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SCALE 1/100

Operation # 1

Maximum radius :6.39m
Orientation maxi. radius 1 212°
Surface 1 22.75 m2

Maximum distance :9.20m
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2.5 m Challenging the hmits

SCALE 1/100

Operation # 1

Maximum radius :6.31m
Orientation maxi. radius : 208°
Surface 1 21.26 m2

Maximum distance :9.00m
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Horizontal section £) FLODIM
2.6 m Challenging the hmits

SCALE 1/100

Operation # 1

Maximum radius :6.37m
Orientation maxi. radius : 208°
Surface : 20.79 m2

Maximum distance : 8.85m
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SCALE 1/100

Operation # 1

Maximum radius :6.35m
Orientation maxi. radius :210°
Surface : 20.12 m2

Maximum distance 1 8.62m
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Horizontal section £) FLODIM
2 . 8 m Challenging the hmits

SCALE 1/100

Operation # 1

Maximum radius 1 6.38m
Orientation maxi. radius :210°
Surface : 19.68 m2

Maximum distance : 8.55m
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2.9 m Challenging the hmits

SCALE 1/100

Operation # 1

Maximum radius 1 6.38m
Orientation maxi. radius :210°
Surface : 19.29 m2

Maximum distance :8.35m
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3.0 m Challenging the hmits

SCALE 1/100

Operation # 1

Maximum radius :6.29m
Orientation maxi. radius 1204 °
Surface : 18.66 m2

Maximum distance : 8.08m
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SCALE 1/100

Operation # 1

Maximum radius :6.17m
Orientation maxi. radius 1204 °
Surface 1 17.83 m2

Maximum distance 1 7.82m
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3. 2 m Chaltenging the Nmits

SCALE 1/100

Operation # 1

Maximum radius :6.14m
Orientation maxi. radius :200°
Surface 1 17.27 m?

Maximum distance 1 7.59m
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Horizontal section £) FLODIM
3 . 3 m Chaltenging the Nmits

SCALE 1/100

Operation # 1

Maximum radius :6.09m
Orientation maxi. radius :200°
Surface : 16.58 m2

Maximum distance 1 7.38m
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Horizontal section £) FLODIM
3.4 m Chaltenging the Nmits

SCALE 1/100

Operation # 1

Maximum radius 1 6.06m
Orientation maxi. radius :198°
Surface : 15.71 m2

Maximum distance :7.14m




CUSTOMER :STRUCTURAL SOILS | CAVITY ‘WELL1
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Horizontal section £) FLODIM
3.5 m Chaltenging the Nmits

SCALE 1/100

Operation # 1

Maximum radius :6.03m
Orientation maxi. radius :198°
Surface 1 14.72 m?

Maximum distance 1 6.68m
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DATE :10/01/2018 OPERATION # :1 geo’fen'c
Horizontal section £) FLODIM
3.6 m Chaltenging the Nmits

SCALE 1/100

Operation # 1

Maximum radius :6.07m
Orientation maxi. radius 1196 °
Surface 1 11.57 m2

Maximum distance : 5.60m
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Horizontal section £) FLODIM
3 . 7 m Chaltenging the Nmits

SCALE 1/100

Operation # 1

Maximum radius :6.14m
Orientation maxi. radius 1196 °
Surface : 10.51 m?

Maximum distance :5.29m
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Horizontal section £) FLODIM
3 . 8 m Chaltenging the Nmits

SCALE 1/100

Operation # 1

Maximum radius 1 6.22m
Orientation maxi. radius 1196 °
Surface : 9.37 m?

Maximum distance :5.00m
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DATE :10/01/2018 OPERATION # :1 geoterrc
Horizontal section £) FLODIM
3 . 9 m Chaltenging the Nmits

SCALE 1/100

Operation # 1

Maximum radius
Orientation maxi. radius
Surface

Maximum distance

6.06 m
: 196 °

7.80 m2

4.59m




DATE

CUSTOMER :STRUCTURAL SOILS | CAVITY 'WELL1

:10/01/2018 OPERATION # :1

geoterrc

Horizontal section
4.0 m

&) FLODIM

Chaltenging the Nmits

SCALE 1/100

Operation # 1

Maximum radius
Orientation maxi. radius
Surface

Maximum distance

5.89m
1182 °

4.96 m?

3.80m




DATE

CUSTOMER :STRUCTURAL SOILS | CAVITY 'WELL1

:10/01/2018 OPERATION # :1

geoterrc

Horizontal section
4.1 m

&) FLODIM

Chaltenging the Nmits

SCALE 1/100

Operation # 1

Maximum radius
Orientation maxi. radius
Surface

Maximum distance

5.87m
1182 °

0.05 m?2

0.38 m
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EXPLOSIVE ORDNANCE (EO) THREAT
ASSESSMENT (EOTA)

EVERTON FOOTBALL CLUB,
LIVERPOOL, L3 OAP

This assessment draws together all the available information with regards to the site of concern
regarding potential Explosive Ordnance (EO) Contamination. It assigns an Explosive Ordnance

Threat Level and proposes an appropriate Risk Management Strategy to reduce any associated
risks.

This assessment has been produced in compliance with the Construction Industry Research and
Information Association guidelines (Report CIRIA 681, dated Dec 08) for the preparation of
detailed Risk Assessments in the management of UXO risks in the construction industry, for
which PLANIT was an instrumental driver for improved UXO risk management and transparency.
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CLIENT CONTACT DETAILS

Client Company: BuroHappold Engineering

Tel: Building Structures, Ground Engineering
230 Lower Bristol Road
Bath
BA2 3DQ

POC: Jonathan Rowe

Geotechnical Engineer
+44 (0)1225 320600
Email: Jonathan.Rowe@BuroHappold.com

OUR CONTACT DETAILS

Company: PLANIT UXB Limited
Address: PO BOX 285
Nunburnholme
York
Y042 9AU
Tel: 08000 588 747
Email: help@planit-international.com

LEGAL NOTICE

This document is of UK origin and is © PLANIT UXB Limited. It contains proprietary information which is
disclosed for the purposes of assessment and evaluation only. The contents of this document shall not in
whole or in part, (i) be used for any other purpose, (i) be disclosed to any member of the recipient’s
organization not having a need to know such information nor to any third party individual, organisation or
government, (iii) be stored in any retrieval system nor be reproduced or transmitted in any form by
photocopying or any optical, electronic, mechanical or other means, without the prior written permission of
PLANIT UXB Limited, PO BOX 285, Nunburnholme, York, YO42 9AU.

Notwithstanding the above, permission is granted for the Client as defined above to issue this report to
contractors and other parties engaged in construction work on the work site to which this report refers, but
not to other entities for any reason whatsoever.
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EXECUTIVE SUMMARY

SITE The site is located within the City centre of Liverpool on the east bank of the Mersey within the Crosby
p)=-iei-d=aple) 0 Channel. The site itself is located within the district of Vauxhall occupying the Nelson and Bramley
Moore Docks. The site is bounded to the east by Regent Road (A5038), to the west by the River Mersey,
to the north by Sandon Half Tide Dock and Wellington Dock and to the south by Salisbury Dock and
Collingwood Dock.

National Grid Reference is centred on SJ 334 916 and the nearest Post Code is L3 7BE.

POTENTIAL Within the ‘UXO Threat Zone’, the following items of explosive Ordnance (EO) are a potential threat
THREAT source:

SOURCE
e WW2-era, German, Air-dropped bombs.

WW2-era, British, Anti-Aircraft Artillery (AAA) projectiles.

THREAT For the purposes of this assessment, it has been assumed that site investigation works would include
PATHWAY boreholes and excavations beyond WW2 ground levels. It is anticipated that personnel or key
equipment may complete the risk pathway during excavation operations that may bring them into
physical contact with potential threat items.

KEY FINDINGS e There is excellent evidence that the area immediately surrounding the site of concern was
badly affected by bombing during WW2, although there are no bombs recorded on the site
itself.

e The potential for UXO to have landed within the wet docks on the site and remain unexploded
at the bottom of those structures cannot be reasonably ignored especially considering that the
docks cover most the site.

e Itis unlikely that other ordnance contamination events occurred at the site of concern.

e There are no Abandoned Bombs or UXBs recorded that would affect the site of concern.

e The Ordnance Threat Level varies across the site of concern.

a2 BaY/d8 0 Ground volumes that have been excavated post-War may be considered effectively free from the threat

of Explosive Ordnance (EO). The ordnance Threat Level for these ground volumes is NEGLIGIBLE.

Ground volumes outside of the ‘UXO Threat Zone’ may be considered effectively free from the threat of
Explosive Ordnance (EO). The ordnance Threat Level for these ground volumes is NEGLIGIBLE.

Within the ‘UXO Threat Zone’, the EO Threat Levels are assessed as:

Ordnance Type Threat Level

British AAA, 50kg, 250Kg and

500Kg HE Bombs NIEDI

These threat levels apply regardless of the nature of intrusive engineering to be undertaken.

THREAT Considering the findings of this assessment, a UXO Threat Mitigation Strategy IS REQUIRED to be in
MITIGATION place prior to intrusive engineering works at this site of concern.

L
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THREAT A review of these recommendations must be undertaken considering any additional, relevant
REVIEW information being provided. Such a review may, if the EO Threat Level is deemed to have altered, make
alternative recommendations from those made above to implement work safely.

AIM & The aim of this assessment is to identify any threats that may be posed by EO during the proposed
1=t le)n]0]eler 4 engineering works at the site of concern and, where a threat is identified, to recommend a risk mitigation
strategy that will reduce this threat to acceptable levels.

This assessment follows the CIRIA 681 Guidelines, which were compiled using, as a main driver of
change, PLANIT’s innovative approach to EO risk assessment.

The following key considerations are addressed in this assessment:

The risk that the site of concern was contaminated by EO.

The risk that EO remains on site.

The risk that EO may be encountered during the proposed engineering works.
The risk that EO may be initiated by proposed engineering works.

The consequences of encountering or initiating EO.

If the likelihood of encountering EO is significant, information about the types and natures of that EO
and the expected levels of contamination is considered within the source-pathway-receptor context of
contamination. Should a confirmed pathway exist, the information is entered into our proprietary Threat
Assessment Matrices in order to arrive at a valid and transparent Threat Level.

