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Geology 1:50,000 Maps Legends
Artificial Ground and Landslip
Map
Colour

Lex Code

Rock Name

Rock Type

Min and Max Age

MGR

Made Ground (Undivided)

Artificial Deposit

Holocene Holocene

WGR

Worked Ground
(Undivided)

Void

Holocene Holocene

WMGR

Infilled Ground

Artificial Deposit

Present Day Present Day

Geology 1:50,000 Maps
This report contains geological map extracts taken from the BGS Digital
Geological map of Great Britain at 1:50,000 scale and is designed for users
carrying out preliminary site assessments who require geological maps for
the area around the site. This mapping may be more up to date than
previously published paper maps.
The various geological layers - artificial and landslip deposits, superficial
geology and solid (bedrock) geology are displayed in separate maps, but
superimposed on the final 'Combined Surface Geology' map. All map
legends feature on this page. Not all layers have complete nationwide
coverage, so availability of data for relevant map sheets is indicated below.

Geology 1:50,000 Maps Coverage

Superficial Geology
Map
Colour

Lex Code
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Rock Name

Tidal River Or Creek
Deposits

Rock Type

Min and Max Age

Clay and Silt

Flandrian Flandrian

ALV

Alluvium

Silty Peaty Sandy
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Taplow Gravel Formation

Sand and Gravel

Wolstonian Wolstonian

Clay, Silt, Sand
and Gravel

Quaternary Quaternary

HEAD

Head

Lex Code

Rock Name

Rock Type

Map ID:
Map Sheet No:
Map Name:
Map Date:
Bedrock Geology:
Superficial Geology:
Artificial Geology:
Faults:
Landslip:
Rock Segments:

2
271
Dartford
1998
Available
Available
Available
Available
Available
Not Available

Min and Max Age

LC

London Clay Formation

Clay, Silt and Sand

Eocene - Eocene

TAB

Thanet Sand Formation

Sand

Thanetian Thanetian

LMBE

Lambeth Group

Clay, Silt and Sand

Paleocene Paleocene

LMBE

Lambeth Group

Sand, Silt and Clay

Paleocene Paleocene

HWH

Harwich Formation

Sand and Gravel

Eocene - Paleocene

SNCK

Seaford Chalk Formation
and Newhaven Chalk
Formation
(Undifferentiated)

Chalk

Campanian Coniacian

Lewes Nodular Chalk
Formation, Seaford Chalk
Formation and Newhaven
Chalk Formation
(Undifferentiated)

Chalk

LSNCK

1
257
Romford
1996
Available
Available
Available
Not Available
Available
Not Available
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Artificial Ground and Landslip
Artificial ground is a term used by BGS for those areas where the ground
surface has been significantly modified by human activity. Information about
previously developed ground is especially important, as it is often
associated with potentially contaminated material, unpredictable
engineering conditions and unstable ground.
Artificial ground includes:
- Made ground - man-made deposits such as embankments and spoil
heaps on the natural ground surface.
- Worked ground - areas where the ground has been cut away such as
quarries and road cuttings.
- Infilled ground - areas where the ground has been cut away then wholly or
partially backfilled.
- Landscaped ground - areas where the surface has been reshaped.
- Disturbed ground - areas of ill-defined shallow or near surface mineral
workings where it is impracticable to map made and worked ground
separately.
Mass movement (landslip) deposits on BGS geological maps are primarily
superficial deposits that have moved down slope under gravity to form
landslips. These affect bedrock, other superficial deposits and artificial
ground. The dataset also includes foundered strata, where the ground has
collapsed due to subsidence.
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Superficial Geology
Superficial Deposits are the youngest geological deposits formed during the
most recent period of geological time, the Quaternary, which extends back
about 1.8 million years from the present.
They rest on older deposits or rocks referred to as Bedrock. This dataset
contains Superficial deposits that are of natural origin and 'in place'. Other
superficial strata may be held in the Mass Movement dataset where they
have been moved, or in the Artificial Ground dataset where they are of
man-made origin.
Most of these Superficial deposits are unconsolidated sediments such as
gravel, sand, silt and clay, and onshore they form relatively thin, often
discontinuous patches or larger spreads.
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Bedrock and Faults
Bedrock geology is a term used for the main mass of rocks forming the
Earth and are present everywhere, whether exposed at the surface in
outcrops or concealed beneath superficial deposits or water.
The bedrock has formed over vast lengths of geological time ranging from
ancient and highly altered rocks of the Proterozoic, some 2500 million years
ago, or older, up to the relatively young Pliocene, 1.8 million years ago.
The bedrock geology includes many lithologies, often classified into three
types based on origin: igneous, metamorphic and sedimentary.
The BGS Faults and Rock Segments dataset includes geological faults
(e.g. normal, thrust), and thin beds mapped as lines (e.g. coal seam,
gypsum bed). Some of these are linked to other particular 1:50,000
Geology datasets, for example, coal seams are part of the bedrock
sequence, most faults and mineral veins primarily affect the bedrock but cut
across the strata and post date its deposition.
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Combined Surface Geology
The Combined Surface Geology map combines all the previous maps into
one combined geological overview of your site.
Please consult the legends to the previous maps to interpret the Combined
"Surface Geology" map.

