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10.5.1.2  Table 2 presents the co-ordinates used to input the main elements of the basement’s geometry into PDISP,
together with the net changes in overburden pressure resulting from a combination of the gross unloading

from the excavation down to the basement founding level, the self-weight of the underpins and the maximum

imposed loads from the superstructure, excluding live loads, as given by TS Consulting (see ‘Load-01" sheet
in Appendix C).

Gross unloading:

e Depth of excavation = 3.8m (paragraph 3.4)
e Estimated unit weight, yb = 17.0 kN/m3,

Basement dimensions:

e 11.8m wide by 12.7m long, excluding strip footings (also taken from the TS Consulting’s ‘Load-01’

sheet).
Table 2: Co-ordinates and loading detail of the underpin zones
Dimension Centroid Angle with Net change in
X-Axis Bearing

Zone X(m) | Y(m) Cx (m) Cy (m) Pressure (kPa)
Wall A 2 8.755 1.48 6.35 6.43 6
Wall B 2 8.755 11.3 6.35 6.43 6
Wall C 11.8 2 5.9 1.7 0 -31
Wall D 11.8 2 6.88 1 0 -24
Wall E 2 8.755 6.39 6.35 6.43 14
Excavation1 | 2-863 | 8755 3.94 6.35 6.43 -65
Excavation2 | 2-863 | 8755 8.84 6.35 6.43 -65

10.5.2 Ground Conditions:

10.5.2.1  The ground profile was based on the site-specific ground investigation by Chelmer Site Investigations, as
presented in Section 9 above, and the desk study information.

10.5.2.2  The geotechnical soil properties adopted for the analysis by PDISP are summarized in Table 3 below, based

on the log of the borehole drilled by CSI and our previous experience of basement projects in the London
Clay.
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Table 3: Soil parameters for PDISP analyses
Strata Level SPT Short term, Long term,
blowcount undrained drained
Young's Young'’s
Modulus, Modulus,
N Eu E
(m bgl) (MPa) (MPa)
Made Ground 3.8-5.9 17 35 20
5.9 20 40 25
London Clay 275 120 70
Where:
Drained Young's Modulus =2 x N
London Clay:  Undrained shear strength, Cu assumed = 80kPa at 5.9m bgl
Eu=500*Cu Hence profile of Eu =40 + 3.75z
Drained Young's Modulus was estimated based on E’ = 0.6 Eu
where z = depth below the top of the London Clay stratum.

10.5.3 PDISP Assessment:

10.5.3.1  Three dimensional analyses of vertical ground movements (heave or settlement) have been undertaken
using PDISP software in order to assess the potential magnitudes of movements which may result from the
changes of vertical stresses caused by excavation of the basement and underpinning of the relevant walls.
These analyses used the basement geometry, loads/stresses and ground conditions outlined above. PDISP

analyses have been carried out as follows:

e  Stage 1 - Effect of underpin loads
e  Stage 2 - Effect of excavation — Short-term condition
e  Stages 3 & 4 — Construction of basement slab leading to Long-term conditions

10.5.3.2  The results of the short-term and long-term analyses are presented as contour plots on Figures C3 and C4

respectively in Appendix C.

10.5.3.3  The analyses indicated that small heave movements are likely to develop beneath the underpins to the
perimeter walls, while slightly larger heave movements are predicted beneath the basement slab. The
ranges of predicted short-term and long-term movements for each of the main walls are presented in Table 3
below. These values are approximate, so should be used as a general guide to possible movements rather

than definitive values.
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Table 3: Summary of predicted heave displacements

Short-Term Long-Term

Location
(Figure 3) (Figure 4)

Front wall (Wall D) 2 - 5mm Heave 2 - 8mm Heave
15/17 Party Wall (Wall B) 2 - 5mm Heave 2 - Tmm Heave
Rear wall (Wall C) 2 - 5.5mm Heave 3 - 9mm Heave
11/13 Party wall (Wall A) 2 - 5mm Heave 3 - 7mm Heave
Central wall (Wall E) 3 - 5mm Heave 4 - 8mm Heave
Centre of basement slab Max 7mm Heave Max 11mm Heave

When the analyses were re-run including live loads, the heave magnitudes generally decreased by 1mm
beneath the walls and 2mm beneath the central slab areas.