The Threat Level allows relevant conclusions to be made about the EO Risk at the site of concern,
which in turn allows an appropriate Risk Mitigation Strategy to be developed.

The Threat Mitigation Strategy is intended to give the Client a best-fit, safe solution that will allow the
level of risk from EO to be reduced to an acceptable level; providing maximum project planning flexibility.

PLANITs approach to EO threat assessment has been fundamental in driving change throughout the
UK Commercial EOD Industry and was instrumental in the drafting of CIRIA 681. PLANITs approach
provides transparency to our EO risk assessment process allowing the Client to make valid decisions
on what is a specialist activity; empowering them to maintain control over this vital aspect of their project
- Where necessary, appropriate EO risk mitigation measures will be recommended.

This assessment considers general and site specific factors, including:

Historical use of the site in relation to ordnance manufacturing, storage and disposal.
Historical use of the site in relation to Military training and related facilities.

Evidence of offensive aerial and naval bombardment during WW1 and WW2.
Evidence of Unexploded Bombs (UXBs).

Previous EO incidents and/or EO survey/clearance activities.

Extent of post-war redevelopment.

Proposed engineering works.

=SBV N=]|Egpdle]2 | This assessment is drawn from detailed research into the available historical evidence. Every effort is

HISTORICAL made to gather all the relevant material; however, PLANIT cannot be held responsible for any changes

RECORDS to the assessed level of risk or proposed risk mitigation strategies due to subsequent information that
may come to light later.

The accuracy and detail of wartime historical records is difficult to verify, not least of which is due to the
conditions under which much of this information was gathered and recorded. Additionally, recording of
information was less formalised in the early days of the German air campaign against the UK mainland
(Pre-Bomb Census Record) and much information recorded early on was lost during subsequent air
raids. Records for rural, sparsely populated areas are not always reliable, being based on second-hand

[ 5
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information in many cases; records of attacks on military installations was often recorded independently
from general records and many such archives have been lost or remain undisclosed to the public.

Consequently, the exact location, quantity and nature of the EO threat cannot be definitive but rather
remains subjective and is based on the careful analysis by experts of the available information. PLANIT
cannot accept liability for any gaps in the historical record.

G
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SITE LOCATION & DESCRIPTION

The site is located within the City centre of Liverpool on the east bank of the Mersey within the Crosby
Channel. The site itself is located within the district of Vauxhall occupying the Nelson and Bramley
Moore Docks. The site is bounded to the east by Regent Road (A5038), to the west by the River
Mersey, to the north by Sandon Half Tide Dock and Wellington Dock and to the south by Salisbury
Dock and Collingwood Dock.

The site is a former commercial dock which appears to be currently mostly disused, except for a large
warehouse structure which dominates the central quay of the site area, with attendant car parking and
vehicle manoeuvre areas. The site is mostly covered in water within the existing wet docks and hard
standing.

National Grid Reference is centred on SJ 334 924 and the nearest Post Code is L3 0AP.

Maps showing the site location and layout are at Annex A.

The specific development works are unknown at the time of this assessment. What is known is that
works will involve undertaking a ground investigation and piled foundations following the assumption
that the dock will be drained and filled. Both the proposed piles and boreholes will penetrate deeper
than the existing base of the dock. It is anticipated that any site investigation and/or redevelopment
works are likely to involve deep engineering works including bulk excavation and/or piling below WW2
ground levels.

The geological environment is not accurately known at the time of this assessment. However, the
British Geological Survey maps (Sheet 96), Liverpool, Solid and Draft editions of 1974/ 75 indicate
that the site is underlain by Artificial Ground/ Made Ground which is categorised as Worked Ground
(Undivided) and Triassic bedrock (Helsby Sandstone Formation). Made Ground is most likely to
comprise engineered fill, demolition rubble (brick, sandstone, gravel, concrete etc.) originating during
construction.

The lining and construction of the docks themselves is unknown.

REVIEW OF RELEVANT DATASETS

PLANIT ensures that Explosive Ordnance Threat Assessments (EOTAs) are as comprehensive as
possible and detailed research is undertaken to collate all the available EO-related information that
relates to the site of concern. Information sources may include, but are not restricted to:

National Historic Archives.

Local Authority & Council Archives.

English Heritage National Monuments Record.

Ministry of Defence Archives

PLANITs extensive archives drawn from many years of detailed research and operational
experience of UXO Risk Management activities in the UK and abroad.

Joint Service EOD Centre (JSEOD).

Historic Mapping and Aerial Photography.

Specific UXO-related documents such as military bombing and casualty records.
Local libraries and history groups.

Open sources such as published books and internet searches.

Anecdotal evidence from eye witnesses.

NB: The MoD information office that deals with requests for information relevant to EO clearance
operations completed by the MoD is currently facing significant delays. Although a request has been
submitted, any information that may be relevant has not yet been forwarded for timely inclusion in this
assessment. However, if any relevant information comes to light from this source that affects the
threat assessment, this will be notified to the client as a matter of urgency.

[ 8
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The earliest available mapping of 1851, shows the entire site area turned over to docklands,
encompassing both Nelson and Bramley Moore Docks. Both docks are surrounded by warehouses,
and railway infrastructure feeding Bramley Moore Dock in the NE corner of the site. This site layout
remains fundamentally unchanged until no later than 1967, when Nelson Dock sees warehousing
removed from around the dock itself apart from to the west.

By 1973, a new warehouse structure appears across the northern edge of Bramley Moore Docks, but
the larger central portion of this feature has gone again by no later 1982. The attendant railway
infrastructure is being dismantled by this time and has entirely gone by 1990. The site remains largely
unchanged from then until now.

During WW1 and WW2, Liverpool housed several facilities involved in the manufacture, storage, filling
and testing of ordnance, which are detailed below. None of these facilities pose a potential threat to
the site of concern.

Facility Operating Nature of Ordnance
Period
Cunard Company, Rimrose Road, National Jun 1915 8, 4.5 and 6in shells.
Shell Factory (NSF)

North Haymarket, NSF Jun 1915 18 pdr, 4.5 and 6in
shells.
Lambeth Road, Tramway Depot, NSF Jun 1915 15,18 pdrand 2.75, 4.5,
6in shells.
Aintree, National Filling Factory (NFF) Jul 1915 - Filling 8in shells.
Jul 1918
Edge Lane, NSF Sep 1915 4.5, 6in shells.
= Feb
1916
Clyde Street, Bootle, NSF Nov 1915  Guages

Litherland, Liverpool, Her Majesty’s Mar 1916 Tri-Nitrotoluene (TNT)
Explosive Factory (HMEF)

There is no evidence to indicate that the site was ever used for military purposes.

Liverpool possessed a peak of 112 Heavy Anti-Aircraft Batteries during WW2, including 4.5, 3.7 and
3- inch Anti-Aircraft (AA) guns, sited in some 70 separate locations. None of these were sited on or
near to the site of concern to have created a direct source of potential ordnance contamination.

Due to the relatively high failure rate of Anti-Aircraft Ammunition (AAA) during this time, there remains
the possibility that such ordnance fell back to earth creating additional UXO hazards. This type of
ordnance had the potential to penetrate the ground to significant depths and cannot be entirely
discounted as a potential threat source although its potential presence is impossible to determine with
any quantifiable degree of certainty.

As would be expected, Liverpool had several Civil Defence (‘Starfish’) sites designed to protect the
City from aerial attack. Liverpool’s Starfish Sites were located at:

Decoy(s) Grid Distance from Site (Km)
Hale SJ 454833 20
Ince S1 472767 25
Brimstage SJ 297833 5
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Wallasey SJ 283914 5
Formby SD 284048 10
Little Crosby SD 307017 5
Heswall SJ 245826 20
Moreton SJ 247909 10
Llandegla SJ 222535 50
Llanasa SJ 096821 22
Fenn’s Moss SJ 491365 50
Little Hilber SJ 189872 12
Burton Marsh SJ 286749 18
Gayton SJ 269796 16

Liverpool also had three RAF airfield decoy sites in its vicinity. These were referred to as ‘Q’ Sites, a
name derived from the ‘Q Ships’ (warships mocked up to look like merchantmen), and consisted of
lighting/fire installations designed to look like airfields to enemy bombers.

RAF Airfield Decoy(s) Grid Distance from Site (Km)
Betchton (Q Site) SJ 787 602 60
Puddington (Q/QF Site) SJ 313734 20
Bold Heath (QF Site) SJ) 546897 25

None of these sites would indicate the possibility that erroneous Luftwaffe bombing would have
produced a consequent UXO risk on the site of concern.

Great Britain suffered several ‘Zeppelin’ aerial bombardments and aerial attacks by Gotha and Giant
Bombers during WW1 as well as several naval bombardments from the sea. However, none of these
are known to have dropped bombs near the site of concern and further, due to the limited number of
bombs dropped then, the risks from WW1 unexploded ordnance from this source are negligible.

W AT\ At the outbreak of WW2, the site sat close to several viable Luftwaffe targets such as Railway lines,
P\ = 1\ B =Ye) =1 e} Docks, Manufacturing and other heavy industry - all infrastructure targets for the Luftwaffe with the
CAMPAIGN local areas affected by several raids — and was itself a target in this context. The high-altitude area
bombing during this period was notoriously inaccurate with areas surrounding specific targets suffering
during attacks on the targets themselves.

Merseyside was the most important port in Britain outside London during the Second World War. It
was a vital route for military equipment and supplies to the country, and so the ‘Western Approaches
Command’ headquarters were transferred from Plymouth to Merseyside in February 1941. The
headquarters were based deep underground beneath the Exchange Buildings. Western Approaches
Command received intelligence information from the Admiralty and the Air Ministry, and was
responsible for protecting supply ships as they entered the port. The docks were also home to
important munitions factories and naval ‘U-boat hunters’ were stationed at Bootle. Heavy bombing
had immobilised London’s port facilities, and so the Mersey became even more important to the British
war effort. The Luftwaffe (German air force) therefore began to target Merseyside.

