the project purpose. The Utility Companies should be contacted directly for clarification in this regard. 
 
2 Compilation of the Utilities Report 
The Utilities Report is a compilation of Utility Company record plans. These are obtained via application to the Utility 
Companies following a geographic search to determine which Companies are in a given area. The data is provided by the 
Utility Companies in a variety of formats including faxed plans, pdf files, digital drawing files and 
paper drawings. They are all converted to pdf files for inclusion in the report. The quality of the plans therefore 
varies. A quality assured process is followed for each report. This requires that it is checked at different stages during the 
process before being subjected to a final assessment prior to issue. 
 
3 Limitations and Accuracy of the data 
Each Utility Company has its own disclaimer statement in respect of the information they provide. They do not guarantee or 
provide a warranty for the data. The Utility Company disclaimers should be referred to when considering the accuracy and 
completeness of the data. Generally the plans provided are for guidance only and are not guaranteed to be up to date or to be 
a complete record of the Utility Company plant in a given area. 
 
Some Utility Companies only show main utilities. Therefore service pipes or cables may not be shown on the plans but they 
may be present on the site. 
 
Some Utility Companies state that the utilities may deviate from the route and position shown on the plans. 
 
Due to the time delay between installation of, or repair or upgrading of utilities and the subsequent updating of the 
Utility Companies plans, it should be noted that there could be utilities present that are not shown on the plans. 
 
The user shall make further enquires and investigations to satisfy himself as to the adequacy of the plans and position of the 
utilities. The exact position of the utilities should be verified by the use of suitable detecting devices and safe digging practices 
in accordance with HS(G)47. Further advice on the location of the utilities should be requested from the owner. 
 
4 Completeness 
Whilst every effort is made to locate all Utility Companies in a given area, due to the sensitive or restrictive nature of certain 
sites, the existence of redundant utilities, the emergence of new companies and the combining of, takeover or sale of existing 
Companies, we cannot guarantee to provide details on all utilities in a given area.   
 
5 Date 
Due to the Utility Companies plans being regularly changed and updated, the Utility Report is only valid at the time of 
production. 
 
6 Liability 
For the reasons given in 1 – 5 above neither emapsite Ltd nor Technics Group Limited (trading name of Subtechnics Limited) 
can accept any liability for or offer any guarantees for the report or the content. No representation is made by either emapsite 
Ltd and/or Technics Group Limited as to the accuracy, completeness, sufficiency or otherwise of this report. 
 
7 Copyright 
The copyright of the Utilities Report remains with Technics Group Limited and may not be copied nor communicated using any 
method either in whole or in part without the prior written consent of Technics Group Limited. 
 
8 Assignment 
The Utility Report cannot be assigned to any other party without the prior written consent of Technics Group 
Limited.
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Terms and Conditions 
 
The Terms and Conditions should be read in conjunction with the ‘Report Content & Information’ sheet.  The content of the 
‘Report Content & Information’ sheet forms part of the Terms and Conditions. 
 
 

1. Disbursements 
 

1.1. Several Utility Companies charge for either searching to determine if they have any plant or for providing plans. These 
charges are included in the cost of Utility Essentials, Utility Premium and Utility Fast-track Reports, and are not 
charged as extra. Utility Singles Reports do not include disbursement charges and these will be charged as extra to 
the client at cost. The client will be made aware of any applicable charges prior to finalisation of purchase. 

 
1.2. The Utility Companies that make a charge or the charges themselves may be changed or updated without notification 

to the client. 
 

2. Turnaround times 
2.1. Whilst every effort is made to produce the reports as quickly as possible we are reliant on the Utility Companies to 

provide us with the plans and/or data. Depending on the product purchased, generally reports are completed within 
approximately 5 to 15 working days.  

 
2.2. No guarantees can be made regarding the time taken to complete the report. 

 
3. Limitation of Liability 

 
3.1 Technics Group Ltd (trading name of Subtechnics Limited) and/or emapsite Ltd will make all reasonable endeavors to 
provide the Utility Report within the stated time period and shall not be liable for any delay arising because of any act, omission 
or delay of any Utility Company. 
 
3.2 The Utility Companies have no liability to Technics Group Ltd and/or emapsite Ltd in relation to the provision of information, 
plans and/or data or the omission of or to provide such information, plans or data. Therefore Technics Group Ltd and/or 
emapsite Ltd shall have no liability to a Client for the information, plans and data contained in a Utilities Report.  
 
3.3 Technics Group Ltd and/or emapsite Ltd shall have no liability in relation to any Utilities Report for loss or damage 
arising in relation to loss of profits, loss of business, loss of use, costs, damages, charges or expenses. 
 

4. Cancellation Policy 
 

4.1. We are unable to cancel the order once finalised. 
 
 

5. Force Majeure  
 
Technics Group Ltd and/or emapsite Ltd will have no liability to the Client if it is prevented from or delayed in performing its 
obligations in connection with producing the Utilities Report by any act, event, omission, accident or incident beyond its 
reasonable control. These include but are not limited to:- any form of industrial dispute, strike or lock-out, breakdown or failure 
of a utility service or transport network, act of God, war, riot, civil commotion, malicious damage, accident, incident, breakdown 
of plant, machinery or electronic system, fire or flood. 
 
 

6. Governing Law 
 
The Governing Law and Jurisdiction of these Terms and Conditions, any Contract or Agreement are governed by and 
construed in accordance with the laws of England and Wales. The courts of England and Wales shall have non-exclusive 
jurisdiction to settle any dispute or claim that arises out of or in connection with these Terms and Conditions, any Contract or 
Agreement.
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Produced by the Ordnance Survey National Geographic Database and incorporating surveyed 
revision available at the date of production. 

 
Reproduction in whole or in part is prohibited without the prior permission of Ordnance Survey. 

 
The representation of a road, track or path is no evidence of a right of way. 