Excavation of the basement will cause immediate elastic heave in response to the stress reduction, followed
by long term plastic swelling as the underlying overconsolidated clays take up groundwater (although
minimal or none in the case of the alluvial clays). The rate of plastic swelling will be determined largely by
the availability of water and as a result, given the low permeability of the London Clay, can take many years
to reach full equilibrium.

All the short-term ground movement would have occurred before the basement slab is cast, so only the post-
construction incremental heave is relevant to the slab. The maximum predicted heave beneath the slab is in
the central area of excavation, where the maximum post-construction heave beneath the basement slab is
predicted to be approximately 4mm.

Given the presence of Made Ground below the basement and the resulting importance of balancing, as far
as possible, predicted heave and settlement magnitudes which will result from construction of the basement,
it is recommended that further ground movement analyses must be undertaken during the design stage in
order to assess further the likely range of heave/settlement magnitudes.
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Surface Flow and Flooding
The evidence presented in Section 5 has shown that:

o the site lies within the Environment Agency’s Flood Zone 1 which means that it is considered to be
at negligible risk of fluvial flooding;

o the site is not at risk of flooding from reservoirs, as mapped by Environment Agency;

e John's Mews was not affected by the surface water flooding events in either 1975 or 2002;

e there are no surface water features within 250m of the site;

o the latest flood modelling by the Environment Agency gives a ‘Very Low’ risk of surface water flooding
(the lowest category, which represents the national background level of risk) for this property (see
Figure 6).

The site is also known to lie close to the former alignment of one of the Fleet's tributaries which has been
culverted (as described in Section 5 above) so it is no longer able to receive direct surface water run-off,
although the highway drains are probably connected to the culvert in Roger Street. Whether the culvert
remains connected hydraulically to the perennial surrounding groundwater is unknown.

Change in Paved Surfacing & Surface Water Run-off:
The proposed basement will be entirely beneath the existing building, so there will be no change in the area of
hard surfacing. Thus the surface water run-off will remain unchanged.

Surface Water (Pluvial) Flooding:

The latest surface water flood modelling shows a ribbon of ‘Low’ risk of flooding along the east side of the
carriageway to John’s Mews, which must represent a flow route when highway gullies are surcharged. No.13’s
garage opening and No.15's entrance door are already both raised above the gutter level by approximately
0.2m. The lower part of the new screen which will replace No.13's garage door should be designed and
specified to be fully watertight. Further flood resistance could, optionally, be provided by the provision of
watertight entrance doors although it is considered very unlikely that flood water would ever rise above the
level of the thresholds under the modelled event.

The enclosed courtyards to be created at the rear of the new houses will receive only direct rainfall, so flood
resistance measures should be limited to provision of suitably raised thresholds to the doorways giving access
to those areas.

Sewer Flooding:
No drainage system can be guaranteed to have adequate capacity for all storm eventualities and all drainage

systems only work at full capacity when they are properly maintained, including emptying gullies and regular
checks of the sewers themselves for condition and blockages. Maintenance of the adopted sewers is the
responsibility of Thames Water, so is outside both the Applicant’s and the Council’'s control.

Drainage systems are designed to operate under ‘surcharge’ at times of peak rainfall. Non-return valves or
above ground loop systems should be fitted on the drains serving the basement and the enclosed courtyards,
in order to ensure that water from the combined/foul sewer system cannot enter the basement or flood the
courtyards when the sewers are operating under surcharge.
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If non-return valves are used, then no surface water would be able to enter the sewer whenever the surcharge
in the main sewer is sufficient to close the valves. The basement could then be vulnerable to flooding while
the rainfall continues. Sufficient temporary interception storage should therefore be provided if non-return
valves are used, in order to hold temporarily the predicted maximum volume of surface water run-off from all
sources (roof and courtyards) and foul water for the duration of a design storm. This temporary interception
storage would require formal design to ensure satisfactory performance.

