The British Library and SMBL Developments Ltd British Library Extension
Geotechnical Desk Study and Contamination Risk Assessment

e Identify and describe the site constraints such as, existing buildings (including
foundations), adjacent structures, assets owned and operated by statutory or
private services.

e Undertake an environmental reconnaissance survey to assess the current site
configuration and condition.

e Consider relevant information and details of the proposed development to
inform an initial conceptual site model and PRA and assess potential
implications from ground contamination to the development.

e Provide recommendations for the redevelopment of the site and identify
requirements for intrusive geo-environmental site investigation.

This desk-based ground contamination PRA has been prepared in general
accordance with the National Planning Policy Framework and
BS10175:2011+A2:2017 Investigation of potentially contaminated sites, Code of
practice [1].

1.3 Information sources

This report provides an assessment of the available desk-based information for the
site. The report is presented based on the information summarised below and
referenced within subsequent sections.

e A walkover of the site. Photographs are attached in Appendix A;
e Environment Agency, Management of the London Basin Chalk Aquifer [2];

e Existing building information, drawings and other information on the
proposed development, provided by The British Library and SMBL
Developments Ltd [3];

e Envirocheck Historical Mapping, Geology and Site Sensitivity reports [4]
provided in Appendix B;

e Groundwise Statutory Utilities Search Report [5];

e Topographical survey, attached in Appendix C;

e UXO preliminary risk map from Zetica [6];

e London Borough of Camden contaminated land enquiry [7];

e Grontmij (2015) Phase 1 Land Quality Assessment report [8]; and,

e Web based databases including the British Geological Survey (BGS) website
[9], Layers of London website [10], Historic England website [11], historical
photograph archives and the MAGIC Map website [12].

This report references and builds on previous studies by Arup to support the
engineering feasibility studies for the site. This includes:

e CR2 Euston St. Pancras British Library Site & Ossulston Street Shaft Multi-
Disciplinary Report [13].
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1.4 Limitations

This report has been produced by Arup for use by The British Library and SMBL
Developments Ltd in connection with the proposed redevelopment of the site. It is
not intended for and should not be relied upon by any third party except as
provided for in Arup’s agreement with The British Library and SMBL
Developments Ltd.

Arup has based this desk study on the sources of information detailed within the
report and believes them to be reliable but cannot and does not guarantee the
authenticity or reliability of third-party information. Notwithstanding the efforts
made by the professional team in undertaking this geotechnical and contamination
assessment it is possible that ground conditions and contamination other than
those potentially indicated by this report may exist at the site.

This report has been prepared based on current legislation, statutory requirements,
planning policy and industry good practice prevalent at the time of writing. Any
subsequent changes or new guidance may require the findings, conclusions and
recommendations made in this report to be reassessed in the light of the
circumstances.

This report does not present a survey or assessment of the location, condition or
liabilities associated with hazardous materials in the building fabric such as (but
not limited to) asbestos containing materials or lead.
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2 The site

2.1 Site location and boundaries

The site is located to the west of London St. Pancras Station in the London
Borough of Camden and has an approximate National Grid Reference of
TQ299830. The site comprises a development area of approximately 170m long
by 90m wide occupying the northern portion of the wider British Library
premises. It is bound by Midland Road and St. Pancras Station to the east,
Ossulston Street to the west, Dangoor Walk and the Francis Crick Institute
building to the north, and existing British Library buildings and Euston Road to
the south.

The site area, outlined in red, is presented in Figure 1.

Figure 1 Aerial photograph of the BLE site and surrounding area.
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2.2 Current site use

2.2.1 Overview

A site reconnaissance survey was undertaken by Arup on 6 August 2020 to
inform the contamination and geotechnical assessment.

The eastern portion of the site is occupied by the existing British Library
Conservation Centre (BLCC) and adjacent carpark and landscaping. The lower
ground level of the BLCC is a plant room. The western portion of the site is
occupied by the Story Garden, a community garden area. A UK Power Networks
electricity substation is located on the western boundary of the site. An asphalt
road bisects the eastern and western areas providing access from Midland Road to
a loading bay and waste storage and handling area in the south of the site.