The first German bombs landed on Merseyside on 9 August 1940 at Prenton, Birkenhead. In the
following sixteen months, German bombs killed 2716 people in Liverpool, 442 people in Birkenhead,
409 people in Bootle and 332 people in Wallasey. The worst periods of bombing were the ‘Christmas
Raids’ of December 1940, and the ‘May Blitz’ of 1941. German bombing over Merseyside was
unpredictable in the autumn of 1940. However, the attacks grew heavier towards the end of the year,
and by 23 October Merseyside had suffered its 200th air raid. One of the worst single bombings
occurred on 3 December 1940, when 180 people were killed in a direct hit on a packed air raid shelter
in Liverpool. By 12 December 1940, Merseyside had suffered its 300th air raid.

In the three nights between 20 — 22 December 1940, 365 people throughout Merseyside were killed.
On the first night, a bomb that had broken through the ground below two air raid shelters in Liverpool
exploded. The force of the blast pinned many of the people inside the shelters against the roof.
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Although forty-eight people were rescued, forty-two people died in that incident. Another forty-two
people were killed when a series of railway arches in Bentinck Street, Liverpool were directly hit. The
arches were being used as unofficial air raid shelters. On 21 December, seventy-four people were
killed in another direct hit on an air raid shelter.

The heaviest night of bombing was 3 May, with the biggest single incident of the night being the
explosion of the cargo ship Malakand in Huskisson Dock No. 2, carrying one thousand tons of bombs
and shells. A partly inflated barrage balloon (an inflatable device used to disrupt air raid attacks) came
loose from its moorings and became tangled up in the Malakand’s rigging. The balloon burst into
flames and landed on the ship’s deck. Although this fire was put out, flames from dock sheds that had
been bombed soon spread to the Malakand, and the fire services struggled to fight the fire. A few
hours after the ‘all clear’ signal had gone up around Merseyside, signalling the end of the air raids for
that night, the Malakand exploded, destroying the entire Huskisson No. 2 dock and killing four people.
It took seventy-four hours for the fire to burn out. The final bombs to be dropped on Merseyside during
the War landed on 10 January 1942.

Liverpool 'Blitz' timeline:

e 1937 Civil Defence Services for the Merseyside Area established.
e 1939
o August - Evacuation preparations in Merseyside begin; children issued
with gas masks and name tags.
o 3rd August - Britain enters the Second World War; 95,000 children are
evacuated from Merseyside.
° 1940
o 9th August - First bombs dropped on Merseyside at Prenton, Birkenhead.
Liverpool’s first casualty of the 'Blitz'.
o  10th August - First bombs dropped on Wallasey.
o 17th August - First bombs dropped on Liverpool. Liverpool Overhead railway
damaged.
o 19th August - Walton Gaol bombed killing 22 prisoners.
o 5th September - Liverpool's Anglican Cathedral damaged by bomb blast.
o 6th September - Children’s Convalescent Home bombed, Birkenhead.
o 26th September - Heavy raid on docks and warehouses. Argyle Theatre,
Birkenhead, seriously damaged.
o  23rd October - Merseyside suffers 200th air raid.
o  28th November - Heaviest air raids to date; 200 people killed in total as the first

land mines dropped on Merseyside. 164 people killed when a shelter underneath
the Junior Technical School, Durning Road, collapsed.

o 3rd December - 180 people killed in attack on a packed air raid shelter.

12th December - Merseyside suffers its 300th air raid.

o 20th December - Start of the ‘The ‘Christmas Raids’ with 365 people killed over
three nights. 42 people killed in a bomb attack on two air raid shelters; another 42
people killed when railway arches being used as unofficial shelters are hit; 1399
children evacuated out of Liverpool.

o 21st December - 74 people killed in a direct hit on a large air raid shelter.

o

o 22nd December - End of the ‘Christmas Raids’.
° 1941
o January - Bad flying weather results in just three air raids in the
whole month.
o 7th February - ‘Western  Approaches Command Headquarters

transferred to Liverpool from Plymouth. Only two raids are carried out on
Merseyside in February.

o 12/13th March - Heavy bombing resumes. Wallasey suffers its heaviest raids as
174 people are killed.

o 16th March - Baby girl found alive under debris in Wallasey, after
being trapped for three and a half days.

o 25th April 1941 - Winston Churchill visits Liverpool to see the city and port. The
Luftwaffe (German air force) limited the raids on Merseyside to just three this month,
conserving their forces for the upcoming ‘May Blitz'.

o 1stMay - Beginning of the ‘The ‘May Blitz’ 1741 people were killed
and 114 people seriously injured by the end of the week.
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o 3rd May - Worst night of the ‘May Blitz’, including the explosion of
the cargo ship Malakand in Huskisson Dock.

o 7th May - Final night of the ‘May Blitz'.

o 13th May - 550 ‘Unknown Warriors of the Battle of Britain’ are
buried in a common grave at Anfield Cemetery.

o 1stJune - Heavy raids on Liverpool docks; East Gladstone Dock
is badly damaged.

o 24th July - Light air raid on Merseyside.

o 1st November - A light air raid is the final attack on Merseyside in 1941.

o 10th January - Merseyside’s final bombing raid of the Second World War sees
houses in Upper Stanhope Street demolished.

The site of concern was placed within Region 10 (Manchester) for Civil Defence purposes and the
figures for bombs falling in the area are well recorded. Region 10 received some 3 478.8 Tonnes of
HE bombs throughout the war. German aeroplanes dropped 2 315 high explosive bombs, 119 land
mines and countless smaller incendiary devices (fire bombs) during their attacks on Liverpool.

A summary of the bombs that fell on Region 10 Group 6D throughout WW2 is shown below:

Ordnance Type No of Bombs % of Total HE
High Explosive (HE)

50Kg HE 576 (1)

250Kg HE 368

500Kg HE 57 (3)

1000Kg HE 6

1400Kg HE -

1800Kg HE -

Parachute Mine 592

V1 ‘Doodlebug’ 14

V2 Long Range Rocket Bomb -
Anti-Personnel Bomb

Incendiary

50kg Phosphorus Unknown
Small IBs Unknown
Fire Pot Unknown
Oil Bomb 202
Containers Unknown
Unclassified 10 658

By May 1941, concentrated aerial attacks were diverted elsewhere and only sporadic bombing of
London and the Southeast of England occurred.

Between 1940 and 1945, Bomb Disposal (BD) Teams cleared over 50,000 items of German air-
dropped ordnance of 50Kg or larger, 7 000 anti-aircraft (AA) projectiles and more than 30 000 beach
mines — This work claimed the lives of 394 Officer's and men. The War Office at the time stated that
over 200 000 HE bombs exploded in Britain during WW2 with some 25 195 remaining a threat as
UXBs i.e. 11%. Some 93% of all UXBs were 50Kg HE and 250Kg HE aerial bombs.

The types of ordnance discovered as UXBs give an indicator of the type of ordnance that may be
encountered on or near the site of concern.

There are no records of UXBs on the site of concern. There were several unexploded bombs (UXB)
recorded in the area, from the attack of the 3/4 May 1941:

Outside the GPO in Oriel Road.
16 Salisbury Road.

14 Wallace Street.

4 Wild Place.

49 Orrell Lane.
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The Junction of Marsh Street & Primrose Road.
Clifford Street.

Hawthorn Road.

Akenside Street.

Beattie Street.

Knowsley Road.

St Johns Road.

Regent Road.

Rimrose Road.

Nevada Street.

And a 1000kg UXB on the north side of No. 2 graving dock at Langton dock.

These, as they are recorded on civil defence records, would have been dealt with, either at the time
or in subsequent years after the war, as they do not appear on current Ministry of Defence records
that detail known UXBs.

There are no records of UXBs on or immediately adjacent to the site of concern.

A post-air raid search of damaged buildings and facilities would have included a specific search for
bomb entry holes. If such evidence was discovered, then BD Teams would have been tasked (in
order of strict priority from Category A, the highest priority, to category D, the lowest) to assess the
potential UXB and to recommend a course of action. UXBs that were deemed to be a high enough
priority, were tackled by the BD Teams who made strenuous efforts to recover and dispose of these
items. However, it was not always possible to recover such bombs either through physical constraints,
a lack of resources or a change in priority. Such UXBs were noted as ‘Abandoned’.

Due to the low priority of abandoned bombs, records that detail them are sketchy and sometimes
contradictory. Others were subsequently recovered after the War when time and resources permitted
and others remain ‘abandoned’. It is worth remembering that ‘abandoned’ bombs may also include
suspected UXBs that were reported but not confirmed, but simply efforts to locate the ‘bomb’ were
exhausted.

No Abandoned Bombs are recorded in the wider vicinity of the site of concern.

Unfortunately, detailed bomb census maps of the time did not survive the War and therefore cannot
be examined for the purposes of this assessment. However, one reference map, the ‘Hand Map of
the City of Liverpool’, produced by the City Engineer T. Molyneux Minst CE survives. This map
records ‘serious HE damage’ which equates to a High Explosive Bomb strike although it does not
record the number of bombs that fell to create the damage.

This map shows that no high explosive bombs were recorded as landing directly on the site of concern,
although several were recorded immediately to the east of the site. Bombs falling into water would
have been extremely difficult to spot and would mostly go unrecorded — The bombs recorded by
Molyneux were those that detonated upon striking the ground.

The relevant extract from Molyneux’s work is at Annex B.
Historical street plans of the period are a useful indicator of whether an area may have suffered bomb
damage. The street layout prior to WW2 is the start state and major changes to street layouts or

building boundaries may indicate that the change was due to bomb damage.

In this instance, there are no significant changes to the site layout between 1938 and 1967, which
may indicate potential bomb damage.

The relevant Historical Street Plans are at Annex C.
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HISTORICAL The same rational applies with historic aerial photography as it does when examining historical street

AERIAL plans — changes between pre-war and post-war images may indicate the possibility of damage caused
by bombs falling on the site. Sometimes, detail is such that it allows bomb damage to be seen directly
on sites of concern.

PHOTOGRAPHY

In this instance, no RAF post-War aerial photography is available so no ‘before and after’ comparison
can be made.