Cumulative Impact:
No cumulative impact would be expected on surface water flooding from construction of both the proposed
basement beneath No.13/15 and the 27JS-21JM basement (No.21 John’s Mews and the linking section to
No.27 John Street).

Mitigation

The following mitigation measures should be implemented:

e  All structural crack damage in walls that are to be underpinned, which will have weakened the building’s
structural integrity, should be fully repaired in accordance with recommendations from the appointed
structural engineers before any underpinning is carried out. Consideration should be given to stitching
these cracks with resin-bonded tie bars (eg: Helifix bars) as part of this repair.

e  Subject to Party Wall Award negotiations, consideration should be given to the inclusion of transitional
underpinning blocks beneath the load-bearing walls to the adjoining properties, except where the
existing foundations would provide sufficient transition.

Monitoring

Condition surveys should be undertaken of the neighbouring properties before the works commence, in order
to provide a factual record of any pre-existing damage. Such surveys are usually carried out while negotiating
the Party Wall Award and are beneficial to all parties concerned.

Precise movement monitoring should be undertaken weekly throughout the period during which the basement
walls and slab are constructed, with initial readings taken before excavation of the basement starts. Readings
may revert to fortnightly once all the perimeter walls and the basement slab have been completed. This
monitoring should be undertaken with a total station instrument and targets attached at the following locations:

° internally, at intervals along both party walls;
. externally, on the adjacent front and rear walls to Nos.11 & 17;
o the front and rear walls to No.13/15, and the internal former party wall.

This monitoring frequency should be increased to daily for a minimum of one week at the start of the
dewatering operation, and at any change in the dewatering regime (see 10.3.1).
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10.8.3  If any undue movements are recorded, the frequency of readings should be increased as appropriate to the
severity of the movement and consideration should be given to installing additional targets.

10.8.4  If any structural cracks appear in the main loadbearing walls, then those cracks should be monitored using the
Demec system (or similar) on the same frequency as the target monitoring.
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1 11.0

NON-TECHNICAL SUMMARY - STAGE 4

1.1

11.2

1.3

11.4

11.5

11.6

1.7

11.8
11.9

11.10

1.1

11.12

11.13

This summary considers only the primary findings of this assessment; the whole report should be read to
obtain a full understanding of the matters considered.

The site-specific ground investigation has found that the building has already been partially underpinned,
although the extent and depth of underpinning remains unclear and will require further investigation. The
investigation also recorded Made ground to a depth of 5.9m, which is compatible with two other nearby
boreholes, the lower part of which appeared to be disturbed alluvium (Section 9 & paragraph 10.1.1).

A services search should be undertaken, with particular enquiries regarding the known nearby government
communications tunnel (10.1.3).

The proposed basement will be wholly within the Made Ground and is considered acceptable in relation to the
apparently limited flow of groundwater through the Made Ground (10.2.1, 10.2.2).

The basement will be constructed below the water level, so will need to be fully waterproofed (10.2.2, 10.2.3,
10.2.6). Consideration should be given to making the basement gas-tight (10.2.7).

Groundwater monitoring must be continued during detailed design (10.2.3). A provisional design groundwater
level at 1.0m below ground level is proposed, which means that the basement must be able to resist a
minimum buoyant uplift pressure (un-factored) of 28 kPa (10.2.8, 10.2.9).

Groundwater control will be required, probably by pumping from multiple screened sumps. As the buildings
are founded in Made Ground over possible weak alluvium precise monitoring of building movements should be
carried out during the initial de-watering period and whenever the dewatering regime is altered (10.3.1). The
clays onto which the underpins and the basement slab will be constructed must be blinded with concrete
immediately following excavation and inspection (10.3.4).

There are no concerns regarding slope stability (10.4.1).

The basement will be constructed using underpinning techniques; best practice methods using high stiffness
temporary support systems will be required. Full face support must be allowed for excavations in the Made
Ground, and grouting may be required if the high rubble content makes it difficult to maintain stable faces
(10.4.3 t0 10.4.6).