An underground tank farm is located onsite, beneath the area north of the BLCC.
Two ~5,000 litre bitumen lined diesel storage tanks and associated diesel transfer
pump sets are located in a below-ground room adjacent to the tank farm. The
tanks and pumps are used to power backup generators beneath the British Library
building. The tank farm itself houses raw water and sprinkler tanks, raw water
booster sets, sprinkler pumps and a water softening plant. There is also a large salt
tank. A separate ‘sprinkler pump room’ houses two sprinkler pumps; one diesel
powered and one powered by mains electricity. Tank refilling points (for diesel,
salt, foam and water) are located at the surface, adjacent to the main carpark and
north of the BLCC.

An annotated aerial image of the site and immediate surrounding area is provided
below in Figure 2.

A series of photographs depicting the current site setting are provided in Figure 3
to Figure 9 below. Further photographs obtained during the site reconnaissance
survey are provided in Appendix A.
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Figure 3 View looking east through site showing access onto Midland Road and St.
Pancras Station in the background
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Figure 17 Lower ground floor plan of proposed development
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Figure 18 Indicative cross section through proposed shaft and basement levels
(extract from MDR [13])

A summary of the primary structural elements for the proposed shaft and
basement structures (lower ground (LG) level and below) is provided below:

Embedded piled retaining walls (secant piled for top 10m, contiguous piled
below) with 1.2m diameter male/secondary piles, forming the B1 and B2 level
basements for the British Library and CR2 shaft structure to Level B7;

Minimum 400mm thick reinforced concrete (RC) lining walls resisting

hydrostatic water pressures;

Suspended slabs at intermediate levels, typically 400mm thick, two-way
spanning and supported on internal columns, load bearing RC walls;

Local RC propping and waling beams framing openings in the intermediate

level slabs;

RC ‘collars’ framing soft-eyes in the retaining walls at B1/B2 and BS5 level for
future break-through of spray concrete lining tunnel connections;

RC columns and load bearing RC walls forming lift and stair shafts,
supporting vertical loads;

RC transfer beams for OSD columns supported over the shaft; and,

Ground bearing raft slabs at B1, B2, B6 and B7 levels providing overall
vertical support to the basement, shaft and OSD structures. A raft foundation
is proposed to minimise the piling required and to reduce risk of obstructions
and interfaces for CR2 below-ground infrastructure.

Figure 19 shows a sectional impression through the proposed development.
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Figure 19 Section view through proposed development of the BLE site, looking east [3]
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24 Potential contamination sources

Table 3 provides a summary of potentially contaminative sources identified
during the site reconnaissance survey.

Table 3 Potentially contaminative sources identified during site reconnaissance

Photograph Description

Tank farm

Two underground diesel storage
tanks (bitumen lined) housed on
concrete plinths in a storage
room adjacent to the tank farm.
Tanks have a capacity of
~5,000L of diesel oil and serve
backup generators housed in the
basement below the main
British Library building.
Associated fuel lines run from
the tanks to the generators and
to the above ground fill point.

Tank storage room: Diesel tank
bleed / extraction point used to
fill oil containers.
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Photograph Description

Tank storage room: Fuel line,
foam line and other pipework
(for water, salt, ventilation)
leading to surface level.

Tank storage room: Diesel fuel
lines follow the service corridor
running south from the tank
farm leading to generators
beneath British Library
building.

Tank storage room: Diesel
transfer pump located adjacent
to the diesel tanks. Visual
evidence of localised fuel
spillages.
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Description

Diesel powered pump and two
small containers (for oil
transfer) in sprinkler pump
room within main tank farm
basement area. Electric pump
also present. Pumps feed water
sprinkler system.

The diesel-powered pump is
filled manually using diesel
transferred in the small
containers from the diesel tank
storage room.

Exterior of sprinkler pump
room.
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Photograph Description

Large water storage tanks for
the sprinkler system, housed
within the main tank farm
basement room.