 
The representation of features as lines is no evidence of a property boundary. 
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Utility Company Underground Services Results Schedule 
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Stephen Sawyer

18/02/2021
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Utility Company Responses Outcome

Electricity

UK Power Networks 5 Affected

Energy Assets
Networks

1 Not Affected

Last Mile 1 Not Affected

ESP Utilities Group 1 Not Affected

GTC 1 Not Affected

Eclipse Power 1 Not Affected

Leep Utilities 1 Not Affected

National Grid UK 1 Affected

Gas

National Grid UK 2 Affected

Last Mile 1 Not Affected

ESP Utilities Group 1 Not Affected

GTC 1 Not Affected

Energy Assets Pipelines 1 Not Affected

Fulcrum 1 Not Affected

Leep Utilities 1 Not Affected

Telecoms/Cable

Zayo Europe 1 Not Affected

Atkins (Vodafone) 3 Affected

SKY Telecoms 1 Not Affected

Telent 2 Not Affected

Gamma 1 Not Affected

GTT 1 Not Affected

Instalcom 1 Not Affected

TATA 1 Not Affected

Verizon 1 Not Affected

Virgin Media 2 Affected

C.A. Telecom (Colt) 1 Not Affected
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CityFibre 2 Not Affected

KPN 1 Not Affected

MBNL 1 Not Affected

BT Openreach 1 Affected

Oil/Fuel

Linesearch 1 Not Affected

Other

Transport for London-
London Streets

1 Not Affected

Engie 1 Not Affected

Trafficmaster 1 Not Affected

Transport

London Underground
Infrastructure Protection

1 Not Affected

Network Rail 1 Not Affected

Crossrail 1 Not Affected

London Underground
Power Distribution

1 Not Affected

Water and Sewers

Thames Water 1 Affected

Leep Utilities 1 Not Affected



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Electricity



Registered Office: 

Newington House 

237 Southwark Bridge Road 

London SE1 6NP 

Registered in England and Wales No: 3870728 
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Company:  

UK Power Networks (Operations) 

Limited 

 

 

 

 

 

 

 

 

 

 

 

                              

Thank you for contacting us regarding UK Power Networks equipment at the above site. I have enclosed a copy of our 

records which show the electrical lines and/or electrical plant. I hope you find the information useful.  

 

I have also enclosed a fact sheet which contains important information regarding the use of our plans and working 

around our equipment. Safety around our equipment is our number one priority so please ensure you have 

completed all workplace risk assessments before you begin any works.  

 

Should your excavation affect our Extra High Voltage equipment (6.6 KV, 22 KV, 33 KV or 132 KV), please contact us to 

obtain a copy of the primary route drawings and associated cross sections. 

 

If you have any further queries do not hesitate to contact us.  

 

 

 

Plan Provision 

0800 056 5866 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Our Ref: 21418738 Your Ref: GRS08957

Friday, 26 February 2021

Stephen Sawyer
Technics House Merrow Business Park
Guildford
Surrey
GU4 7WA

Dear Stephen Sawyer



Registered Office: 

Newington House 

237 Southwark Bridge Road 

London SE1 6NP 

Registered in England and Wales No: 3870728 
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Company:  

UK Power Networks (Operations) 

Limited 

This information is made available to you on the terms set out below. If you do not accept the terms of use set out in 

this fact sheet please do not use the plans and return them to UK Power Networks. 

 

1.   UK Power Networks does not warrant that the information provided to you is correct. You rely upon it at your own risk.  

  

2.    UK Power Networks does not exclude or limit its liability if it causes the death of any person or causes personal injury 

to a person where such death or personal injury is caused by its negligence. 

 

3.  Subject to paragraph 2 UK Power Networks has no liability to you in contract, in tort (including negligence), for breach 

of statutory duty or otherwise how for any loss, damage, costs, claims, demands, or expenses that you or any third 

party may suffer or incur as a result of using the information provided whether for physical damage to property or for 

any economic loss (including without limitation loss of profit, loss of opportunity, loss of savings, loss of goodwill, loss 

of business, loss of use) or any special or consequential loss or damage whatsoever. 

 

4.   The information about UK Power Networks electrical plant and/or electric lines provided to you belongs to and 

remains the property of UK Power Networks. You must not alter it in any respect. 

  

5. The information provided to you about the electrical plant and/or electric lines depicted on the plans may NOT be a 

complete record of such apparatus belonging to UK Power Networks. The information provided relates to electric 

lines and/or electrical plant belonging to UK Power Networks that it believes to be present but the plans are not 

definitive: other electric lines and/or electrical plant may be present and that may or may not belong to UK Power 

Networks.  

 

6. Other apparatus not belonging to UK Power Networks is not shown on the plan. It is your responsibility to make your 

own enquiries elsewhere to discover whether apparatus belonging to others is present. It would be prudent to 

assume that other apparatus is present. 

  

7.     You are responsible for ensuring that the information made available to you is passed to those acting on your behalf 

and that all such persons are made aware of the contents of this letter.  

  

8.    Because the information provided to you may not be accurate, you are recommended to ascertain the presence of UK 

Power Networks electric lines and/or electrical plant by the digging of trial holes. Trial holes should be dug by hand 

only.  

 

Excavations must be carried out in line with the Health and Safety Executive guidance document HSG 47. We will not 

undertake this work. A copy of HSG 47 can be obtained from the Health and Safety Executives website. 

 

All electric lines discovered must be considered LIVE and DANGEROUS at all times and must not be cut, resited, 

suspended, bent or interfered with unless specially authorised by UK Power Networks. 

 

The electric line and electrical plant belonging to UK Power Networks remains so even when made dead and 

abandoned and any such electric line and/or electrical plant exposed shall be reported to UK Power Networks.  