THREAT ANALYSIS

IS THERE Yes - Possibly.

EVIDENCE THAT L . L . . .
THE SITE WAS The historical record is acknowledged as being incomplete from a National perspective but there is

good evidence to show that the site of concern is in an area which was badly affected by bombing
AFFECTED BY during WW2; including large air-dropped bombs, and potentially including smaller anti-personnel
ANY EXPLOSIVE BNl incendiary bombs. The potential for large, air-dropped bombs to have landed within
ORDNANCE the wet docks on the site and remain unexploded at the bottom of those structures cannot be
(o0 I\ TN O]\ B8 reasonably ignored especially considering that the docks cover the majority of the site.
EVENTS?

The potential for British anti-aircraft artillery falling back to earth as UXBs and remaining on the site
undiscovered cannot be entirely ruled out although it is very unlikely.

The potential for ad hoc military or criminal activity to have generated explosive ordnance
contamination at any site is generally unquantifiable but can likely be entirely ruled out in this instance.

IF Of all the large bombs that were recorded as falling in Region 10; Less than 1% were 1000kg or larger,
ENCOUNTERED 4% were 500kg, 23% were 250kg, 34% were 50kg HE Bombs and the remainder were Parachute
WHAT & Mines. We must also consider the possibility, however remote, that Anti-Aircraft Artillery (AAA)
projectiles or Explosive Ordnance (EO) because of military training could remain as a potential threat

?533§2§5 to the site from both WW1 and WW2.

UM TN ES KA Therefore, the following items of EO may be anticipated to be potentially present on the site of concern:

* Large, air-dropped, German HE Bombs including 50, 250, 500 and 1,000kg bombs (of WW2
vintage).
»  British AAA projectiles.

WHAT IS THE Ministry of Homeland Defence Security Bomb Penetration Studies. A major study was completed
POTENTIAL EO/ by the Ministry of Homeland Security during WW2, during which the penetration depths of 1 328 air-
UXB ENCOUNTER dropped bombs (as reported by the BD Sections of the day and mostly in the Birmingham area) were
DEPTH? recorded. It was concluded, not surprisingly, that the penetration depths of different sized bombs

. varied according to the geology into which they fell.

The average Bomb Penetration Depth (BPD) of 430 x 50Kg HE bombs in London Clay was found to
be 4.6m and that for a 250Kg bomb 6.1m. Also, they concluded that a 500Kg bomb, the largest
common bomb dropped during the War, had a likely penetration depth of 6m in sand and 8.7m in clay
— the maximum observed for a 500Kg was 10.2m and for a 1000Kg bomb was 12.7m. It should be
remembered that these depths were achieved unencumbered by obstacles to penetration such as
buildings, concrete and brickwork.

The ‘J’ Curve. The ‘J-curve’ describes the path of a bomb (dropped from a normal altitude of about
5 000m) into homogenous ground will continue its line of flight (unless deflected by a substantial
obstacle) but then turn upwards towards the surface before it stops. The horizontal distance (the
‘offset’) between the point of entry and final resting position was typically 1/3 of the ultimate penetration
depth for a bomb. Therefore, if a bomb fell close to the exterior of a building or site and did not
explode, the path that the bomb subsequently travelled beneath the ground, the “J-Curve”, may have
delivered it beneath the building or site footprint. The J-curve is often misunderstood, and used to
describe the path taken by a bomb dropped from low flying aircraft to which it should not be applied.
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The final penetration depth of an air-dropped depends upon several factors; the velocity (as a function
of the mass and speed) of the bomb, — PLANIT uses a standard velocity of 267m/s for assessment
purposes — the angle of penetration of the bomb, the physical features through which the bomb
travelled prior to impact with the ground, and the geology of the ground into which it entered -
Generally, the softer the ground, the deeper the expected penetration depth of the bomb. Peat,
alluvium and soft clays are easier to penetrate than gravels and/or sand and water content also plays
a part. In addition, it must be remembered that ‘barrier geology’ such as very dense gravels or bedrock
i.e. geology dense enough to stop the progress of a bomb underground, is an important factor in
determining the median BPD. The physical characteristics of the site in this instance, would not act to
retard the progress of UXBs underground by reducing their overall velocity prior to impact and
therefore the maximum potential bomb penetration depths must be applied.

The following UXO encounter depths from WW?2 ground levels are estimated:

. Small Incendiary and AP bombs — Surface (WW2 ground level)
. Ad hoc legacy EO — Surface (WW2 ground level)
. British AAA projectiles -2m

. 50kg HE —4.5m

. 250kg HE —6mand

. 500kg HE —-9m

. 1000kg HE —12m

It must be remembered that UXBs can be found at any depth from WW2 ground level down to their
maximum estimated depths.

For the Docks themselves, the maximum BPD would be estimated to be not much further than the
depth of the dock itself, depending upon the nature of the dock’s lining.

210) Kot U] Ea) \\ Unexploded Bombs rarely spontaneously explode. High Explosive (HE) requires a great deal of
UNCONTROLLED el to create the necessary conditions for detonation to occur. In the case of WWII German bombs
DETONATION BE being disturbed during intrusive ground works, there are several scenarios to be considered:

BROUGH’T e Direct impact onto the main body of the bomb. Although this is a possibility, there is little
ABOUT? chance of generating enough energy to detonate the explosive fill unless the fuse itself is
directly struck.

e Re-starting the mechanical clock-timer in a bomb fuse. This is a possibility. Itis probable
that environmental conditions have corroded the fuse sufficiently to prevent clockwork
mechanisms from functioning. However, under some conditions, fuse elements will be in a
good condition and additional movement of a bomb fuse may be sufficient to restart a
previously ‘jammed’ mechanical clockwork mechanism.

¢ Induction of a static charge, creating a sufficient current to initiate an electric fuse.
This is an unlikely event. Environmental conditions are likely to have corroded the fuse,
degrading its components sufficiently to prevent them from functioning. Any elements of the
fuse capable of holding a charge would have dissipated in the time since the bomb failed to
function.

e Friction impact initiating fuse elements causing bombs to detonate. Although remote,
this is the most likely scenario that may result in a bomb detonating. Weathering within the
fuse pocket can cause the explosives within the fuse to breakdown, crystallize and exude
from the fuse itself. Violent physical disturbance of this exuded material carries the remote
possibility of initiating the fuse mechanism which in turn will initiate the bomb.

WHAT WOULD The effects of WWII German bombs detonating have been the subject of several well recorded
THE EFFECTS OF studies. The general effect of an explosive detonation will depend upon:
SUCHIA e The size of the bomb and its Net Explosive Quantity (NEQ) (i.e. how much explosive material
it contains).
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e The type of fill in the bomb (i.e. high explosive, incendiary, photoflash).
e The physical location of the bomb. Whether it is:

o On the surface.

o Partially buried.

o Buried (A bomb can be considered ‘buried’ when it is more than 2% times its own
length below ground level and covered).

The locations of the bomb in relation to other structures.

The strength and design of structures near to the seat of an explosion.
The nature of the ground (i.e. sand, gravel, clay, marsh etc.).

The location of the bomb in relation to human and animal populations.

There would be the potential for ground shock to damage important underground structures including
sewers, communication cables, and foundations.

The potential Damage Radii to various underground structures has been assessed by extrapolating
from the Joint Service Publication 364 which is the MOD Manual for assessing bomb damage.
Potential damage radii for underground structures are assessed as:

e Brick Walls - 30m
e Foundations - 60m
e Cast Iron/ Concrete Pipes - 15m
e Earthenware/ brisk Sewers - 25m
e Electric Cables/ Steel Pipes - 12m

There is no evidence to suggest that bomb failure rate at the site of concern would have been any
different from that routinely experienced, i.e. 10-15% of all bombs dropped.

Density of Bombing. Liverpool received a relatively high density of bombing in WW2 but we know
that the site itself did not likely receive any direct bomb strikes on areas around the wet docks which
would have not have created extensive blast damage to the area. This fact would have made data
gathering at the time easier and the likelihood of overlooking UXBs lower on hard standing areas. The
same cannot be said for the wet docks themselves, where this argument cannot be applied, where
regardless of surrounding bob damage, the water would have appeared undisturbed post-air raid.

Frequency of Access. The site was a busy, industrial area at the time of the aerial bombing and
given its strategic value, it is likely that it would have been subject to thorough post-air raid survey and
clearance. Given this fact and that the immediate area around the site was affected by bombing, any
post-raid survey activities would have been particularly thorough. This would have made the likelihood
of identifying smaller items of EO (such as Incendiaries and AP bomblets) quite high whilst larger
UXBs would have been more readily identified, even when you consider that UXB entry holes are
diminutive. The same cannot be said for the wet docks themselves, where this argument cannot be
applied as there was no means of observing potential damage in any event (unless dredging
operations were undertaken).

Ground Cover. The site of concern was predominantly covered by water surrounded by well-
constructed, brick/concrete structures, open hard-standing and warehouses. These physical
characteristics would act to retard the progress of UXBs underground by reducing their overall velocity
prior to impact. Also, any damage caused by either detonating ordnance or UXBs travelling through
hard standing structures would allow bomb damage to be readily identified and focus the post-air raid
effort, which in turn would increase the chances of discovering UXBs. However, the wet docks across
the site at the time would have been impossible to search effectively at the time even if a UXB was
suspected of landing within them.
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Peripheral Bomb Damage. We know that the site of concern was probably not subject to direct bomb
strikes during the War on hard standing areas, which decreases the possibility of post-air raid
operations failing to identify entry holes of potential UXBs. The same cannot be said for the wet docks
themselves, where this argument cannot be applied as no damage would have been evident.

DOES THE SITE'S &

DEVELOPMENT - oo
HISTORY AFFECT The fact a limited degree of post-War redevelopment has taken place at the site is worthy of note.

THE POTENTIAL Development of the immediate area and the site itself (warehouse installation and infrastructure
changes) over the years would likely have encountered shallow UXO contamination at the time, which
FOR UXO would have been dealt with. This does not apply to the docks themselves, where no such opportunities

S0 V]I have occurred, unless dredging and/or maintenance operations have been conducted within the
docks themselves.