The construction sequence provided by TS Consulting should be expanded to conform with the
recommendations herein (10.4.7).

Preliminary damage category assessment calculations, for movements in the ground alongside the retaining
walls, indicated that the damage, if any, could be expected to fall within Burland Category 1 - ‘very slight’,
close to the boundary with Burland Category 0 ‘negligible’ (10.4.8 to 10.4.10).

The basement slab should be supported on piles bearing into the London Clay and designed to resist the
maximum uplift pressure from the groundwater (10.4.13).

Various other guidance is provided in relation to the geotechnical design and construction of the basement’s
perimeter walls (10.4.11 to 10.4.14).
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11.14  The basement slab must be designed to accommodate swelling displacements/ pressures generated by heave
of the underlying clays. PDISP ground movement analyses have indicated that heave in the order of 2-9mm

could be expected beneath the underpins, with about 4mm post-construction incremental heave beneath the
central slab areas, if the basement slab is constructed after the underpins (Section 10.5).

11.15 The basement will be wholly below the existing building, so there will be no change in the area of hard
surfacing and hence no change in surface water run-off (10.6.3).

11.16 Flood resistance measures to protect the protect the property from the Very Low risk of surface water flooding
include making the lower part of the screen which will replace No.13's garage door fully watertight, possible
provision of watertight front entrance doors, and provision of suitably raised thresholds to the rear courtyard
access doors (10.6.4, 10.6.5).

1117 Non-return valves or an above ground loop system should be fitted to the drains serving the basement and
gullies in the lightwells (10.6.7).

11.18 If non-return valves are fitted, then temporary interception storage should be provided for the surface water
from an appropriate design period storm; formal design would be required (10.6.8).

11.19 Mitigation measures should include repair of the structural cracking before any underpinning is carried out, and
installation of non-return valves or an above ground loop system to prevent flooding of the basement when the
main sewer is operating under surcharge (Section 10.7).

11.20  Condition surveys of the neighbouring properties should be commissioned and a programme of monitoring the
adjoining structures should be established before the works start (Section 10.8).

Keith Gabriel
MSc DIC CGeol FGS
UK Registered Ground Engineering Adviser
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a) This report has been prepared for the purpose of providing advice to the client pursuant to its appointment of Chelmer Site
Investigation Laboratories Limited (CSI) to act as a consultant.

b) Save for the client no duty is undertaken or warranty or representation made to any party in respect of the opinions, advice,
recommendations or conclusions herein set out.

c) All work carried out in preparing this report has used, and is based upon, our professional knowledge and understanding of the
current relevant English and European Community standards, approved codes of practice, technology and legislation.

d) Changes in the above may cause the opinion, advice, recommendations or conclusions set out in this report to become
inappropriate or incorrect. However, in giving its opinions, advice, recommendations and conclusions, CSI has considered pending
changes to environmental legislation and regulations of which it is currently aware. Following delivery of this report, we will have no
obligation to advise the client of any such changes, or of their repercussions.

e) CSl acknowledges that it is being retained, in part, because of its knowledge and experience with respect to environmental matters.
CSI will consider and analyse all information provided to it in the context of our knowledge and experience and all other relevant
information known to us. To the extent that the information provided to us is not inconsistent or incompatible therewith, CSI shall be
entitled to rely upon and assume, without independent verification, the accuracy and completeness of such information.

f) The content of this report represents the professional opinion of experienced environmental consultants. CSI does not provide
specialist legal advice and the advice of lawyers may be required.

g) In the Summary and Recommendations sections of this report, CSI has set out our key findings and provided a summary and
overview of our advice, opinions and recommendations. However, other parts of this report will often indicate the limitations of the
information obtained by CSI and therefore any advice, opinions or recommendations set out in the Executive Summary, Summary and
Recommendations sections ought not to be relied upon unless they are considered in the context of the whole report.