Additional Information
More information on 1:50,000 Geological mapping and explanations of rock
classifications can be found on the BGS website. Using the LEX Codes in
this report, further descriptions of rock types can be obtained by
interrogating the 'BGS Lexicon of Named Rock Units'. This database can
be accessed by following the 'Information and Data' link on the BGS
website.

Contact
British Geological Survey
Kingsley Dunham Centre
Keyworth
Nottingham
NG12 5GG
Telephone: 0115 936 3143
Fax: 0115 936 3276
email: enquiries@bgs.ac.uk
website: www.bgs.ac.uk
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Groundwater Vulnerability

Site Sensitivity Context Map - Slice A
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Bedrock Aquifer Designation

Site Sensitivity Context Map - Slice A
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Superficial Aquifer Designation

Site Sensitivity Context Map - Slice A
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Source Protection Zones

Site Sensitivity Context Map - Slice A
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Sensitive Land Uses

Site Sensitivity Context Map - Slice A
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Table B.1:
Historical
Map
1850
1869 1870

Summary of the historical development at the Gallions Reach study area

North of the Thames

South of the Thames

•

There are a few lanes or field boundaries shown but there are no buildings reported.

•

The site area is largely undeveloped

•

Woolwich Manor Way is shown to the south west of the study area towards North

•

The site area remains largely undeveloped.

•

The area, now named as Plumstead Marshes, comprises a number of fields and

Woolwich on the banks of the River Thames.
some small structures, including a stables and an artillery battery located towards the
eastern site boundary.
•

To the south west of the site area, the Royal Arsenal is shown on the banks of the
Thames. There is a ‘Ten Gun Battery’ (located to the west of the site boundary) and
a ‘Six Gun Battery’ (located within the site boundary) which are assumed to be
associated with the Royal Arsenal. The artillery ranges for the gun batteries are
shown on the maps and extend across the southern extent of the site area.

1882

•

On the north side of the Thames the maps show very little change relative to the 1869
– 1870 maps.

•

Those sections which are covered by the 1882 map show little development from
1869 – 1870 maps. There is a wharf and connecting tramway shown on the river
shore, at the south west site boundary.

1896
•

The 1896 map shows significant development of the site area on the north side of the

•

The artillery ranges remain in place across the south of the study area.

•

On the south side of the Thames there is little change relative to the 1882 map. The

Thames. The Royal Albert Dock, which was opened in 1880, appears for the first time.

artillery ranges remain in place across the south section of the study area. There is

The Royal Albert Dock, Basin and the north and south locks connecting to the River

also a railway which crosses the study area to the north of the artillery ranges.

Thames, are located immediately west and south of the study area. There are a
number of warehouse buildings built upon the north and south edges of the Royal
Albert Dock and the basin. There are a number of rail links from the warehouse

There is a small building located at the south west corner of the study area, to the
east of Griffin Manor Way. The development is supplied by a rail which approaches
from the west.

buildings leading to a ‘Coal Wharf’ and Beckton Pier to the north.
•

•

The northern section of the study area is dominated by the development of Beckton
Gas Works, which opened in 1870. The gas works comprise a number of large
industrial buildings, including a series of nine circular structures, assumed to be gas
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Historical
Map

North of the Thames

South of the Thames

holders. There is a large rail network associated with the gas works which connects to
Beckton Station to the west and to a wharf comprising two jetties, Beckton Pier and
another unnamed pier to the east of the gas works.
•

Other industrial developments in the area include a ‘Tar & Liquor Works’ and a sewage
works located to the west and north of the gas works respectively. The sewage works
is supplied by the Northern Outfall Sewer which runs along the northern site boundary
towards the Thames.

1916
•

On the south side of the Royal Albert Dock, one of the warehouse buildings (‘No. 6

•

Plumstead Marshes have not been mapped in any great detail. This indicates that the

has been cleared as part of the construction work for the King George V Dock, which

site area is likely to have been predominantly unoccupied.

began in 1912. Some of the rail links running from Gallions Station along the northern
•

bank of the Thames have been removed.
•

The large scale maps from 1916 are incomplete. However, it is shown that

Warehouse’ on the 1896 map) has been demolished and some of the land to the south

South of the study area, the ‘Southern Outfall Sewers’ are shown along the alignment
of the former tramway.