It is worth noting that historical development either immediately post-War or in the 1960/ 70 and 80s
would not have taken any account of the potential for UXBs at the site of concern nor would any
effective technology be available to detect such potential threat items at depth. Modern structures
tend to have foundation designs that go deeper than historic buildings and risk encountering UXBs at
depths beyond existing historic foundation levels that were not detected by excavation or bomb
survey.

Remember, ‘at risk’ ground volumes may remain beneath post-War structures, between the maximum
engineering depth achieved by the structure when built down the estimated maximum Bomb
Penetration Depth (BPD). In addition, bombs may be found anywhere from the surface down to the
estimated maximum BPD).

DOES THE UXO RL&E

THREAT VARY - . . . . .
ACROSS THE Volumes of ground within the site already subjected to extensive redevelopment involving the

SITE? displacement of earth, may be considered free from the threat of UXO/EO within the volumes of

. ground excavated/disturbed. This would include foundations for post-War, multi-storey buildings
and underground utility runs. Volumes of ground within the site already subjected to historical piling
post-War may be considered a lower potential risk, within the ground volume occupied by the
piles, from large, air-dropped bombs than areas that have not been subjected to the same degree of
intrusive engineering. However, this does not equate to no risk. These assumptions are not true for
the remainder of the site or for ground volumes that are potentially at risk underneath modern
structures or within the docks themselves.

THREAT ASSESSMENT

POTENTIAL Regarding the area of the site outside of the Docks themselves, given the degree and nature of post-

EXPLOSIVE War redevelopment, it is likely that UXBs with very shallow penetration depths such as small

ORDNANCE incendiary and anti-personnel bombs would have been disturbed and discovered by now, if present.

By the same token, any Explosive Ordnance (EO) because of ad hoc military activity is likely to have

THREAT ITEMS been discovered, if present, also. It is reasonable, therefore, to discount these potential threat items
as likely to be present within these ground volumes today.

The potential for larger items of explosive ordnance (British AAA and German air-dropped bombs) to
remain as UXBs is limited across the site outside of the Docks themselves, given that we know that
no bombs were recorded as detonating here in WW2. However, the potential for these items to have
landed within the wet docks on the site and remain unexploded at the bottom of those structures
cannot be reasonably ignored especially considering that the docks cover most the site.

Therefore, the following items of EO may be anticipated to be potentially present within the dock
basins:

e Large, air-dropped, German HE Bombs including 50, 250, 500 and 1,000kg bombs (of
WW?2 vintage).
e  British AAA Projectiles.
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Given that the potential for UXO encounter remains realistically only within the Dock Basins
themselves, it is reasonable to divide the site into two areas, the ‘UXO Threat Zone’, i.e. the dock
basins and the remainder of the site, i.e. the hardstanding area.

The following engineering processes are thought to be planned:

e  Ground investigation.
e Piled Foundations.

Both the proposed piles and boreholes will penetrate deeper than the existing base of the dock.

For the purposes of this assessment, it has been assumed that site investigation works could include
boreholes beyond WW2 ground levels. Itis anticipated that personnel or key equipment may complete
the risk pathway during intrusive engineering operations that may bring them into physical contact with
potential threat items.

Volumes of ground within the site already subjected to extensive redevelopment involving the
displacement of earth, may be considered free from the threat of UXO/EO within the volumes of
ground excavated or disturbed. The ordnance Threat Level for these ground volumes is
NEGLIGIBLE.

Volumes of ground within the area of the site covered by hardstanding quays, roadways, trackways
etc. outside of the UXO Threat Zone, may be considered free from the threat of UXO/EOQ. The
ordnance Threat Level for these ground volumes is NEGLIGIBLE.

The Ordnance Threat Levels within the UXO Threat Zone, from the Threat Assessment Matrices are
assessed as:

Ordnance Type Threat Level

British AAA, 50kg, 250Kg and

500Kg HE Bombs NESIN

Within the ‘UXO Threat Zone’, the maximum BPD would be estimated to be not much further than the
depth of the dock itself, say 1m as a safety margin, depending upon the nature of the dock’s lining.
Beyond this depth there is no UXO-related threat.

The following consequences of an uncontrolled detonation are anticipated:

For British AAA & 250kg HE Bombs:

e People - Lost time injury <7 days
e Plant - Item write off

e  Property - Major damage

e Environment - Localised effect

For 50 & 500kg HE Bombs:

e People - Lost time injury >7 days
e Plant - Unit level damage

e Property - Major wider damage

e  Environment - Major effect

[ 18
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THREAT MATRICES

ORDNANCE CATEGORY

The ‘Ordnance Category’ is assessed for the different types of ordnance in terms of the ‘Damage Radii’ that may

result were the ordnance subject to an uncontrolled explosion and is a function of the calibre of the ordnance and
whether it is encountered on the ‘surface’ or ‘buried’.

HE & Sea Mines 1500-4000Kg (Surface)

No Explosive Ordnance (EO) suspected to be present NA NA
) . . . . . British AAA
Landmines, Anti-Personnel, HE; HE in Bulk <5Kg; Pyrotechnics <75 Projectiles
Projectiles, HE <75mm calibre; Projectiles, Mortar, HE 50mm to <100 50 & 250kg HE
< 75mm calibre; Grenades, Hand, HE; Grenades, Rifle, HE. Bombs
Projectiles, HE < 125mm calibre; Rockets, HE, Anti-Tank
(HEAT); Bombs PIAT, HE; Arial Bombs, HE, 50-250Kg (Surface
& Buried); Aerial Bombs, Blast, HE & Sea Mines 20-250Kg: <250 | 500kg HE Bombs
Aerial Bomb, HE, 250-500Kg (Buried)
Bombs, Mortar, HE <105mm calibre; Bombs, Mortar, Spigot, HE;
Landmines, Anti-Tank, HE; Aerial Bombs, HE, 250-500Kg <300 NA
(Surface)
Projectile, HE > 125mm calibre; Aerial Bombs, HE, 1500-2500Kg
(Surface); Aerial Bomb, Blast, HE & Sea Mines 500-1500Kg <500 NA
(Surface)
Aerial Bombs, HE, 2000-10000Kg (Buried); Aerial Bombs, Blast, <800 NA
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ORDNANCE THREAT

This table assigns the ‘Ordnance Threat’, which is a function of the Ordnance Category and the anticipated
encounter depth. i.e. the smaller and deeper the ordnance the less threat is present to people and property at the
surface.

British
AAA
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ORDNANCE THREAT LEVEL

The ‘Ordnance Threat Level is arrived at by comparing the ‘Ordnance Risk’ with the ‘Likelihood of Encounter’ of
ordnance as a function of the level of expected ordnance contamination of a given type at a site of concern.

Very
Unlikely

Extremely
Likely

Property | Environment Unlikely Very Likely

No effect

First
aid
injury

Slight Slight Slight
damage damage Effect

Medical Iltem Minor Minor
injury repair damage Effect

AAA & 250k Lost i
. time <7 I.tem Major Local Effect
days write off damage

Lost
igjnsfy Ig\r/];tl Major wider Major
57 damage damage Effect

Massive
Effect

Multiple

Fatality damage

Catastrophe

No special measures required | NEGLIGIBLE

Monitor & manage potential risks Low
Review & emplace strict control measures if necessary MEDIUM
Control measures required to mitigate risks to acceptable levels HIGH

Intolerable Risk Level. Immediate control measures prior to any further works EXTREME
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ACTIVITY

ALL ACTIVITIES

SITE INVESTIGATION
WORKS

Doc Ref: 0123 Everton FC 15/05/17

THREAT MITIGATION

THREAT MITIGATION MEASURES

A threat management strategy IS REQUIRED to be in place prior to
intrusive engineering works within the UXB Threat Zone for the site
of concern.

Explosive Ordnance Safety Awareness Briefings. An explosive
ordnance Safety Briefing should be included as part of routine site
health and safety training and form a key element of the Site Health
& Safety Plan. This should be conducted by a trained specialist and
would assist conformance with the CDM Regulations 2015.

The briefing will instruct all personnel on the identification of EO
hazards, actions to take in the event of an EO incident to protect
personnel, key equipment, property and the public.

Explosive Ordnance Site Safety Instructions. Explosive
Ordnance Site Safety Instructions should be drafted for inclusion in
the site-specific health and safety manual and would include
information on dealing with an EO incident safely and appropriately.
These instructions would form part of the permanent site
documentation and will be an aide memoire for identifying potential
EO hazards, making a preliminary threat assessment as well as
specific guidelines on what to do in the event of a confirmed
incident.

Site investigation works should be supported by UXO survey as
appropriate. Consideration should be given to whether the works
are shallow or deep from the perspective of UXO Survey. ‘Shallow’
Survey is survey of the ground from 0.0m bgl to 6.5m bgl and ‘Deep’
UXO Survey is that beyond 6.5mbgl|.

e Boreholes. PLANIT can conduct a non-intrusive survey
of a 5m x 5m box which will accurately allow your borehole
to proceed into a volume of ground under which there are
no ferrous obstructions. Several locations may be
provided within a survey box, allowing maximum flexibility
for positioning and preventing any boreholes being
terminated because of encountering a potential threat item
at depth.

e Trial Pits. Using shallow non-intrusive survey, the area
for your trial pit can quickly be surveyed and confirmed as
free from ferrous anomalies/UXO. Data is interpreted on-
site and therefore locations can be changed very efficiently
in the event of a potential obstacle.

e  Window Sampling. Using shallow non-intrusive survey,
the area for your window sample can quickly be surveyed
and confirmed as free from ferrous anomalies/UXO. Data
is interpreted on-site and therefore locations can be
changed very efficiently in the event of a potential
obstacle.

FINAL THREAT LEVEL

AS LOW AS REASONABLY
PRACTICABLE (ALARP)

AS LOW AS REASONABLY
PRACTICABLE (ALARP)
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There are two options available to effectively deal with the EO
Threat when conducting shallow intrusive ground works.