 

Where your works are likely to affect our electric lines and/or electrical plant an estimate of the price of any 

protective /diversionary works can be prepared by UK Power Networks Branch at Metropolitan House, Darkes Lane, 

Potters Bar, Herts. , EN6 1AG, telephone no. 0845 2340040 

 

 

 

 

 



Registered Office: 
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London SE1 6NP 
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3 | 3 

 

 

Company:  

UK Power Networks (Operations) 

Limited 

9 Any work near to any overhead electricity lines must be carried out by you in accordance with the Health and Safety 

Executive guidance document GS6 and the Electricity at Work Regulations.   

 

The GS6 Recommendations may be purchased from HSE Books or downloaded from the Energy Networks 

Association’s website. 

 

If given a reasonable period of prior notice UK Power Networks will attend on site without charge to advise how and 

where “goal posts” should be erected.  If you wish to use this service, in the first instance please telephone: 0845 

6014516 between 08:30 and 17:00 Monday to Friday.  

  

10.   You are responsible for the security of the information provided to you.   It must not be given, sold or made available 

upon payment of a fee to a third party.   

 

11. If in carrying out work on land in, on, under or over which is installed an electric line and/or  electrical plant that 

belongs to UK Power Networks you and/or anyone working on your behalf damages (however slightly) that apparatus 

you must inform immediately UK Power Networks by our emergency 24 hour three digit telephone number 105 

providing; 

 

• your name, address and telephone number;   

• the date, time and place at which such damage was caused;  

• a description of the electric line and/or electrical plant to which damage was caused;  

• the name of the person whom it appears to you is responsible for that damage;  

• the nature of the damage. 

 

 

12.   The expression “UK Power Networks” includes UK Power Networks (EPN) plc, UK Power Networks (LPN) plc, UK Power 

Networks (SEPN) plc, UK Power Networks and any of their successors and predecessors in title. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
            

1. UK Power Networks does not warrant that the information provided to you is correct. You rely upon it at your own risk. 

2. UK Power Networks does not exclude or limit its liability if it causes the death of any persons or causes personal injury to a person. 
3. Subject to paragraph 2 UK Power Networks has no liability to you in contract, in tort (including negligence), for breach of statutory duty 
or otherwise for any loss, damage, cost, claims, demands, or expenses that you or any third party may suffer or incur as a result of using 
the information provided whether for physical damage to property or for any economic loss (including without limitation loss of profit, loss 
of opportunity, loss of savings, loss of goodwill, loss of business, loss of use) or any special or consequential loss or damage whatsoever. 

4. This plan has been provided to you on the basis of the terms of use set out in the covering letter that accompanies this plan. If you do 
not accept and/or do not understand the terms of use set out in the covering letter you must not use the plan and must return it to the 
sender of the letter. 
5. You are responsible for the security of the information provided to you. It must not be given, sold or made available upon payment of a 
fee to a third party. 

Reproduced by permission of Ordnance Survey on behalf of HMSO. © Crown copyright and database rights 2020. All rights reserved. Ordnance Survey Licence numbers 100019626, 100019826 and 100019450. Data has been added to the Ordnance Survey base map; all proprietary rights in such additional data are and shall remain the exclusive property of © London 
Power Networks plc or Eastern Power Networks plc or South Eastern Power Networks plc each being a distribution licensee under section 6(1)(c) of the Electricity Act 1989 for the relevant distribution services area as that term is defined in such licensee’s distribution licence. All rights in such data reserved.  

Plans generated by DigSAFE Pro™ software provided by LinesearchbeforeUdig. 

The quality and accuracy of any print will depend on your printer, your computer and its print settings. Measurements 
scaled from this plan may not match measurements between the same points on the ground. 

 

This plan must be used with 

the attached ‘Symbols’ 

document. IF IN DOUBT – ASK! 
PHONE 0800 056 5866 
EMERGENCY – If you 

damage a cable or line 
Phone 0800 783 8838 

(24hrs) URGENTLY 

ALWAYS LOOK UP 
BEFORE 

YOU START WORK 
Refer to HSE 

Guidance note GS6 

1. The position of the apparatus shown on this drawing is believed to be correct but the original landmarks may have been altered 
since the apparatus was installed. 

2. The exact position of the apparatus should be verified – use approved cable avoidance tools prior to excavation using suitable hand 
tools. 
3. It is essential that trial holes are carefully made avoiding the use of mechanical tools or picks until the exact location of all the 
cables have been determined.  
4. It must be assumed that there is a service cable into each property, lamp column and street sign, etc. 

5. All cables must be treated as being live unless proved otherwise by UK Power Networks. 

6. The information proved must be given to all people working near UK Power Networks plant and equipment. Do not use plans more 
than 3 months after the issue date for excavation purposes. 

7. Please be aware that electric cables/lines belonging to other owners of licensed electricity distribution systems may be present and 
it is your responsibility to identify their location. 

 

 

 

Maps produced at 1:2500 scale are Geo-Schematics which show LV mains cables and 
overhead lines (in some cases all voltages). Prior to carrying out excavations you must 
refer to the 1:500 records to determine the location of all known underground plant 
and equipment. 
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Job Reference: 21418738
Site Location: 528496 184317
Requested by:
			Mr Stephen Sawyer
Your Scheme/Reference: GRS08957

Scale: 1:1538 (When plotted at A3)



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
            

1. UK Power Networks does not warrant that the information provided to you is correct. You rely upon it at your own risk. 

2. UK Power Networks does not exclude or limit its liability if it causes the death of any persons or causes personal injury to a person. 
3. Subject to paragraph 2 UK Power Networks has no liability to you in contract, in tort (including negligence), for breach of statutory duty 
or otherwise for any loss, damage, cost, claims, demands, or expenses that you or any third party may suffer or incur as a result of using 
the information provided whether for physical damage to property or for any economic loss (including without limitation loss of profit, loss 
of opportunity, loss of savings, loss of goodwill, loss of business, loss of use) or any special or consequential loss or damage whatsoever. 

4. This plan has been provided to you on the basis of the terms of use set out in the covering letter that accompanies this plan. If you do 
not accept and/or do not understand the terms of use set out in the covering letter you must not use the plan and must return it to the 
sender of the letter. 
5. You are responsible for the security of the information provided to you. It must not be given, sold or made available upon payment of a 
fee to a third party. 
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Plans generated by DigSAFE Pro™ software provided by LinesearchbeforeUdig. 