Large salt tank housed in the
main tank farm basement room.

Surface level tank fill point,
north of the BLCC. Connection
to fuel line used to refill
underground diesel storage
tanks. Access stairs to tank farm
in the background.
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Photograph

Description

Example of pipework
connection to feed underground
storage tanks and containers.
North of BLCC.

Above ground chimney for
ventilation purposes.
Connection point for filling of
the underground salt tank. North
of BLCC.

Photograph inside storage room
housing the electricity
substation along the western
border of the site. Accessed
through Story Garden.
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Photograph Description

Car park

Photograph of the hardstanding
carpark showing drainage.
British Library building shown
in background.

2.5 Topography

A topographical survey was undertaken for the site in January 2010 and is
presented in Appendix C.

The topographical survey shows the western portion of the site having surface
elevations ranging from approximately +17mOD to +20mOD. The east is slightly
lower with surface elevations of approximately +17mOD to +18mOD. The
ground surface elevations from historical boreholes on the site typically agree
with this. The loading bay area to the south is approximately +15mOD [15].

Various activities such as the inclusion of the Story Garden have occurred on site
since the completion of the topographical survey, and therefore the levels
indicated may not be represented of the levels on site today.

2.6 Subsurface constraints

The site is also surrounded or underlaid by several underground railway tunnels
and associated infrastructure which include:

e Two running tunnels for the London Underground Limited (LUL) Northern
line which passes beneath the south west corner of the site.

e A platform tunnel for the LUL Northern line south of the site.
e Two running tunnels for the LUL Victoria line south of the site.

e A tunnel for the Network Rail operated Midland Route/Thameslink tunnel
immediately east of the site.

e A LP gas main within the eastern extent of the site.
e An electricity substation within the western extent of the site.

e Various subsurface utilities surrounding the perimeter of the site including
SEeWers.
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Further details of underground assets near the site are described in Section 5.
Underground services are known to exist on site and in the immediate vicinity and
summarised in Section 5.5. Further details are provided in Appendix E.
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Figure 20 Constraints plan showing surrounding structures and infrastructure.

Two underground platform tunnels as part of the Crossrail 2 scheme are to be
constructed beneath the site after the BLE is complete. A shaft connecting the
British Library building at ground level to the Crossrail 2 platform level is
proposed to provide pedestrian access/egress and service routings.

2.7 Neighbouring structures
Neighbouring structures are described in the following sections.

A Basement Impact Assessment (BIA) is being submitted to the LB Camden as
part of the planning submission. The BIA report is intended to demonstrate that
the proposed basement construction sequence, anticipated ground movements and
hydrogeological impact of the proposed development will not adversely affect
nearby buildings.

The London Borough of Camden’s (LBC) Planning Guidance- Basements CI 4.33
[16] states that the damage category for neighbouring structures should not exceed
category 1 “very slight” on the “Burland” scale. Further details are provided

within the guidance document [16] which has been referenced to prepare the BIA.
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2.7.1 UK Centre for Medical Research and Innovation
(UKCMRI -formerly Francis Crick Institute)

The UKCMRI building is located immediately north of the site on Brill Road. It is
an eight-storey reinforced concrete and steel frame building with a two-level
basement approximately 16m deep. The UKCMRI Stage D [17] report prepared
by HOK International Ltd the designer indicates the basement was constructed
using top down construction techniques with piles to support plunge columns. The
piles are shown to provide support to the basement slab.

Key substructure drawings from the UKCMRI Stage D [17] report are presented
within Appendix F.

Figure 21 View of adjacent UKCMRI building looking north west

The basement slab is typically a 475mm suspended reinforced concrete slab on a
drainage layer supported by a void former, illustrated in Figure 23 below. Piles are
reinforced concrete piles shown to typically range between 1200mm and 1500mm
in diameter, with plunge piles ranging from 1800mm to 2100mm. The pile toe
level is within the Thanet Sand at a level of approximately -21mOD.
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Figure 22 Typical UKCMRI basement slab build up (extract from drawing S-
LB4-710)

Existing basement SSL levels vary but are generally +3.020mOD to +4.120mOD
for the deeper basement level on the western portion of the UKCMRI site and
+10.0mOD for the single level basement to the east. The ground floor slab level is
approximately +19.08mOD. An east-west section through the UKCMRI building
is shown below in Figure 23.