On-Site UXO Support. On-site UXO Support for shallow ground
works would involve the presence of an appropriately trained and
experienced UXO Technician during this phase of construction.
The role of the UXO Technician is to:

e Conduct EO Safety Awareness Briefings as required.

e Monitor all intrusive ground works using visual and
instrument aided means to locate any EO that may be
uncovered during site works.

e Provide an immediate and expert assessment of any EO
that may be discovered.

e Assist in implementing an appropriate and safe response
to an EO incident.

e Design and emplace protective works as an immediate
response to protect personnel, key equipment, property
and the public as may be required.

e Advise on best safe working practice considering the
perceived EO Threat.

e Act as the liaison with the Authorities on behalf of the
Client in the event of an EO incident.

Shallow Non-Intrusive UXO Survey. PLANIT can deploy industry
leading technology that will survey your site of concern non-
intrusively (if ground conditions permit) to identify potential EO
Threat Items.

Any anomalies identified following the non-intrusive survey that may
be EO should then be subject to Controlled Excavation to confirm
them as EO and remove the threat or discount them.

Once the non-intrusive survey and controlled excavation are
complete, there is no further requirement for UXO Support at the
site of concern since all EO Threats would have been identified and
dealt with.

There are several options available to effectively deal with potential
EO Threats when conducting deep intrusive ground works. Which
approach is applicable will depend upon the ground conditions of
the site of concern:

Deep Non-Intrusive UXO Survey. PLANIT can deploy industry
leading technology that will survey your site of concern non-
intrusively (if ground conditions permit) to identify potential EO
Threat Items at depth — UXO Survey should proceed to the
expected UXB penetration depth or maximum depth of intrusive
ground works, whichever is shallower. As a benchmark, PLANITs
Deep Non-Intrusive Survey is capable of identifying a 500Kg HE
bomb to some 8.0m bgl in average ground and larger bombs
deeper. This approach is ideal for covering large areas quickly and
can be employed to survey piling runs and borehole locations.

Any anomalies identified following the non-intrusive survey that may
be EO should then be subject to Controlled Excavation to confirm
them as EO and remove the threat or discount them.

Once the non-intrusive survey and controlled excavation are
complete, there is no further requirement for UXO Support at the

AS LOW AS REASONABLY
PRACTICABLE (ALARP)

AS LOW AS REASONABLY
PRACTICABLE (ALARP)
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site of concern since all EO Threats would have been identified and
dealt with.

Magcone UXB Survey. PLANIT can deploy world class Magcone
Survey Systems to survey either pile locations or small areas ahead
of intrusive engineering including piling and drilling. The Magcone
system is very versatile and can survey to great depths if required.

Down-Hole Magnetometer UXO Survey. PLANIT can deploy
down-borehole UXO Survey equipment that will clear ahead of a
piling or borehole rig as it descends underground. The main
drawbacks of this approach are that it is time consuming, ‘blind’
(insofar as the borehole may proceed for some depth before a
potential threat item is identified, at which stage the borehole will
have to be terminated and relocated, wasting time and money),
equipment heavy and expensive.

Any anomalies identified during this survey that may be EO should
either be subject to Controlled Excavation to confirm them as EO
and remove the threat or discount them or relocate the borehole or
adjust the piling plan.

UXO Survey should proceed to the expected UXB penetration
depth or maximum depth of intrusive ground works, whichever is
shallower.

ANNEXES

A. Site Location & Layout.
B. Bomb Census Summary.
C. Historical Street Maps.
D. UXO Threat Zones.
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A risk-based approach is used for the assessment of contamination, requiring identification of a contaminant
source, a receptor and a realistic pathway via which the contaminant may reach the receptor. The key receptors
considered in this assessment are site end-users, construction workers and controlled waters. In order to perform
a generic quantitative risk assessment, the soil test results have been compared with available SGVs, C4SLs, Buro
Happold and other industry GAC.

General Contaminants

Analytical data derived from the investigation has been put into context by comparison with published guidance
or derived thresholds values. Current UK guidance published thresholds comprise SGVs and C4SLs, which are
available for a limited number of determinands and land uses. For contaminants without published SGVs or C4SLs
or where soil conditions are different to those assumed for the published guideline values (6% soil organic matter
content and sandy loam soil), GACs have been derived. The derivation of GACs has been carried out based on
published statutory guidance documents and with consideration of the most sensitive receptors in the respective
CLEA standard land- uses scenarios (the 0 to 6 year old child for the residential with and without plant uptake
scenarios and the adult for the commercial / industrial land-use scenario) using the software model “CLEA 1.06"
and associated handbook and [24]. Contaminant specific model input values have been selected as prescribed by
the EA SGV reports. In the absence of SGV reports, contaminant specific input values have been selected as
suggested by SC050021/SR7 and / or the LQM report and / or the EIC / AGS report.

Lead: Assessment criteria for Lead have been adopted as derived and detailed in the C4SL documents.

Mercury: Assessment criteria for mercury is based on the published threshold SGV, these have been produced for
elemental, inorganic and methyl mercury. Inorganic mercury is the most common form of mercury in the
environment. It is recommended by the EA that elemental and methyl mercury are used as SGVs where the Desk
Study has identified a potential source otherwise inorganic mercury should be used. Concentrations of elemental
mercury will also be considered where concentrations are notably higher than ‘natural’ background concentrations
(e.g. 20mg/kQ).

Chromium: Assessment criteria for chromium is based on the published threshold LQM value and have been
produced for chromium Il (trivalent) and chromium VI (hexavalent). Chromium IlI is the most common form of
chromium in the environment, chromium VI is produced by the oxidation of chromium Il through industrial
processes. Therefore chromium VI should only be assessed where the Desk Study has identified a potential source
otherwise chromium Il should be used.

Statistical Analysis

Where appropriate and individual concentrations of contaminants have been found exceeding assessment criteria,
the data was analysed statistically in line with the ‘Guidance on Comparing Soil Contaminant Data with Critical
Concentrations’. Where the distribution of data for particular determinands showed evidence of non-normality, the
95% upper confidence limits (US95) were calculated using the Chebychev Theorem in accordance with this

guidance.
The People’s Project Revision P03
Geoenvironmental Interpretative Report 13 November 2019
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Appendix D - Soil, Groundwater and Gas Data Screening
Chemical Assessment Sheets

The People’s Project Revision P03
Geoenvironmental Interpretative Report 13 November 2019
Copyright © 1976 - 2019 Buro Happold Engineering. All Rights Reserved.



16AW0Z'L-00'L ¥OHE[000ZkYL 002 6 v 0008€ 061 52 64/Bui|_onewioly pue dieydiy [e10L
169W0Z L-00'L ¥OH8[00000VL [0z m [ 00082 0061, 0011 61/Bur SNy [E10]
16qwi0z'L-00'L ¥0H8[0000v9 |06 6L v 00082 0061 00LL By/6w €D - 12D dhewioly |
16AW0Z'1-00'L ¥OHE[0000Ly |0¥0 6L 2 00082 0061 092 6o4/Bur 125 - 91 dhewoly
169WOZ 1-00'L ¥OH8[00006L___[090 0z [ 0009€ 008 ovL B1/Bur 913 - 21D dhewoly,
16AW0Z'1-00'L ¥OHE[00'065 060 9z v 00091 (53 VL B/bu 2L - 01D Jhewoly|
16qW050 20Ld[v0'L €00 Ly 2 00SE Iy ve 6o1/Bur 013 - 8 Jhewoly,
169W050 2014|800 800 E2 [ 00095 098 o€l 8- 1D 2ewoly,
169W050 20Ld[L00 100 B2 v 00092 o€ oL 13- 5 hewoly|
1B4W00'L 10Ld[0002vL 002 Iz [ VN VN VN Sheydiy [e1o]
164w L0 £0H8 [0006¢ oLz 62 [ 000009+ 000v9 00059 €3 - L2 dneydiy,
16qW00'L L0Ld[002LS 08l (3 2 000009% 00059 00059 123 - 91D oheydiy|
169W00'L L0Ld[00'55% ory 1€ [ 00065 0oL L [ 913 - 21D 2neydyy,
169W00°L L0Ld|08'LS 00t ve [ 0026 €L o€l 213 - 01D heydiy,
169W00'L L0Ld[s20 100 3 2 0002 Iz 5 013 - 82 20eydi]
(2 [ 0082 001 001
(2 7 00zE [er [ev
16qwoz'L-00'L ¥0HE[00'2€8S 90 2 V/N VN V/N; /Bl SHYd 91 Vd3SN [301]
169W0Z 1-00°L ¥OHA[00 012 800 L2 4 006€ 09€ 0ze B/bw
169W0Z'L-00'L ¥OHE 0095 600 1€ [ SE 1E0 v20 61/6ur SUdRIUE[YE]0zUaq)q
16qwi0zL-00'L ¥OHE[00°06L 700 e 4 00S St L2 /6w auaIAd[p>-zLJouapul
16qwi02'L-00'L ¥OHE|00'0LY 700 8L [ S€ &3 2e By/bw suaifd[ejozuag
16qW0Z'1-00'L ¥0H8 00002 800 €2 [ [ oLt m B1/Bur suayiueIonyHozuag
16qui0z'L-00'L ¥OHE[000LY Lo 6L 4 4 6¢ 92 By/6w
169wz L-00'L ¥0H8|00'0zr rL0 8L 2 05€ (3 Sl /6w auaskiy)|
169W0Z'L-00'L ¥OH8[0006€ 500 m v ozL i @ 63/6w Susseue[ejozuag
169W0Z 1-00°L ¥OH8 00018 €10 st 2 000v5 00LE 029 ausikg
169W0Z 1-00'L ¥OH8[00°09L 510 En [ 000€2 0051 082 auayIueIoN]
169W0Z'L-00°L ¥0H8[00052 500 €2 [ 000025 000LE 0¥ BUREIUY|
16AW0Z'L-00'L ¥OHE[00000L  |S00 v vy 00022 00EL 56 6o4/Bur SUaIIURURYg
169W050 204d[00'L8L 200 52 [ 000£9 0087 ozL uaioniy
16qui05°0 20Ld[00702 [c00 L2 v 00078 000 [ By/Bu suayiydeuady
169W0Z 1-00'L ¥OH8[00'LL 100 vE v 000€8 0062 oLL Bo1/Bur auaiAuydeuasy|
16qw050 201d[00 0zl 700 &3 2 061 €T €7 /6l ausjeyiyden
(2 [ V/N VN V/N; /6w ]
169W05°0 2014|620 620 B2 [ 915 6L 95 Boy/Bul SaUaIAX|
16qwio5'0 20Ld[zL'0 210 B4 [ 8Ly 88 09 B/bw saualAx O]
16qw050 201Ld[£1'0 110 E2 [ 9.5 6L 95 sauaifix dyui
169wi05°0 2014210 L10 B4 4 8LS €8 Ly B/bw suazuag A3
169W050 2014|800 800 2 vy 698 698 0€L 61/Bur auanio]]
16qw050 201d[100 100 E2 2 I3 860 1800 /6w auazudg
16qWOZ L-00'L ¥OH8[000LPPL |00 6 [ 0008€ 06Y 067 6o1/Bur [N
169W0Z 1-00'L ¥OH8|000SE 0001 2 0000€L 00001 00L€ e ouiz|
169wz YOHE|00EY 008 [ 0006 00z oLy wnjpeuen
1BQWS/'L L0Ld[00Z 002 [er v 000zL (532 052 wniu3pRs)
164WL 0 €0H8[00'6E 005 2 086 081 €L PPIN
169wz YoM [0 L 110 €€ [ 85 95 or GlueBiou) Ainsiiy
1BqW L0 E0HE[0000LL |00 v | | og€e oLe 002 peal
169050 711H8[00'86Z 009 [ 00089 0012 00ve /6w 4addo
1B4WL0 E0HE[00°6E 005 [ 0098 016 016 63/6w! Wniwoid
1BqU050 20Ld[0€ L 020 2e 2 oLy 6L 9z 6/6w! wnjwpe)
164WL 0 E0HE[00 7L 0v0 9 [ 000072 0004 062 61/6ur uoiog
16quOS | £1SS[0L'L 090 [ id 2L L L B/6w wnyjifiag
169W0L0 1'20Ld[00°ESL 0021 vz /N VN V/N! 6o1/Bur wniieg
16qw1°0 €0Hg[002E 002 9L 2 o9 ov 3 /6w 131
16wz y0Hg[00C 002 v 9v 00091 09L 97 63/6w opiuek))
WNWIXeW 0 Uoneso] xeW W[ oT> oN| SIseLoN 2fexdn yum [enuspisay xesdn yim
a|qejiene euaid BuludaIds O = /N
Butpaarxa sajduios o %L Joue 21UeBIO 105
Yoo uowiny
0 0 0 0
%100< s3|duies ON|  %L0'0> %L000< sa|dwes oN %L000> s91dwes ON| _ s1uend oN UORESRUEND SO1SaqsY |
i or v or
a19p So/dWes 0 % OGN sadwes o pa1a19p sa/dwies ON| saidwes oN 5105 5015905y