The quality and accuracy of any print will depend on your printer, your computer and its print settings. Measurements 
scaled from this plan may not match measurements between the same points on the ground. 
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Guidance note GS6 

1. The position of the apparatus shown on this drawing is believed to be correct but the original landmarks may have been altered 
since the apparatus was installed. 

2. The exact position of the apparatus should be verified – use approved cable avoidance tools prior to excavation using suitable hand 
tools. 
3. It is essential that trial holes are carefully made avoiding the use of mechanical tools or picks until the exact location of all the 
cables have been determined.  
4. It must be assumed that there is a service cable into each property, lamp column and street sign, etc. 

5. All cables must be treated as being live unless proved otherwise by UK Power Networks. 

6. The information proved must be given to all people working near UK Power Networks plant and equipment. Do not use plans more 
than 3 months after the issue date for excavation purposes. 

7. Please be aware that electric cables/lines belonging to other owners of licensed electricity distribution systems may be present and 
it is your responsibility to identify their location. 

 

 

 

Maps produced at 1:2500 scale are Geo-Schematics which show LV mains cables and 
overhead lines (in some cases all voltages). Prior to carrying out excavations you must 
refer to the 1:500 records to determine the location of all known underground plant 
and equipment. 
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	Detailed UXO RA
	Executive Summary
	German UXO:
	 London was the most frequently and heavily bombed British city during WWII, with most damage being sustained by the central and eastern boroughs (including Camden). The study area experienced a very high bombing density, the result of at least six (...
	 The original bombing incident records plot approximately 65 HE bombs within 400m of the Site boundary, the closest of which appears to have landed approximately 50m south-east of the Site. However, a HE bomb strike to the southern extent of the Site...
	 It has been possible to identify the flightpath orientations of a few aircraft that bombed the local area, but probably did not fly over the Site. These bombloads are insignificant, however multiple local bombloads could not be analysed. The precise...
	 Most local air raids occurred at night. Consequently, there is a greater risk of UXBs falling to the ground unwitnessed.
	 Following the destruction on Site, the ruins will have been abandoned, probably for the remainder of the war. This raises the possibility that any UXB entry hole could have persisted here unseen for a significant period of time. Even if this bombsit...
	 The majority of the Site area was occupied by residential properties that survived the war largely intact. Any UXB strike to these structures (or the road / pavement surfaces) would have caused incontrovertible evidence of its incidence. The residen...
	British / Allied UXO:
	 Numerous (>30) permanent HAA batteries were active within range of the Site during WWII. Luftwaffe activity was frequent and intense over the wider area and therefore these guns would have expended a vast quantity of ammunition. Consequently, it is ...
	 No evidence of historic military activity within the Site boundary has been found and it is highly unlikely that any has occurred historically. Consequently, the risk from associated UXO is low.
	Likelihood of UXO Remaining and UXO Encounter:
	 The risk associated with any very shallow buried UXO (smalls German IBs) will have almost certainly been mitigated. It is likely that any shallow buried unexploded British HAA shell was encountered and removed during post-war excavations. Any deep b...
	 At the time of writing, the layout of the proposed development was not known and therefore no specific comments relating to the likelihood of a UXO encounter during specific intrusive methodologies at specific locations, can be made.
	 As deep intrusions (piling) are planned, a risk pathway may exist between these works (in the south of the Site) and deep buried (large) German UXBs. NB: piling is the engineering activity most at risk of initiating a large German UXB, due to the fo...
	BRIMSTONE SITE INVESTIGATION LTD
	Brimstone Site Investigation is committed to delivering bespoke UXO-risk mitigation strategies to a range of clients across a range of industries.
	We are committed to providing a safe, cost-effective, and quality service, underpinned by our three core values:
	 Integrity in advice, information and the manner in which we conduct ourselves and our operations.
	 Professionalism in the way we handle our operations, people, and processes.
	 Knowledge in new skills and information, to ensure we remain at the forefront of innovation and strategy.
	© This report has been prepared in line with the specific requirement of the client’s contract or commission. It should not be used by any third party without the written permission of Brimstone Site Investigation (BSI) Ltd. In preparation for this re...
	This report has been prepared with consideration to the site conditions at the time of report order confirmation. BSI Ltd cannot accept liability for any subsequent changes to the conditions on site which may influence the UXO risk. The report has bee...
	The report should not be relied upon in the event of any such changes. If this report is to be used at a time in excess of two years after its issue date it is recommended that BSI Ltd be contacted to carry out a review of the report. The copyright fo...
	Brimstone Site Investigation Ltd. Registered in England and Wales under company number 10253758.
	Brimstone Site Investigation Ltd
	The Joiner’s Shop
	The Historic Dockyard
	CHATHAM, Kent
	ME4 4TZ
	Tel: +44 (0)207 117 2492
	https://www.brimstoneuxo.com

	1 Introduction
	1.1 Background
	Campbell Reith (the Client) has commissioned BSI to carry out a Stage 2 Detailed Unexploded Ordnance Risk Assessment (DRA) of the proposed redevelopment works at Site 4 Heybridge, Camden (the Site).

	1.2 Legislation
	There are no regulations that specifically govern the UXO risk mitigation industry in the UK. There are however two pieces of legislation that require consideration. It is industry best practice (and common sense) to frame your site in the context of ...
	1.2.1 Construction Design and Management Regulations (CDM) 2015
	The regulations identify the client, the CDM coordinator, the designer, and the principal contractor as responsible parties. Under the regulations, responsible parties are held accountable for the way a construction project is managed and for the heal...
	 Provide an appropriate assessment of potential UXO risks, or ensure an assessment is completed by another party.
	 Put in place appropriate risk mitigation measures if necessary.
	 Supply all parties with information relevant to the risks.
	 Ensure the preparation of an emergency response plan.