To the north of the Royal Albert Dock, but south of the gas works, there are a eleven
circular structures which are labelled as oil tanks, located to the west of a paint factory.

•

The northern section of the study area remains occupied by the gas works which
appears relatively unchanged from the 1896 map. The rail network associated with the
gas works has developed further relative to the 1896 map.

1938
•

The small scale map from 1938 shows the King George V Dock and a new lock

•

connecting to the Thames south of the study area. There also appears to be some

The map shows that the study area has not been mapped as part of the Essex or the
Kent maps. The London map is missing for the study area.

development south of the gas works.
1957 1961

•

The paint factory located to the north of the Royal Albert Dock appears to have been

•

The maps of the site area south of the River Thames are incomplete for this period.

demolished. There is a large sports complex located to the east of Woolwich Manor

•

The 1958 – 1972 map shows that the western section of site area is labelled as ‘Tip
(disused)’.

•

There appears to be some industrial development at the south east corner of the
study area.

Way and north of Gallions Road. The sports complex comprises a pavilion building,
tennis courts, bowling green, rifle range and two large ‘Sports Grounds’. The oil tanks,
which are located to the north of the sports complex, remain in place.
•

The western section of the site shows the expansion of the residential area at Cyprus
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Historical
Map

North of the Thames

South of the Thames

and a small industrial development labelled ‘Works’ located to the east of Cyprus.
•

There has been further development of Beckton Gas Works, the sewage works and the
‘Tar & Liquor Works’ in the northern section of the study area. There has also been
further expansion of the rail network associated with the gas works, which now extends
south towards the sports ground (at the location of the existing DLR depot).

1972 1975

•

Some of the rail infrastructure which links the warehouses along the north side of the

•

The western section of the study area remains labelled as ‘Tip (disused)’.

•

To the west of the study area, a stone quarry is shown.

•

There is the development of a ‘Depot’ at the northern section of the site area. The

Royal Albert Dock with the jetties has been removed. Some small buildings located to
the east of the sports complex have been demolished.
•

There has been a significant down-sizing of the gas works and the ‘Tar & Liquor Works’

depot appears to comprise a number of a small structures and a network of lanes.

at the northern section of the site following the closure of Beckton Gas Works in 1969

The area is surrounded by an area of woodland.

and the closure of the ‘Tar & Liquor Works’ in 1970. There is now a ‘Soft Drinks
Factory’ located to the north of the former gas works.
•

•

The southern section of the study area shows the development of two new roads;
East Gate Road and Griffin Manor Way. The roads service a depot comprising a

A majority of the buildings associated with the ‘Tar & Liquor Works’ have been

number large warehouse developments.

demolished and much of the rail infrastructure has been removed. Many of the
structures associated with the former gas works, located south of the currently named

•

The rail infrastructure which serviced the industrial developments at the south west of
the corner of study area has been removed.

Armada Way, remain in place but much of the rail infrastructure has been removed.
The remaining rail network is labelled as ‘disused’.
1981 1989

•

The large scale mapping (1:1250) of the study area is incomplete over this period;

•

The large scale mapping (1:1250) of the study area is incomplete over this period.

however, the smaller scale maps (1:10000) indicate noticeable changes in the land use

•

The north and western sections of the study area remain largely unchanged relative

relative to the 1972 – 1975 maps.
•

to the 1972 – 1975 maps.

In the area to the north of the Royal Albert Dock, the rail infrastructure which serviced

At the southern section of the study area, the industrial developments have been
demolished and make way for the Western Way dual carriageway which runs west to

pumping station which has been built next to the sports complex which remains in

east across the study area.

place north of Gallions Road.
•

•

the warehouses located along the north side of the dock has been removed. There is a

The oil tanks which were located to the north of the sports complex have been
demolished. Further north, at the western section of the study area, there are three
circular structures located north of the existing ‘Works’.
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Historical
Map

North of the Thames
•

South of the Thames

The northern section of the study area remains predominantly occupied by the former
gas works; however, some of the smaller structures have been demolished and the
remainder of the rail infrastructure has been removed. The gas holders and other
larger structures associated with the former gas works remain in place.

•

At the north west corner of the study area, the soft drinks factory remains in place.
There has been further development of an industrial estate comprising a number of
large rectangular buildings at the site of the former ‘Tar & Liquor Works’.

•
1991
•

There have been significant changes to the study area north of the Thames relative to

•

There appears to be little change relative to the 1981 – 1989 maps.