8L/z1L/8L @1eq
9200700 2quinN 13/01g

BWISS3SSE (105 2I0YS-UO - 3njg 13f0id 199M0id

so1saqsy

DNIHIINIONI

a10oddvHOdNE



1690 9[00060L 05T s St 0008€ 061 067 64/Bui|_onewioly pue dieydiy [e10L
169W0 9[000LL 052 S s 00082 0061, 0011 61/Bur SNy [E10]
16qwo 9[00°0rS 091 S S 00082 0061 00LL By/6w €D - 12D dhewioly |
16910 9[000% L 0£0 9 St 00082 0061 092 6o4/Bur 125 - 91 dhewoly
163wo 9]002Z ov'L oL St 0009€ 008 ovL B1/Bur 913 - 21D dhewoly,
St St 00091 05z L 6o4/Bur 21 - 01 dhewoly
St St 00SE Iy vE 6o1/Bur 013 - 8 Jhewoly,
st st 00095 098 o€l B1/6ur 8- 1D 2ewoly,
st St 00092 o€ oL Bot/Bur 13- 5 hewoly|
169W0 9[00'08E ovzL o S VN VN VN Sheydiy [e1o]
1690 900022 0507 o st 000009+ 000v9 00059 €3 - L2 dneydiy,
16410 90098 00Z oL St 000009% 00059 00059 123 - 91D oheydiy|
163W0 9[007Z 062 1 s 00065 0oL L [ 913 - 21D 2neydyy,
s St 0026 €L o€l 213 - 012 2neydyy]
St St 0002 Iz 5 013 - 82 20eydi]
st st 008L 001 001
S St 002€ [er [ev
169W00°0 ¥802Vd 07’9k 90 st V/N VN VN SHVd 91 Vd3S [e10L]
164000 VB0Vd [VE L 010 v St 006€ 09€ 0cE
169W000 V800Vd 920 920 v st || SE 1€0 [ PuadeIUE[E]ozURaI
169W00°0 V80IVd [€9'L 600 B s 005 2 T SUsIAA[P>-£2 L]oUapUl
1BGW000 V80OVd [V L 10 € St St Ze 7z susikd[ejozuag
1690 9[290 620 1 st [ oLl m suayiueionyHozuag
16410 9[09T 010 v St vy 6 92 susyiueionylqlozusg
169W000 V80OVd L'k 20 oL s 05€ o€ S 2UaSKID)
169W00°0 V80OVd €2 L 110 o st ozL i @ Susseue[ejozuag
164000 V80Vd[09°Z 810 B St 00075 00LE 029 ausikg
169W00'0 V80OVd | LLE 9€0 o st 000€Z 0051 082 auayIueIoN]
169W0 9[€€0 500 o st 000025 000LE 0¥ BUREIUY|
1630 9[290 500 9 St 00022 00EL S6 SUaIIURURYg
169W0 9[620 200 1 st 000€9 0082 ozL uaioniy
16910 9[v 10 200 i St 00078 000€ o1z uaydeuady
169W0 9[v20 500 & S 000€8 0062 oLL auaiAuydeuasy|
163000 ¥80JVd[81'0 110 €l Sl 061 3 €2 auaewaydeN
st SL V/N VN V/N; /6w ]
SL st 9.5 6L 95 /6w s3u3jAx|
St St 8Ly 88 09 B/bw saualAx O]
St St 95 6L 95 sauaifix dyui
SL St 8LS €8 Ly B/bw suazuag A3
St S 698 698 0L /6w auanjo,
SL SL L2 8E0 1800 /6w’ auszuag
16910 9[00060L |05 B St | [ | 0008€ 067 067 Boi/6w Hdl
164000 8800V [00'67S 00ZEL St 0000EL 0000% 00LE 6o1/Bur Uiz
169W00'0 8800V |00'€S [ [ 0006 00z oLy wnjpeuen
164000 VZ0Vd 002 00 B St 00021 (52 05z wnjuapes|
169W0 9[00°9€ 0051 St 086 081 0€L PPIN
164000 8805V [88°C 650 Sl 85 95 or (Guebiou) Kin>ay
169W00'0 V803V [00'00S 009Y St | | €€z oLe 002 peal
1691000 §805vd [00'591 001y Sl 00089 0012 00ve /6w 42ddo))
169W00°0 8800V [00'06 0022 st 0098 016 016 B1/6ul Wniwoid
164000 8800Vd[09°Z 050 B St [ 671 Ed 6o4/Bur Wnjuwipe))
169W000 ¥200vd 0581 oLz S 000072 0004 062 61/6ur uoiog
169wi00°0 v20ovd[00'L 050 € 2L 2L L L B/6w wnyjifiag
1BGW000 V80Vd [00°82E 0069 2 /N VN VN 6o1/Bur wnyeg
16quio 9]00'L€ 002 Sl or9 ov 3 /6w o1sIY
S SL 00091 09L 97 63/6w apiuel>
WER 10 1onE0T N WN| Q07> oN| SSLoN [ s sednomme SN [ woeus|  owenvomm e Serdn i
a|qeiere euad BuluaaIs ou = /N
Butpaarxa sajduios o %L J2Re 1ueBIO oS
Yoo uowiny
0 v 0 v
%100< sa/dwes ON|—%L00> %L000< soldues ON %1000> so/dwes ON| _swend o UonedUEND S0153G5Y |
199 vl v St
a19p So/dWes 0 % OGN sadwes o pa1a19p sa/dwies ON|_sadwes oN 5105 5015905y