	1.2.2 The Health and Safety at Work Act 1974
	The Health and Safety at Work Act 1974 had a transformative impact on health and safety, saving thousands of lives since its enactment. Employers must consider their employees, workers not in their employment, and members of the public. The act places...


	1.3 Commercial Contractor and the Authorities
	1.3.1 Commercial Contractors
	If your site has been given a moderate or high-risk rating, then control measures will be recommended. The measures will be specific to the scope of works on site, usually in relation to the depth and extent of excavations, piling and similar activiti...
	 Non-intrusive surveying (including drone surveying)
	 Intrusive surveying
	 Search and clear
	 Watching brief
	 Support to geotechnical investigations
	 Target investigation
	 Site-specific training packages
	 Site safety briefings
	Our UXO Engineers can assess suspicious items on site when they are found. This will avoid unnecessary site evacuations. If our engineer(s) decide the item is UXO, they will coordinate with the authorities, manage disruptions, and advise on control me...

	1.3.2 UK Authorities
	If BSI is not on site and a suspicious item is found, the local police must be immediately called on the non-emergency number. Police will visit the site. They will then inform the Joint Services Explosive Ordnance Disposal (JSEOD) office, which will ...
	A precautionary cordon will initially be put into effect, with possible evacuation of homes and businesses, road and rail closures. The cordon may be extended following the advice from JSEOD’s response team.


	1.4 UXO Risk in the UK
	Fortunately, to the best of our knowledge, there has not been a single post-war incident in the UK where a construction worker has been killed or injured because of an item of UXO exploding. There have been cases in mainland Europe where UXO had been ...
	Between 2013 and 2016 JSEOD responded to 7,500 callouts. These callouts range from falsely identified objects, inert objects, small items of UXO and large WWII German unexploded bombs (UXBs). Each year the construction industry inadvertently unearths ...
	 Enemy action: during WWI and WWII the air forces of Germany, and to a lesser extent Italy, bombed targets throughout the UK. The German navy bombarded several coastal targets in eastern England during WWI and then in WWII German long-range artillery...
	 Allied military activity: during WWI and WWII several Allied nations used the UK as a staging area for military action in the European Theatre; predominantly the US and Canada.
	 UK military activity: domestic British Army, Royal Air Force (RAF) and Royal Navy (RN) training activities during peacetime and conflict as well as anti-aircraft gun and rocket batteries during WWI and WWII.

	1.5 UXO Detonations
	 UXO body impact: A substantial impact onto the main body of a UXO; borehole rigs, piling rigs, jack hammers and mechanical excavator buckets.
	 Fuse impact: Environmental conditions during decades of burial can result in the primary explosives located in the fuse pocket to crystallise and become shock sensitive. It would then take a relatively small impact or friction impact to cause the fu...
	 Re-starting a timer: A small proportion of German WWII bombs used clockwork fuses. In 2002 an Army EOD Engineer reported that the clockwork fuse in a UXB re-started. Decades of burial cause substantial corrosion in WWII German UXBs and therefore an ...


	2 Assessment Methodology
	2.1 Introduction
	This assessment has been produced in accordance with the relevant CIRIA guidelines; Unexploded Ordnance (UXO) - A Guide for the Construction Industry C681 (published in 2009). CIRIA C681 is a publication which originated from round table best practice...

	2.2 SPRC Risk Model
	The Source, Pathway, Receptor, Consequence (SPRC) risk model can be applied to buried UXO as follows:
	 Sources: UK and allied UXO sources include military firing ranges, bases, storage depots, munitions factories, anti-aircraft batteries, amongst others. There are many wartime causes of UXO contamination. The source for enemy contamination is overwhe...
	 Pathways: the pathway describes how the UXO reaches receptors. Usually UXO is buried and therefore pathways can be any activity which involve breaking ground. Examples include ground investigation works, site enabling works and excavations.
	 Receptors: receptors are the people, assets and infrastructure that can be adversely affected by UXO exposure. This includes site personnel, plant, equipment, buildings, the general public, , and the environment.
	 Consequence: the consequences of an inadvertent UXO detonation are catastrophic. They include injury and loss or life, as well as damage to property. Fortunately, the likelihood of UXO detonating is low, even when it is uncovered during works. Anoth...

	2.3 Assessment Structure
	In accordance with CIRIA C681 this assessment addresses the following considerations in the appropriate order:
	 The likelihood that the site was contaminated with UXO.
	 The type of UXO that could have contaminated the site, and their associated hazards.
	 The likelihood that UXO remains on the site.
	 Theoretical bomb penetration depths.
	 The likelihood that UXO will be uncovered during the proposed works.
	 Risk rating and risk mapping (as appropriate).
	 Risk mitigation recommendations.

	2.4 Information Sources
	To complete this risk assessment BSI has gathered information from a wide range of sources. BSI’s research team has completed detailed historical research, including access of original archived records. The following is a general list of information s...
	 The National Archives,
	 Local archive centres,
	 Ministry of Defence,
	 The Council for British Archaeology,
	 Groundsure mapping services,
	 Historical aerial photography (Historic England, Britain From Above, Bluesky),
	 Google open source mapping,
	 The British Geological Society,
	 Open sources; published book, articles, web resources,
	 Site specific information supplied by the Client,
	 BSI’s library and historical database, and
	 BSI’s former armed forces employees.

	2.5 ALARP Principle
	The ALARP (as low as reasonably practicable) principle corresponds to the actions that should be taken to reduce risks. The term ‘ALARP’ is in the Health and Safety at Work Act 1974, which says that risks must be controlled in a reasonable way.
	Infinite time, effort and money could be spent trying to eliminate risk entirely. HSE uses the example that spending £1m to prevent five employees bruising their knees is disproportionate, whereas spending the same amount to prevent an explosion which...
	Using this principle, BSI aims to reduce client costs by recommending strategies that are proportionate to the assessed risks, if any elevated risk is found at all.