•

The large scale mapping (1:1250) is incomplete for the study area south of the

the 1981 – 1989 maps. The warehouses located around the Royal Albert Dock have
been demolished and London City Airport occupies the land between Royal Albert
Dock and King George V Dock. The pumping station remains in place at the centre of
a new roundabout which adjoins three new roads; the realigned Woolwich Manor Road,
Royal Docks Road and Armada Way to the east. The sports complex to the west of the
pumping station and north of Gallions Road no longer exists. The land appears to be
unoccupied.
•

Further north, the ‘Works’ previously located north east of Cyprus has been demolished
and the land is now occupied by the realigned Woolwich Manor Way. The former gas
works has further diminished, with only the gas holders remaining. To the north of the
gas holders, there are a new series of ‘Tanks’ which are assumed to be associated with
the former gas works.

•

The industrial estate at the north west corner of the study area, now labelled ‘London
Industrial Park’, has undergone further expansion with a number of new units. The
industrial estate is located to the west of the newly built Royal Docks Road which runs
north to south along the western site boundary.

1996
•

The large scale mapping (1:1250) is incomplete for the study area north of the Thames.

•

The major development relative to the 1991 maps is the construction of the DLR which
runs along the north side of the Royal Albert Dock to Gallions Reach station to the
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From the small scale maps (1:10000) there appears to be little change relative to the
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Historical
Map

North of the Thames

South of the Thames

north of the pumping station and continues north along the east side of Royal Docks

1991 maps.

Road. The land to the south of the remaining gas holders is now occupied by Beckton
DLR Depot which comprises an ‘Engine Shed’ and a rail network.
•

There is a large residential development (Beckton) north of Woolwich Manor Way and
east of Royal Docks Road. There is also a new road bridge over Royal Docks Road
which connects to Woolwich Manor Way, south of the new housing development.

•

The area north of the former gas works remains largely unchanged. The ‘Tanks’ which
were shown on the 1991 map have been removed.

2006
•

The basin linking the Royal Albert Dock to the River Thames has been renamed the

•

The area is now labelled at ‘Workings (disused)’. The roads which serviced the depot

been expanded by the removal of the old swing bridge and there is a new road bridge

(East Gate Road and Griffin Manor Way) have also been removed.

where Woolwich Manor Way crosses the dock. There are two new buildings and a
pumping station on the north side of the Albert Basin which are accessed via new road

•

There have been significant residential developments along both the eastern and
western site boundaries to the north of Western Way.

which connects to Armada Way.
•

The depot area which occupied the northern section of the site has been removed.

‘Albert Basin’ and now includes ‘Gallions Point Marina’. The Royal Albert Dock has

At the northern section of the site, Gallions Reach Shopping Park and associated road
infrastructure have been constructed east of Royal Docks Road and north of the gas
holders which still remains at the site.

•

To the west of the site area there has been further residential development to the south
of the industrial estate.

•

To the east of the newly built extension of Armada Way, there is a small reservoir
which has been constructed close to the remains of Beckton Pier.

2012
•

The 2012 map highlights further development north of the Gallions Point Marina. There

•

The study area remains largely unchanged relative to the 2006 maps.

•

There have been further residential developments in the western section of the study

are a number of new residential apartment blocks and two large commercial buildings
which appear north of the marina. Armada Way has been realigned east of Gallions

areas, close to the River Thames.

Roundabout to accommodate the new developments within the vicinity of Atlantis
Avenue.
•

•

Further north, the DLR depot has been extended and includes two additional tracks to
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Historical
Map

North of the Thames

South of the Thames

the south of the ‘Engine Shed’. North of the DLR depot, two of the gas holders
associated with the former gas works have been demolished; however, 5 No. gas
holders remain in place.
•

At the northern section of the study area, the Gemini Business Park has been built to
the east of Homet Way. The business park comprises eight new commercial units
which back on to the Thames, adjacent to the remains of Beckton Pier.
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PRELIMINARY GEOTECHNICAL RISK REGISTER: GALLIONS REACH - Ferry Crossing Option
Project Phase: Ground Investigation Report

Project:

NOTE: RISK TYPES; HS = Health & Safety, T = Time, C = Cost, R = Reputation, E = Environment
Risk: I = Intolerable, S = Significant, T = Tolerable, N = Negligible

H

M

S

TCRE

GENERAL

Unexploded ordnance (UXO) threat Severe injury/death to site operatives and destruction of
north and south of the River Thames construction works/existing structures.

Consolidation of soft Alluvium/Peat
layers

The construction of the approach roads for the ferry terminals may
result in excessive consolidation of the underlying Alluvium/Peat.

Unexploded ordnance (UXO) threat
within the river bed

Severe injury/death to site operatives and destruction of
construction works/existing structures.