A basement layout plan from the UKCMRI Stage D [17] report prepared by the
designer is presented below. The plan shows a double basement present on the
west of the site, stepping up to a single level basement across the eastern section.
The basement is bounded by a 1000mm thick reinforced concrete diaphragm wall.

A typical section through the double level basement and diaphragm wall is shown
in Figure 23
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Figure 23 Extract from UKCMRI Stage D report showing an east-west cross section through the adjacent building [17].
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The north west corner of the site was used to house temporary site offices for the
construction of the UKCMRI building. It is unknown whether this area contains
any obstructions remaining from the construction of temporary foundations,
however, the UKCMRI Stage D report [17] indicates that the foundations were
removed during demolition.

2.7.2 Existing British Library buildings

The British Library is a multi-storey reinforced concrete framed building located
immediately south of the site. It has a five-level basement in the south area, with
the lowest slab level at -4.325mOD, and a one to two level basement in the central
area. The one level basement area has a slab level of +16.775mOD and the two-
level basement area has a slab level of +10.8mOD. All basement floors are
400mm thick solid reinforced concrete, apart from the base slab, which has an
increased thickness of 1000mm. and Figure 26 shows the layout of the existing
British Library basements.
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Figure 24 Extract from Stevens and Ryalls report [18] showing basement layout
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Figure 25 Extract from 'Results of monitoring at the British Library excavation'
report [19] showing basement excavation areas. Refer to Figure 27 for levels of Bl
to B4.

The construction of the British Library basement was documented in a Stevens
and Ryalls report [18] which shows that the southern basement area (five level)
was constructed using top-down techniques to minimise ground movements
resulting from the excavation. The perimeter wall consists of a secant pile wall
with pile toe level at approximately -9.9mOD. The south basement area is
founded on 1.8m diameter augered piles with enlarged bases (underreamed)
approximately 4.3m in diameter. The pile toe level is approximately -18.0mOD.

The central basement area was constructed mainly using a traditional bottom-up
approach and is typically founded on a 2m raft in the London Clay to bypass
effects on the underlying Northern Line and Victoria Line tunnels. A close bored
piled wall exists between the one- and two-level basement areas.

Retaining walls on the north face of the basement are cast in-situ reinforced
concrete. The retaining walls on the east and west faces are secant piled walls and
were supported using temporary ground anchors during construction.

Figure 27 to Figure 30 below show cross sections through the British Library
building from available archive information.
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Figure 26 Extract from Arup archive drawing FM0031717 (Appendix D) - showing a north-south section through the existing British Library building
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Figure 27 Extract from 'Results of monitoring at the British Library excavation' report
[19] showing north — south section through existing British Library site
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Figure 28 Extract from Stevens and Ryalls report [ 18] showing east — west section
through existing British Library site
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Figure 29 Indicative north — south cross section through proposed British Library basement showing the layout of UKMCRI basement to the
north and the existing British Library basement to the south
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2.7.3 Ossulston Housing Estate

The Ossulston Estate is a multi-storey council estate constructed between 1927
and 1931 which consists of blocks grouped around three courts, and small greens,
reached by archways from Ossulston and Chalton Streets. The buildings are
generally steel frame construction with unornamented roughcast walls [20].

The buildings within Ossulston Estate that immediately surround the site are
Chamberlain House, Hadstock House and Levita House. A summary of the
structures is given below. The presence of basements or foundation types are not
known, however evidence of basements was not identified during the site
walkover (i.e., no visible lightwells etc were observed.)

A plan showing the location of the Ossulston Estate buildings is shown in Figure
31 below.

Figure 30 Plan showing location of Ossulston Estate buildings

Chamberlain House
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