	2.6 Risk Tolerances
	The BSI risk assessment process divides UXO risk into two tolerances:
	 Tolerable: negligible risk or low risk ratings are tolerable. However, low risk does not mean no risk. Where the risk cannot be completely discounted, it may be a useful strategy to opt for a low-cost measure, such as a UXO safety briefing from a qu...
	 Intolerable: moderate risk or high-risk ratings are intolerable. Proactive risk mitigation measures should be put in place. Various strategies are at BSI’s disposal to meet your project-specific needs.

	2.7 Reliance and Limitations
	This report has been prepared using published information and information provided by the Client. BSI is not liable for any information which has become available following the publication of this report. BSI is not liable for any inaccuracies within ...


	3 The Project
	3.1 The Site
	FIGURE 1: Site Location Maps          FIGURE 2: Recent Aerial Photograph

	3.2 The Proposed Works

	4 Site History
	4.1 Introduction
	Site-specific history can be assessed by reviewing historical mapping, historical aerial photography and by carrying out additional Site-specific research where appropriate. Below are descriptions of a selection of records relevant to the Site:

	4.2 Mapping
	4.3 Aerial Photography
	4.4 Additional Site-Specific History
	Some sites will have been occupied by landmarks or significant buildings historically and in such cases specific written histories including significant wartime details are occasionally available in the public domain. No relevant Site-specific informa...


	5 UXO Risk - German Bombing
	5.1 WWII Bombing History of the Site
	5.1.1 London
	5.1.2 Site Specific
	5.1.3 Bombing Decoy Sites
	In mid-1940 bombing decoys were introduced. The decoys used either;
	 A system of lighting to simulate an urban area or a military airfield’s runway
	 Deliberately started fires to simulate a previously bombed target
	 Dummy buildings and vehicles to simulate a military facility
	792 static decoy sites were built at 593 locations in Britain. They were estimated to have drawn at least 5% of the total weight of bombs away from their intended targets. No decoys were operational within a significant radius of the Site during WWII....


	5.2 WWII Bombing Records
	5.2.1 Introduction
	The bomb census recorded the location and type of bomb strikes to help with intelligence gathering and planning. It was compiled using information recorded by ARP wardens. These records were gathered by the Ministry of Home Security to calculate bombi...
	The bomb census was unreliable in the early stages of the war, though by 1941 procedures had been standardised. The quality of the census records also depended on where in the UK the records were produced. Some records are held at the National Archive...
	Relevant records held at the National Archives and the London Metropolitan Archives were obtained for this risk assessment. NB: Camden Local Studies and Archives Centre was experiencing long term closure at the time of writing, however it was confirme...

	5.2.2 Bombing Density Statistics
	The table below records the St Pancras Civil Defence organisation’s bombing density calculation for the borough. It provides a breakdown of the types of large German bombs reported and does not include UXBs.

	5.2.3 Bomb Census Maps
	BSI has reviewed a collection of original consolidated and weekly bomb census maps for the wider study area. These small-scale maps cover the entire bombing campaign and record all types of bomb. Relevant maps are displayed at FIGURE 6.
	 Approximately 65 large ‘iron’ bombs (including at least one UXB) are plotted within a 400m radius of the Site.
	 The closest strikes are plotted approximately 50m east and south-east of the Site.
	 At least one day time air raid affected the study area. NB: confusingly, these seven local bomb strikes are all replicated on the night time consolidated bomb plot map.
	 One 1kg / 2kg IB shower is plotted within 400m of the Site (approximately 220m north). NB: no weekly plot maps are available for the period up to 7th October 1940 period and therefore it is not known whether additional IB showers affected the Site d...

	5.2.4 V Weapons
	5.2.5 Bomb Damage Map
	BSI has reviewed an original war damage map covering the study area. The map was produced by the Engineer and Surveyors Department of the London County Council and was updated throughout the bombing campaign. A section of the map covering the study ar...
	Most of the houses on and immediately north of the Site have not been assigned any degree of bomb damage.
	In the south-west, two houses have sustained ‘serious damage’. In the south-east two houses have been ‘totally destroyed’ and a third has been ‘seriously damaged’. The house at the north-east corner has sustained ‘general blast damage’.

	5.2.6 Abandoned Bomb Register
	The abandoned bomb register is a public record document held at the Parliamentary Archives of the House of Commons, from which BSI has obtained a copy. The register should not be relied on for completeness or accuracy. No abandoned bombs are recorded ...

	5.2.7 Secondary Source / Anecdotal Evidence

	5.3 Likelihood of UXB Contamination
	Where detailed bombing records exist, it is possible to predict whether any UXBs could be found on a site. This likelihood is discussed in the following table:

	5.4 Likelihood of Subsequent UXB Detection
	A range of circumstances determine whether a UXB strike location would have been identified, during and after the war. This is discussed in the following table.

	5.5 Bombing During WWI

	6 WWII German Bombs
	6.1 Bombs Dropped on the UK
	 HE bombs – moderate NEQ (net explosive quantity): the most common types of HE bombs dropped were the SC (general purpose - GP) and SD (semi-armour piercing - SAP) series of bombs. The NEQ is between 30-50%. SAP bombs are engineered to attack light f...
	 HE bombs – high NEQ: blast bombs and parachute mines have bodies made of thin steel, allowing for larger HE charges. These were designed to detonate above ground, maximising the blast effect. Parachute mines were weapons slowed by parachutes and des...
	 HE bombs – low NEQ:  The PC series were armour piercing bombs used against heavy fortifications and reinforced bunkers. They were not commonly used over the UK.
	 Small incendiary bombs:  The 1kg and 2kg incendiaries were the most dropped bomb. Up to 620 x 1kg incendiaries could be packed into the largest container unit, which opened at a pre-determined height scattering its payload over a wide area. These sm...
	 Large incendiary bombs - Thick skinned: The C50 has a thick body and contained a mixture of incendiary liquids and white phosphorus. Another version of the C50 had a white phosphorus fill. The C50 ‘firepot’ contained thermite incendiary containers (...
	 Large incendiary bombs - Thin skinned: The Flam 250 and Flam 500 models had thin steel bodies designed to break up on impact, spreading their oil-incendiary mixture, which was ignited by a small HE charge.  Consequently, it is highly unlikely that a...
	 Submunitions: The SD2 ‘butterfly’ bomb was a 2kg submunition dropped on several British cities and towns. It contained a 225gram HE charge. SD2s had no ground penetration ability so the vast majority were recovered at the time. However, SD2s are sti...
	 V1 flying bombs and V2 rockets: In the final year of WWII Germany began using pilotless weapons against England. Both V Weapons had 1,000kg HE warheads. Due to their light-body construction, they had no penetration ability and any impact left a noti...