VH

M

S

HSTCRE

M

M

T

HSTCR

VH

Unforeseen ground conditions

ENVIRONMENTAL

Presence of in situ asbestos

Other contaminants

Spoil disposal

Saline intrusion into aquifer

FERRY TERMINALS

Ground obstructions

River wall and tie back anchors

6 of 9

Gaps in the geotechnical data for the study area increases the
likelihood of encountering unforeseen ground conditions during
construction.
Asbestos in situ from historical works at the site may be a risk to site
operatives during construction and may delay the construction
programme.
Contaminants resulting from the former land us (i.e. gas works) may
be encountered within the superficial deposits. The risks posed by
on site contaminants are described in greater details in the
Contaminated Land Risk Assessment.
Excavated spoil arising from either ground investigation or
construction, particularly within the Made Ground or superficial
deposits, may be classified as contaminated waste.
The ground water is generally separated from the brackish water of
the Thames by a layer of alluvium/clay. When the river is put into
hydraulic continuity with the groundwater there is a risk of saline
intrusion into the aquifer.
Natural ground obstructions such as granular and cemented beds
and man made obstructions such as foundation remains could
obstruction piling works.

The presence of the river wall and the associated tie back anchors
may conflict with the construction of a jetty built as part of the
Woolwich Ferry replacement.

VH

H

M

M

H

M

H

M

M

M

M

H

H

I

S

S

T

T

S

S

HSTCRE

HSTCR

HSTCE

HSTCR

HSTCRE

TCRE

The detailed UXO risk assessment of the study area, carried out in
accordance with CIRIA C681, assigned a high/medium risk of
encountering UXO on land within the study area. It is recommended
in the UXO risk assessment that both non-intrusive and intrusive
survey methods be employed to clear the site of any potential UXO
threat prior to any intrusive ground works.
Undertake project-specific ground investigation to better understand
the geotechnical properties of the Alluvium/Peat.
The detailed UXO risk assessment of the study area, carried out in
accordance with CIRIA C681, assigned a high risk of encountering
UXO on land within the study area. It is recommended in the UXO
risk assessment that a magnetometer survey should be employed to
clear the site of any potential UXO threat in advance of any intrusive
ground works.
Obtain historical data for the extensive ground investigation
undertaken as part of the East London River Crossing project.
Undertake additional project-specific ground investigation in order to
improve the accuracy of the ground model for the study area.
Further ground investigation will improve understanding of the extent
of the asbestos on site.

Mitigation measures for the various contaminants potentially found at
the site are described in the Contaminated Land Risk Assessment.

The likelihood of encountering contaminated ground at the site should
be established by undertaking a project-specific ground investigation.
Any contaminated spoil encountered during ground
investigation/construction should be disposed of at licensed sites.
During construction, this might be tolerated but long term the river
should be separated again. This can be achieved either through the
use of selectively placed cohesive material or by use of ground
membranes.
Make allowance in the ground investigation proposals to investigate
this aspect further.

TCR

H

L

H

L

T

L

L

N

H

H

H

M

M

L

L

L

L

L

L

L

L

H

M

T

TCR

L

M

Action (by
whom and
when)

Current
Risk
Ranking

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

T

T

T

T

T

T

N

T

Undertake a project-specific ground investigation to establish the
location of tie back anchors within the project study area.
M

TBC

OWNER

IMPACT
Review the findings of chemical testing undertaken as part of the
nearby ground investigations. Specify sulphate resistant concrete
during the detailed design phase.

RESIDUAL RISK

Potential Risk Control Measures / Actions

RISK TYPE

Potential aggressive sulphate attack due to chloride in the
superficial soils could present aggressive conditions for the
reinforced concrete used in the construction the ferry terminal piers.

R Harper

Next risk assessment (Date):

RISK

Aggressive sulphate attack

Risk Assessment carried out by:

LIKELIHOOD

Consequences

IMPACT

Threat

TfL River Crossings

LIKELIHOOD

Date: 17/05/2013

T
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Project:

TBC

M

T

TCR

TBC
L

M

Action (by
whom and
when)

Current
Risk
Ranking

TBC

TBC

OWNER

RESIDUAL RISK

Undertake further investigation to establish the extent of existing
jetties within the project study area.
M
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IMPACT

The presence of former jetties may be an impediment to new
foundation construction.

Potential Risk Control Measures / Actions

RISK TYPE

Historic jetties

R Harper

Next risk assessment (Date):

RISK

Consequences

Risk Assessment carried out by:

LIKELIHOOD

Threat

IMPACT

FERRY TERMINALS

NOTE: RISK TYPES; HS = Health & Safety, T = Time, C = Cost, R = Reputation, E = Environment
Risk: I = Intolerable, S = Significant, T = Tolerable, N = Negligible

TfL River Crossings

LIKELIHOOD

Date: 17/05/2013

T
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PRELIMINARY GEOTECHNICAL RISK REGISTER: GALLIONS REACH - Immersed Tube Option
Project Phase: Ground Investigation Report

Project:

NOTE: RISK TYPES; HS = Health & Safety, T = Time, C = Cost, R = Reputation, E = Environment
Risk: I = Intolerable, S = Significant, T = Tolerable, N = Negligible

H

M

S

TCRE

Unexploded ordnance (UXO) threat Severe injury/death to site operatives and destruction of
north and south of the River Thames construction works/existing structures.