h) The assessments made in this report are based on the ground conditions as revealed by walkover survey and/or intrusive
investigations, together with the results of any field or laboratory testing or chemical analysis undertaken and other relevant data,
which may have been obtained including previous site investigations. In any event, ground contamination often exists as small discrete
areas of contamination (hot spots) and there can be no certainty that any or all such areas have been located and/or sampled.

i) There may be special conditions appertaining to the site, which have not been taken into account in the report. The assessment may
be subject to amendment in light of additional information becoming available.

i) Where any data supplied by the client or from other sources, including that from previous site investigations, have been used it has
been assumed that the information is correct. No responsibility can be accepted by CSI for inaccuracies within the data supplied by
other parties.

k) Whilst the report may express an opinion on possible ground conditions between or beyond trial pit or borehole locations, or on the
possible presence of features based on either visual, verbal or published evidence this is for guidance only and no liability can be
accepted for the accuracy thereof.

[) Comments on groundwater conditions are based on observations made at the time of the investigation unless otherwise stated.
Groundwater conditions may vary due to seasonal or other effects.

m) This report is prepared and written in the context of the agreed scope of work and should not be used in a different context.
Furthermore, new information, improved practices and changes in legislation may necessitate a reinterpretation of the report in whole
or part after its original submission.

n) The copyright in the written materials shall remain the property of the CSI but with a royalty-free perpetual license to the client
deemed to be granted on payment in full to CSI by the client of the outstanding amounts.

o) These terms apply in addition to the CSI Standard Terms of Engagement (or in addition to another written contract which may be in
place instead thereof) unless specifically agreed in writing. (In the event of a conflict between these terms and the said Standard
Terms of Engagement the said Standard Terms of Engagement shall prevail). In the absence of such a written contract the Standard
Terms of Engagement will apply.

p) This report is issued on the condition that CSI will under no circumstances be liable for any loss arising directly or indirectly from
subsequent information arising but not presented or discussed within the current Report.

q) In addition CSI will not be liable for any loss whatsoever arising directly or indirectly from any opinion within this report
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BGS REGISTRATION

No.TQ 38 SW - 143

BRITISH GEOLOGICAL SURVEY SHEET :- 1of 1

BOREHOLE LOG

NAME OF BOREHOLE :- JOHN STREET

0.D. LEVEL:- &9 Ft

TOWN OR VILLAGE :- HOLBORN COUNTY:-
NGR :- 3085 8204 DATE :- 1908
FOR WHOM MADE :-
PURPOSE :-
MADE BY :-
INFORMATION FROM :-

ADDITIONAL NOTES

DATA

DESCRIPTION OF STRATA o THICKNESS (m) DEPTH(m)
Road to Basement (1ifty  3.35 (11ft) 3.35
Made ground & loam (71t) 2.13 (18ft) 5.48
Loamey sand & gravel (3fty 091 (21ft) 6.39

Gase oF ACE% av vveloc o ,\hl_\?gioo

The British Geological Survey accepts no responsibility for any omissions or misinterpretation of this
data which has been transposed from a poor quality copy of the record deposited with the National
Geological Records Centre. Transposed by :- KCS
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Contract: GRAYS INN. ROAD Borehole No. 1
Client: Taylor Woodrow Developments Ltd e = 0 mitees:
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Contract: GRAYS INN BOAD Borehple No. 1
: . n B 1 |
Client: Taylor Woodrow Developments Ltd N e
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Man hole
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Chelmer Consultancy Services q]
Unit 15, East Hanningfield Industrial Estate, Old Church Road g X

East Hanningfield, Essex CM3 8AB

Telephone: 01245 400 930 Fax: 01245 400 933
Email: info@siteinvestigations.co.uk Website: www siteinvestigations.co.uk
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Rooflight Reoflight

abave above

Figure C1. Layout of the basement
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Unit 15, East Hanningfield Industrial Estate, Old Church Road [ v y