	6.2 Bomb Failures
	 Equipment or human error in arming the bombs before release,
	 Failure of a mechanism within the fuze (out of tolerance),
	 Jettisoning payloads if the bomber was under attack or crashing, or

	6.3 Bomb Ground Penetration
	6.3.1 Introduction
	Different layers of geology affect penetration depths. For example, 1m of made ground, then 1m of gravel before reaching clay – as is many areas of London – is not easily calculated from the data above.
	When calculating how deep a bomb could have reached, we must make three assumptions:
	 Impact velocity: German bombing raids were carried out at altitudes in excess of 5,000m. The velocity of impact is roughly 313ms-1 (not accounting for resistance). It is the same velocity regardless of mass.
	 Impact angle: strike angles of 10 to 15 degrees to the vertical. It must be assumed that the bomb was stable at the moment of ground penetration.
	 Bomb design: Some larger German bombs were occasionally fitted with ‘kopfrings’ - a metal ring, triangular in cross section, fitted around the nose of the bomb to help prevent penetration. It must be assumed that no ‘kopfrings’ were fitted.

	6.3.2 The J-Curve Effect
	During WWII BDUs reported that most buried UXBs were found horizontal or upturned. This observation confirmed the ‘J-curve effect’. As an HE bomb penetrates the ground, slightly offset from the vertical, its passage underground creates a ‘J’ shape.
	This is relevant because the J-curve effect results in a horizontal offset between the buried UXB and its point of entry. This is distance is estimated to be one third of the theoretical penetration depth. A low altitude attack, meaning a low impact a...

	6.3.3 Site Specific Geology
	6.3.4 Site Specific Maximum Bomb Penetration Depth


	7 UXO Risk - British/Allied Activity
	7.1 Introduction
	The table below lists potential sources of UXO (excluding enemy action). Those which are potentially relevant to the Site are discussed in the subsequent section(s).

	7.2 Potential Sources of UXO
	7.2.1 Introduction
	7.2.2 WWII Anti-Aircraft Fire
	Anti-Aircraft (AA) Command was a British Army command established in 1939 to defend the UK during the anticipated German bombing campaign. It controlled the Territorial Army AA artillery and searchlight units. From 1940 to 1945 BDUs dealt with 7,000 u...
	 Heavy Anti-Aircraft (HAA): large calibre guns (3.7” and 4.5”) for engaging high altitude bomber formations. Hundreds of permanent batteries were constructed in and around major cities and military bases during the 1930s. Some 2,000 of these guns wer...
	British time fuses were poorly manufactured during WWII and this led to high failure rate for HAA shells, up to 30%. Unexploded HAA shells had the potential to land up to 27km from their battery, although more typically landed within a 15km radius.
	 Light Anti-Aircraft (LAA): smaller calibre guns for engaging dive bombers and low altitude intruders. As such they were mostly used to defend specific industrial and military targets which were subject to precision bomber attack. LAA guns were eithe...
	The 40mm Bofors gun could fire 120 x HE shells / minute to a ceiling of 1,800m. Each shell was designed to self-destruct if it didn’t strike an aircraft, however, inevitably some failed and fell back to earth.
	 Z (Rocket) Batteries: a Z-Battery comprised a grid formation of 64 rocket projectors which fired 2” and later 3” Unrotated Projectile (UP) rockets to a maximum altitude of 5,800m; a ground range of some 9,000m. They were deployed in cities all aroun...
	The rockets measured 0.9m (2”) and 1.8m (3”) in length with four stabilising fins at the base and were fitted with 3.5kg or 8.2kg HE warheads. The larger warhead had an effective airborne blast radius of up to 20m. Some variants deployed a form of aer...
	Unlike bombs which were designed to strike the ground, AA projectiles and rockets were designed to function in the air. Due to their shape, and centre of gravity they would often not strike the ground nose first. This coupled with the lower mass of AA...



	8 UXO Risk Mitigating Circumstances
	8.1 Introduction
	Works on a UXO contaminated site could result in the partial or complete removal of UXO risk. Construction or earthworks may have uncovered any UXO contamination, which would then have been reported and removed by the authorities. A site may have been...

	8.2 Explosive Ordnance Clearance Tasks
	The division of EOD tasks has been complex throughout British military history. It used to be the case that anything under the water level would be dealt with by navy units, and anything on land would be dealt with by army units. In recent years RAF E...
	BSI has access to a database of historic EOC tasks. This database is only complete up until the early 2000s and therefore does not include recent EOC tasks. No such database for the RAF and Royal Navy EOD units is easily accessible. A search of this d...
	UXO encounters on civilian land are often reported in the media and therefore a web search of local media outlets was also carried out. No recent incidents on or near the Site were identified. NB: in November 2017, a confirmed ‘World War Two bomb’ was...

	8.3  Ground Works
	The WWII-era houses were cleared post-war. Foundations may have been broken up and removed, resulting in some below WWII ground level disturbance of made ground. The existing car park structure represents the only phase of post-war redevelopment. This...