GENERAL

VH

Unexploded ordnance (UXO) threat
within the river bed

Ground movements may result unacceptable damage to overlying
structures, adjacent subsurface structures and buried services
within the vicinity of the proposed works.

Presence of in situ asbestos

Asbestos in situ from historical works at the site may be a risk to site
operatives during construction and may delay the construction
programme.

Spoil disposal

ENVIRONMENTAL

Gaps in the geotechnical data for the study area increases the
likelihood of encountering unforeseen ground conditions during
construction.

Excavation induced ground
movement

Temporary loss of mud flats

Other contaminants

Impact of dredging on water quality

Dredging in the river bed resulting in the temporary loss of mud flats
will require approvals from the Environment Agency and the
potential need to provide compensation sites.
Excavated spoil arising from either ground investigation or
construction, particularly within the Made Ground or superficial
deposits, may be classified as contaminated waste.

Contaminants resulting from the former land us (i.e. gas works) may
be encountered within the superficial deposits. The risks posed by
on site contaminants are described in greater details in the
Contaminated Land Risk Assessment.
Dredging associated with immersed tube tunnel may impact on the
water quality.

VH

M
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HSTCRE

The ground water is generally separated from the brackish water of
the Thames by a layer of alluvium/clay. When the river is put into
hydraulic continuity with the groundwater there is a risk of saline
intrusion into the aquifer.

H

M

M

I

S

T

HSTCRE

HSTCR

HSTCRE

H

M

S

HSTCE

M

L

T

TCRE

M

M

M

Saline intrusion into aquifer

S

Severe injury/death to site operatives and destruction of
construction works/existing structures.
VH

Unforeseen ground conditions

M

H

M

M

M

H

T

T

T

S

HSTCRE

HSTCR

TCRE

TCRE

TBC

The detailed UXO risk assessment of the study area, carried out in
accordance with CIRIA C681, assigned a high/medium risk of
encountering UXO on land within the study area. It is recommended
in the UXO risk assessment that both non-intrusive and intrusive
survey methods be employed to clear the site of any potential UXO
threat prior to any intrusive ground works.
The detailed UXO risk assessment of the study area, carried out in
accordance with CIRIA C681, assigned a high risk of encountering
UXO on land within the study area. It is recommended in the UXO
risk assessment that a magnetometer survey should be employed to
clear the site of any potential UXO threat in advance of any intrusive
ground works.
Obtain historical data for the extensive ground investigation
undertaken as part of the East London River Crossing project.
Undertake additional project-specific ground investigation in order to
improve the accuracy of the ground model for the study area.
Undertake Stage 1 Potential Damage Assessment to establish the
extent of the expected ground movements due to the proposed works
and identify the affected structures.
Further ground investigation will improve understanding of the extent
of the asbestos on site.

Liaise with the Environment Agency to establish the potential need to
provide compensation sites.
The likelihood of encountering contaminated ground at the site should
be established by undertaking a project-specific ground investigation.
Any contaminated spoil encountered during ground
investigation/construction should be disposed of at licensed sites.
Mitigation measures for the various contaminants potentially found at
the site are described in the Contaminated Land Risk Assessment.

Agree limits with the Environment Agency and develop dredging
methods accordingly . Undertake detailed environmental surveys to
understand the impacts fully.

During construction, this might be tolerated but long term the river
should be separated again. This can be achieved either through the
use of selectively placed cohesive backfill material or by use of
ground membranes within the tunnel backfill.

H

H

H

H

M

L

L

L

L

L

N

L

L

L

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

T

L

M

TBC

T

L

L

TBC

T

T

M

TBC

T

L

L

Current
Risk
Ranking

T

H

M

Action (by
whom and
when)
OWNER

IMPACT
Review the findings of chemical testing undertaken as part of the
nearby ground investigations. Specify sulphate resistant concrete
during the detailed design phase.

RESIDUAL RISK

Potential Risk Control Measures / Actions

RISK TYPE

Potential aggressive sulphate attack due to chloride in the
superficial soils could present aggressive conditions for the
reinforced concrete used in the construction of the open ramps and
tunnel portal substructures.