East Hanningfield, Essex CM3 8AB

Telephone: 01245 400 930 Fax: 01245 400 933 |

Email: info@siteinvestigations.co.uk Website: www siteinvestigations.co.uk
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Figure C2. Layout of the proposed underpins
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Chelmer Consultancy Services
Unit 15, East Hanningfield Industrial Estate, Old Church Road
East Hanningfield, Essex CM3 8AB

Telephone: 01245 400 930 Fax: 01245 400 933
Email: info@siteinvestigations.co.uk Website: www siteinvestigations.co.uk

Settlement Contours : Grid 1 at-3.500m
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Figure C3. Short term (Stage 2) heave assessment contour
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Chelmer Consultancy Services
Unit 15, East Hanningfield Industrial Estate, Old Church Road
East Hanningfield, Essex CM3 8AB
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® Ground

Environmental Intelligence Solutions

Gabriel GeoConsulting Ltd GroundSure HMD-1661663
Reference:

Highfield House, Rolvenden Road,

Benenden, TN17 4EH Your Reference: GGC15321
Report Date 12 Sep 2014

Report Delivery  Email - pdf
Method:

GroundSure Geoinsight
Address: 13-15,JOHNS MEWS,LONDON, WC1N 2PA

Dear Sir/ Madam,

Thank you for placing your order with GroundSure. Please find enclosed the GroundSure Geolnsight as
requested.

If you need any further assistance, please do not hesitate to contact our helpline on 08444 159000 quoting the
above GroundSure reference number.

Yours faithfully,

NS

Managing Director
Groundsure Limited

Enc.
GroundSure Geolnsight
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Groundsure

Environmental Intelligence Solutions

Overview of Findings

The GroundSure Geolnsight provides high quality geo-environmental information that allows geo-
environmental professionals and their clients to make informed decisions and be forewarned of potential
ground instability problems that may affect the ground investigation, foundation design and possibly
remediation options that could lead to possible additional costs.

The report is based on the BGS 1:50,000 Digital Geological Map of Great Britain, BGS Geosure data; BRITPITS
database; Shallow Mining data and Borehole Records, Coal Authority data including brine extraction areas,
PBA non-coal mining and natural cavities database, Johnson Poole and Bloomer mining data and GroundSure's
unique database including historical surface ground and underground workings.

For further details on each dataset, please refer to each individual section in the report as listed. Where the database has
been searched a numerical result will be recorded. Where the database has not been searched '-' will be recorded.

1.1 Artificial Ground 1.1.1 Is there any Artificial Ground/ Made Ground present beneath

N
the study site? ©

1.1.2 Are there any records relating to permeability of artificial

ground within the study site* boundary? No

1.2 Superficial . 1.2.1Is there any Superficial Ground/Drift Geology present Yes

Geology and Landslips beneath the study site?

1.2.2 Are there any records relating to permeability of superficial Yes
geology within the study site boundary?

1.2.3 Are there any records of landslip within 500m of the study No
site boundary?

1.2.4 Are there any records relating to permeability of landslips No
within the study site boundary?

1.3 Bedrock, Solid 1.3.1 For records of Bedrock and Solid Geology beneath the study

Geology &Faults site* see the detailed findings section.

1.3.2 Are there any records relating to permeability of bedrock Yes
within the study site boundary?

1.3.3 Are there any records of faults within 500m of the study site No
boundary?

1.4 Radon data 1.4.1 Is the property in a Radon Affected Area as defined by the The property is not in a Radon Affected
Health Protection Agency (HPA) and if so what percentage of Area, as less than 1% of properties are
homes are above the Action Level? above the Action Level
1.4.2 Is the property in an area where Radon Protection Measures
are required for new properties or extensions to existing ones as No radon protective measures are
described in publication BR211 by the Building Research necessary

Establishment?

2.1 Historical Surface Ground Working Features from Small Scale

X 0 0 0 Not Searched Not Searched
Mapping
2.2 Historical Underground Workings from Small Scale Mapping 0 0 0 8 15
2.3 Current Ground Workings 0 0 0 0 0
3.1 Historical Mining 0 0 0 0 0

Report Reference: HMD-1661663
GGC15321
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