	8.4 Deductions
	The risk associated with any very shallow buried UXO (smalls German IBs) will have almost certainly been mitigated. It is likely that any shallow buried unexploded British HAA shell was encountered and removed during post-war excavations. Any deep bur...

	8.5 Accuracy of Historical Records
	Occasionally, the accuracy of some historical records can prove to be poor when compared with other sources of information. One significant consequence of this can be the possibility of unrecorded German bomb strikes in the study area.
	 The bomb census maps appear to be missing a HE bomb strike on Site. The severity and pattern of damage here indicates that this was probably a medium weight HE bomb, as opposed to fire damage caused by IB strike(s).
	 Several bomb strikes occurring during day time air raid(s) are plotted on a night time bomb plot map.
	 The house at the south-eastern corner was still standing by 1948, however the bomb damage map shows this property to be seriously damaged, doubtful if repairable.
	 The house at the south-western corner was demolished by 1946, however the bomb damage map shows this property to be seriously damaged, repairable at cost.
	 The national and local government figures for the quantity of bombs dropped on the borough differ significantly.
	These observations highlight the difficulties in accurate record keeping during frequent, intense bombing raids. It is quite possible that additional local bombing incidents are missing from the maps. NB: a second original record of local bombing inci...

	8.6 The Risk of UXO Contamination on Site
	8.6.1 Key Findings - German UXO Risk
	 London was the most frequently and heavily bombed British city during WWII, with most damage being sustained by the central and eastern boroughs (including Camden). The study area experienced a very high bombing density, the result of at least six (...
	 The original bombing incident records plot approximately 65 HE bombs within 400m of the Site boundary, the closest of which appears to have landed approximately 50m south-east of the Site. However, a HE bomb strike to the southern extent of the Site...
	 It has been possible to identify the flightpath orientations of a few aircraft that bombed the local area, but probably did not fly over the Site. These bombloads are insignificant, however multiple local bombloads could not be analysed. The precise...
	 Most local air raids occurred at night. Consequently, there is a greater risk of UXBs falling to the ground unwitnessed.
	 Following the destruction on Site, the ruins will have been abandoned, probably for the remainder of the war. This raises the possibility that any UXB entry hole could have persisted here unseen for a significant period of time. Even if this bombsit...
	 The majority of the Site area was occupied by residential properties that survived the war largely intact. Any UXB strike to these structures (or the road / pavement surfaces) would have caused incontrovertible evidence of its incidence. The residen...

	8.6.2 Key Findings - British UXO Risk
	 Numerous (>30) permanent HAA batteries were active within range of the Site during WWII. Luftwaffe activity was frequent and intense over the wider area and therefore these guns would have expended a vast quantity of ammunition. Consequently, it is ...
	 No evidence of historic military activity within the Site boundary has been found and it is highly unlikely that any has occurred historically. Consequently, the risk from associated UXO is low.


	8.7 Site-Specific UXO Hazards
	Different types of UXO pose differing types of hazard, depending on their structural design, Net Explosive Quantity (NEQ), fill type and likely contamination depth. The table below lists the main types of UXO most often encountered on urban UK sites a...

	8.8 The Likelihood of UXO Encounter
	8.8.1 Introduction
	This report assesses the risk of UXO in relation to the proposed works, not simply the risk that UXO remains buried on site. The likelihood of UXO encounter during intrusive ground works will vary depending on the type of UXO and the type of construct...
	Within an area of elevated UXO contamination likelihood, the sub-surface volume of potential UXO contamination will comprise the natural soil / geology in between WWII ground level and the maximum bomb penetration depth. Therefore, any intrusions into...
	Any post-WWII fill material deposited on a site is unlikely to be contaminated with UXO and therefore the risk of encountering UXO on such a site could vary with depth.
	In the wake of the initial nine-month Blitz, many cities and towns were left with vast quantities of bomb site rubble that required removal and relocation. This material was put to use for in a variety of ways, for example >750,000 tons of London’s ru...
	It is quite possible that unexploded British AA projectiles and German 1kg incendiaries were overlooked during removal, resulting in UXO contaminated fill material ending up on otherwise low UXO risk sites, possibly many miles from any high bombing de...

	8.8.2 German UXBs
	Although most German UXBs came to rest several metres below WWII ground level, these weapons can be found at any level between just below WWII ground level and the maximum bomb penetration depth. There are a number of reasons why these heavy bombs mig...
	 Tip and run: When enemy aircraft had to take evasive action to escape RAF fighter intercepts or AA defences, they often dropped their bomb loads from a reduced height, potentially resulting in extreme J-curve effect.
	 Deflection: the shape of German bomb nose sections meant they were susceptible to deflection when striking surface or shallow sub-surface obstacles, occasionally resulting in shallow burial or even UXBs skidding across hardstanding.
	 Aircraft Crash Site: if an aircraft was unable to dump its bomb load before impacting the ground, due to mechanical fault, any externally fitted bombs could have become buried on impact.
	German 1kg / 2kg incendiaries were cylindrical and approximately 50mm in diameter. They had tail sections, and so landed nose first. Within soft ground this could result in full penetration of the bomb below the surface. Such UXBs are usually found cl...

	8.8.3 British / Allied UXO
	The nature of British/Allied military activity involving LSA and SAA and the smaller size of these munitions (in relation to German HE bombs) indicates that any resulting UXO contamination on a site will be limited to shallow depths, usually within 1....
	Domestic military LSA and SAA contamination will either be the result of expending blinds (dud ammunition) which bury into the ground on impact or munitions purposefully buried, for a number of reasons. Either way, these types of UXO are all found at ...

	8.8.4 Deductions


	9 Overall Risk Rating
	Ratings for the likelihood of UXO contaminating the Site, remaining within the Site up to the present day and being encountered during the proposed works, inform the overall risk rating. The UXO risk to the proposed works varies. Low and Moderate risk...

	10 Risk Mitigation Recommendations
	BSI has identified an elevated UXO risk to some of the proposed works. The measures detailed below are recommended to mitigate the risk to ALARP level.