R Harper

Next risk assessment (Date):

RISK

Aggressive sulphate attack

Risk Assessment carried out by:

LIKELIHOOD

Consequences

IMPACT

Threat

TfL River Crossings

LIKELIHOOD

Date: 17/05/2013

T

T

T

N
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Project:

NOTE: RISK TYPES; HS = Health & Safety, T = Time, C = Cost, R = Reputation, E = Environment
Risk: I = Intolerable, S = Significant, T = Tolerable, N = Negligible

IMMERSED TUBE TUNNEL

CUT & COVER

Diaphragm wall obstructions

High groundwater table

Historic jetties

River wall and tie back anchors

Dredging in the Chalk
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Natural ground obstructions such as granular and cemented beds
and man made obstructions such as foundation remains could
obstruct diaphragm wall panel installation.
Uplift pressures due to significant pore water pressures may have
an adverse effect on the proposed ground slabs at the tunnel portals
and the proposed walls of the open ramps.
The presence of former jetties may be an impediment to new
foundation construction.

L

M

L

M

M

M

M

M

T

T

T

T

HSTCE

TCR

TCR

TBC

Consider the use of the secant piling if the ground investigation
establishes a high likelihood of encountering ground obstructions.

May require a programme of dewatering to be instigated during
construction and drainage to be installed to avoid the build up of
excessive pore water pressures.

TCR

Undertake further investigation to establish the extent of existing
jetties within the project study area.
Undertake a project-specific ground investigation to establish the
location of tie back anchors within the project study area.

The presence of the river wall and the associated tie back anchors
may conflict with the construction of a jetty built as part of the
Woolwich Ferry replacement.

M

M

T

TCR

Potential to encounter hard bands and flint bands within the Chalk
with limited river space to operate large machinery to break through
the hard material.

M

M

T

TCR

Undertake ground investigation to further define the ground model.
An allowance in the programme should be made to account for
encountering bands of hard material.

L

L

L

L

L

L

L

M

Action (by
whom and
when)

Current
Risk
Ranking

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

OWNER

IMPACT
Undertake ground investigation to further define the properties of the
Alluvium. Gas monitoring wells were identified during the walkover
survey to the east of Armada Way. Any data from these wells should
be obtained from the relevant stakeholder.

RESIDUAL RISK

Potential Risk Control Measures / Actions

RISK TYPE

Natural ground gas such as methane from clayey peat in the
Alluvium will be a hazard during excavation works associated with
the tunnel portals.

R Harper

Next risk assessment (Date):

RISK

Natural ground gas

Risk Assessment carried out by:

LIKELIHOOD

Consequences

IMPACT

Threat

TfL River Crossings

LIKELIHOOD

Date: 17/05/2013

N

N

N

T

L

M

T

M

L

T
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Project Phase: Ground Investigation Report

Project:

NOTE: RISK TYPES; HS = Health & Safety, T = Time, C = Cost, R = Reputation, E = Environment
Risk: I = Intolerable, S = Significant, T = Tolerable, N = Negligible

H

M

S

TCRE

GENERAL

Unexploded ordnance (UXO) threat Severe injury/death to site operatives and destruction of
north and south of the River Thames construction works/existing structures.
VH

Unexploded ordnance (UXO) threat
within the river bed

Presence of in situ asbestos

ENVIRONMENTAL

Spoil disposal

Other contaminants

Impact of dredging on water quality

Natural ground gas

CUT & COVER

Diaphragm wall obstructions

Excessive ground movement
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S

HSTCRE

Severe injury/death to site operatives and destruction of
construction works/existing structures.
VH

Unforeseen ground conditions

M

Gaps in the geotechnical data for the study area increases the
likelihood of encountering unforeseen ground conditions during
construction.
Asbestos in situ from historical works at the site may be a risk to site
operatives during construction and may delay the construction
programme.
Excavated spoil arising from either ground investigation or
construction, particularly within the Made Ground or superficial
deposits, may be classified as contaminated waste.

Contaminants resulting from the former land us (i.e. gas works) may
be encountered within the superficial deposits. The risks posed by
on site contaminants are described in greater details in the
Contaminated Land Risk Assessment.
Dredging associated with the construction of the bridge piers may
impact on the water quality.
Natural ground gas such as methane from clayey peat in the
Alluvium will be a hazard during excavation works associated with
the approach viaducts.
Natural ground obstructions such as granular and cemented beds
and man made obstructions such as foundation remains could
obstruct diaphragm wall panel installation.

Soft superficial deposits below the open ramps will be susceptible to
excessive settlement/heave causing long term premature
deterioration

VH

H

M

H

M

M

M

I

S

S

T

HSTCRE

HSTCR

HSTCE

HSTCRE

M

M

T

HSTCR

M

M

T

TCRE

L

M

H

M

M

VH

T

T

I

HSTCE

TBC

The detailed UXO risk assessment of the study area, carried out in
accordance with CIRIA C681, assigned a high/medium risk of
encountering UXO on land within the study area. It is recommended
in the UXO risk assessment that both non-intrusive and intrusive
survey methods be employed to clear the site of any potential UXO
threat prior to any intrusive ground works.
The detailed UXO risk assessment of the study area, carried out in
accordance with CIRIA C681, assigned a high risk of encountering
UXO on land within the study area. It is recommended in the UXO
risk assessment that a magnetometer survey should be employed to
clear the site of any potential UXO threat in advance of any intrusive
ground works.
Obtain historical data for the extensive ground investigation
undertaken as part of the East London River Crossing project.
Undertake additional project-specific ground investigation in order to
improve the accuracy of the ground model for the study area.
Further ground investigation will improve understanding of the extent
of the asbestos on site.

The likelihood of encountering contaminated ground at the site should
be established by undertaking a project-specific ground investigation.
Any contaminated spoil encountered during ground
investigation/construction should be disposed of at licensed sites.
Mitigation measures for the various contaminants potentially found at
the site are described in the Contaminated Land Risk Assessment.

Agree limits with the Environment Agency and develop dredging
methods accordingly . Undertake detailed environmental surveys to
understand the impacts fully.
Undertake ground investigation to further define the properties of the
Alluvium. Gas monitoring wells were identified during the walkover
survey to the east of Armada Way. Any data from these wells should
be obtained from the relevant stakeholder.
Consider the use of the secant piling if the ground investigation
establishes a high likelihood of encountering ground obstructions.

TCR

TCR

H

H

H

H

H

M

L

L

L

L

L

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

T

T

VL

TBC

T

L

VL

TBC

T

M

L

TBC

T

T

L

TBC

T

L

L

Current
Risk
Ranking

T

M

L

Design piles to extend to the Chalk to reduce settlement to
acceptable levels. Design a suspended base slab for the tunnel
approaches to mitigate the impact of ground heave.

L

Action (by
whom and
when)
OWNER

IMPACT
Review the findings of chemical testing undertaken as part of the
nearby ground investigations. Specify sulphate resistant concrete
during the detailed design phase.

RESIDUAL RISK

Potential Risk Control Measures / Actions

RISK TYPE

Potential aggressive sulphate attack due to chloride in the
superficial soils could present aggressive conditions for the
reinforced concrete used in the construction of the bridge and
viaduct piers.

R Harper

Next risk assessment (Date):

RISK

Aggressive sulphate attack

Risk Assessment carried out by:

LIKELIHOOD

Consequences

IMPACT

Threat

TfL River Crossings

LIKELIHOOD

Date: 17/05/2013

N

N

N
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Project:

NOTE: RISK TYPES; HS = Health & Safety, T = Time, C = Cost, R = Reputation, E = Environment
Risk: I = Intolerable, S = Significant, T = Tolerable, N = Negligible

APPROACH VIADUCT

Piling obstructions

Contamination of the Lower Aquifer

River wall and tie back anchors

Historic jetties
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M

T

TCR

M

M

T

The presence of the river wall and the associated tie back anchors
may conflict with the construction of a jetty built as part of the
Woolwich Ferry replacement.
The presence of former jetties may be an impediment to new
foundation construction.

M

TBC

L

M

H

T

S

TCRE

TCR

M

M

T

TCR

M

M

T

TCR

L

Undertake additional ground investigation to investigate the presence
of contamination in the superficial deposits. Make provisions during
piling to avoid the migration of contaminants into the underlying Chalk
i.e. the use of protective liners.
Make allowance in the ground investigation proposals to investigate
this aspect further and confirm the location and depth of suspected
historical foundations.
Undertake a project-specific ground investigation to establish the
location of tie back anchors within the project study area.

Undertake further investigation to establish the extent of existing
jetties within the project study area.

M

L

L

L

H

Action (by
whom and
when)

Current
Risk
Ranking

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

TBC

OWNER

IMPACT

TCR

Piles extending into the Chalk may provide a pathway for
contaminants resulting in contamination of the Lower Aquifer.

Natural ground obstructions such as granular and cemented beds
and man made obstructions such as foundation remains could
obstruction piling works.

L

N

Undertake project-specific ground investigation to establish the
likelihood of encountering ground obstructions.

M

Ground obstructions

BRIDGE

Natural ground obstructions such as granular and cemented beds
and man made obstructions such as foundation remains could
obstruct piling for the approach viaducts.

L

May require a programme of dewatering to be instigated during
construction and drainage to be installed to avoid the build up of
excessive pore water pressures.

RESIDUAL RISK

Potential Risk Control Measures / Actions

RISK TYPE

Uplift pressures due to significant pore water pressures may have
an adverse effect on the proposed ground slabs at the tunnel portals
and the proposed walls of the open ramps.

R Harper

Next risk assessment (Date):

RISK

High groundwater table

Risk Assessment carried out by:

LIKELIHOOD

Consequences

IMPACT

Threat

TfL River Crossings

LIKELIHOOD

Date: 17/05/2013

N

T

T

L

M

T

L

M

T
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