8102/2L/8L 21eq

9200700 “Haquin 123f0id

Juawssasse |05 10Us-4O - anjg Palold Aafoid

sojsagsy

ONIY3I3INIONSI
a70ddvHOUYNE



1341 S€C 0ce 902 (3 (U3 8LY Ly (143 CEE LT vic 1/6nf-5D < sonewoiy 1 soneydiy e1o] |
1/6n £4n0} SMA %N J0 Wns
L00 6£0 L9 00 200>|1L0 €0 10 20 €20 L00 20 1/6n 91 VdISN pe3221a( [BI0L ‘HVd
200> 20'0>|600 200> 200> 200> 200> 200> 200> 200> 200> 200> 1/6n aualAd(p>-£'2'1)ouapu
200> 200>|200 200> 200> 200> 200> 200> 200> 200> 200> 200> 1/6n auajfiad(r'y'b)ozuag
200> 20'0>|S00 200> 200> 200> 200> 200> 200> 200> 200> 200> 1/6n) audelyiue(y’e)ozusqiq
200> 200>|2L'0 200> 200> 200> 200> 200> 200> 200> 200> 200> 1/6n sualkd(e)ozuag
200> 20'0>|600 200> 200> 200> 200> 200> 200> 200> 200> 200> 1/6n auayjuelonjy(y)ozuag
200> 200>|1L0 200> 200> 200> 200> 200> 200> 200> 200> 200> 1/6n duayyuelonjy(q)ozuag
200>|200 €L0 200> 200> 200> 200> 200> 200> 200> 200> 200> 1/6n auadelyjue(e)ozuag
200>)200 910 200 200>|€00 200> 200> 200> 200> 200> 200> 1/6n aualkd
200> 700 110 200> 200> 200> 200> 200> 200> 200> 200> 200> 1/6n auashiyd)!
200> 20'0>|€00 200> 200> 200> 700 €00 200 €00 200> 200> 1/6n auaJon|j
200>]900 110 200> 200> 200> 200> 200> 200> 200> 200> 200> 1/6n aualyjueuayd
S00 €00 910 200> 200> 200> 200> 200> 200> 200> 200> 200> 1/6n BuddRIYUY|
20'0>|800 8L0 200 200> €00 200> 200> 200> 200> 200> 200> 1/6n auayjuelonyy
200> 200> 200> 200> 200> 200> 200> 200> 200> 200> 200> 200> 1/6n) auajhyiydeuady|
200 €00 €00 200> 200> 200> (710 LL'0 €L0 710 200> 200> 1/6n auayydeuady|
20'0>]900 43 200> 200> 700 10 200> (600 900 L00 [44Y 1/6n) auajeyiydeN
8 €L 43 9 € oL Sk L S vl vl 9L 1/6n QulZ
clL 3 14 < L>[oL Ll Ll 8 8 S 1/6n WwinipeueA|
1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1/6n wnuaas
1> 1>z 1> L> L>{1 L L>[e L 1/6n 19PN
1> L>fL 1> 1> L>|e L L>fL 1> 1> 1/6n peal
1> 1>[z 1> 1> 1>z 1> 1>[L 2 1> |/6n J1addo)!
L 1> 1> 1> 1> 1> 1> 1> 1> L>fL 1> 1/6n wniwoiy
1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> |/6n wniwpe);
SL9 V19 28 919 198 88 S8 LE9 90, ovoL 0801 cLL 1/6n uolog
1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> |/6n wniKisg
€5 19 LT 8y 9 143 92 0 SE 6C 92 34 1/6n wnieg
€€ 8 Ly 6L 9 [44 L LE or [44 9 LE 1/6n dluasly|
10> 10> 10> 10> 10> 10> 10> 10> 10> 10> 10> 10> 1/6n Anss N
1/6n apiued)
1/bw ssaupleH
1/ |0S paAjossIq [e10] |
I/bw aos
|/bw uabAxQ panjossig
wo/sw RKyianonpuod
608 508 €08 €6'L SLL L6, 8L'8 L8 S8'L 8LL 69'L 95'L spun Hd Hd
suun pueuIwIBRq
aoepns| edeuns| edeuns| edepns| eceuns| adeuns| edeuns| edepns| edeuns| edeuns| adeuns|  adeuns tdaa
9800Vd| V80DVd( V.0DVd| 8900vd| V90DVd| VSODVd| @¥0DVd| VF0DVd| VEODVd| €20DVd| V20dVd| VI0DVd al 3)dwis|
SN SN SN SN SN SN SN SN SN SN SN SN ON /95N

8102/€0/60
9200700
eleq a1eydeaT aIoys-O - anjg 1afoid

oL

SE-50< 8oy g soneydily (€10 L]

£ An0} SM@ N JO wns

91 VdISN pa1231a( 2101 ‘HVd

aualkd(pa-¢'z'1)ouspu|

28000

auajfiad(1'y'b)ozuag

audeIyIUE(y'e)ozUSqIq

100

1200 1000

auaikd(e)ozuag

L100

ausyjuelon|(y)ozusg

L100

auayjuelonjy(g)ozuag

auadelyiue(e)ozUSg

Bualkyg

auashiy))|

auaion|4

aualyIueUayd

L0 L0

auadelyiuy/|

2L0 £9000

auayueson|y

auajAyydeuady

auayiydeuady|

0EL 4

auaeyyden

duiZ

wnipeuep

0L

wnjuses

02

e

19PIN

0l

7l [

peal

0002

1addo))]

05

wnjuouy))|

S0

wnjwped)|

0001

uoiog

wniKiag

wnieg

Se

SlUsIy|

200

[SERYET

05

ERIELS)

ssaupleH

|0S pajossiq [e10]|

aosg

uabAxQ panjossiq

0052

AyAndNpuo)

06-59

d

3|qeod
nejnbay Ajddns seyep

1es DY
102 SpJepuels Ajjenp [eyuswiuolinug

9102 su!

YeS v
102 SPIepUElS AjenD [e3uswiuoliAug

pueulwIRlRg

anduj pjpg jpWYD)

[ i0/AIQ#

ssaupiey nwum_:u,mu_

Hd vmum_:u,mw_

ssaupipH pup Hd abbiany

:aleq
Jaquuinp 129(oid
123f01g M ﬂ



> > > > > > > > > > > > > > 1/6n! saua|Ax paydalap 4O wns
1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1/6n Bud|Ax-0
1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1/6n! aualAx-d'w!
1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1/6n’ auazuaq|Ayi3
1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1/6n’ auan|oy |
1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1/6n! auazuag
1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> L> L> 1/6n]38LW) saua Kanq Kienay Aoy
1/6n £4n0} SMA N 40 wing
100> 210 €00 100> 620 166 100>| 100>[sL0 00 100> [8€0 88'€L 100> 1/6n| 91 vd3sn panaied eioL 'Hvd
o> 100> too>| too>| too>| too>| too>[ too>| loo>| 100> 1o0>[100 100 100> 1/6n sua.kd(pa-¢'z'L)ouapul
oo>| too>| too>|  too>| too>|  too>|  too>|  too>|  too>| too>|loo>[lo0 100 100> 1/6n aua|Kiad(1'y'B)ozuag!
o> 100> too>[ too>| too>| too>|[ too>|[ too>| too>| too>| too>] 1o0>| Lo0>[ 100> 1/6n audeIuE(YE)ozuUaAId
o0>| 100> too>| 1o0>[L00 100 o0>| 1oo>| too>| 1oo>| Lo0>[z00 200 100> 1/6n suaikd(e)ozuag
00> 100> too>| too>| too>| too>[ too>[ too>| loo>| 100> 1oo>[z00 100 100> 1/6n auaLueIoN|y(y)0zZUdg!
oo>| too>| 1oo>| 10o0>[z00 200 o0>| 1oo>| too>| 1oo>| 1o0>[z00 €00 100> 1/6n ausyueIonjy(q)ozusg
100> 100> 100> Lo0>[z00 €00 00> 100> 100> 100> 100>[200 100 100> 1/6n auadelyjue(e)ozuag
100> 500 100 100> 500 620 100>| 100> [€00 100>|  100>[900 €50 100> 1/6n auaikd
100> 100 100> 100>[200 €00 00> 100> 100> 100> 100>[v00 800 100> 1/6n auaskiyy
o0>| too>[ too>| loo>| loo>[6L oo>| too>| too>| too>| loo>|  loo>[z9T 100> 1/6n auasonjy
100> [+00 100> 100>[€00 121 100>|  100>[900 100 100> €00 181 100> 1/6n auaiueuayq
oo>| 1oo>| too>| too>| Loo>[rz0 100>| 100>[100 100>|  100>[100 6€0 100> 1/6n suadelyuy|
100> [200 200 100> [600 170 100>| 100> 00 100>|  100>[800 180 100> 1/6n auayjueionly
o0>| too>| too>| too>| too>|  €oo>|  too>|  too>| too>|  too>|  too>| loo>|  so0>| 100> 1/6n sualApydeuady|
100> 100> 100> L00>[s00 rEY 100>|  100>[100 100 100>[900 9€'S 100> 1/6n auayydeuady|
o0>| 100> 100> 1oo>| loo>[erL 100>| 1o0>| 100> |z00 100>| 100> 20T 100> 1/6n suajetpyden|
3 SELL 6.5 9 [ 8 L € LS1 8EL L L 1>[€ 1/6n ouiz|
L 4 € z z 3 L € N 1>z z L 1/6n wnipeue|
1> 1> 1> 1> 1> 1> 1> 1>1 1> 1>1 6 1> 1/6n wnyuaas
1>[L z 4 1>z 1>z € 1>z 1>[1 1/6n 1PPIN
1> 1> 1> 1> 1> 1>1 1> 1> 1> 1> 1> 1> 1> 1/6n pea]
1> 1> € L 1> € 1>z 1>[1 1>[s 1/6n Jaddod)
€ 8l 1L €2 8l 3 6€ L L L 9 L 1>[zz 1/6n wnjuwoiyd
20> 20> 20> 20> 20> 20> 20> 20> 20> 20> 20> 20> 20> 20> 1/6n wnjwped
€VE 00LL 0522 0982 0281 885 991 0691 09L1 05€C LEE or8lL 785 €51 1/6n uoiog
1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1/6n! wniKiag
161 €L 19 9€L 1zl €91 €9 8.2 8L 89 €81 SEL 951 s 1/6n wniieg
[ 1> L v S L 1>[1 € 82 S € S 1/6n dluasIy|
10> 10>[z0 20 10> 1o>[1o 10> 10> 10> 10> 10> 1'0> 10> 1/6n LSEE
s> 5> s> s>z s> |18l s>|sz 5> s> [0€ s> |18l 1/6n apiueA);
1/6n (-ZON) 13N
1/6n (-EON) d1elIN
1/6n (EHN) wniuowwy
|/6n! (+FHN) eluowwy|
0002 0LSL 09€EL 0601 oLy 0251 00€ 09L orrL 0L0L 0891 0€€E 09€EL 0L 1/6n| " (N-EHN) UaboyIN [edeluowy|
69 1SLL 6582 €2y 9822 LLL oL 0642 v8LL 090€ viL 0872 869 651 1/6w ssaupiey
/6] SPIIOS PaAIOSSIQ [B10L]
1/6uw! aod
1/Bw uabAxQ panjossig
wo/Sw [STRIELEIS)
€08 258 S€8 108 18 €58 558 68'L 258 728 108 108 958 198 siun Hd Hd|
syun pueuiwsiag
0S°E 05°L 05t 0S°E 0z 0z 00°€ or'E [ 0z, 0E'E oLE 00°€ 0627 yadag
vLiHg| veolHa| veoiHa| LoiHE| €0lHO| zolHO| 1LotHO| vLiHg| veolHa| veolHa| LolHE| €0LHO| z0LHO| LoLHO| ai2jdwos]
ON /9N

8102/€0/80
9200700

ele( Jalempunoln - anjg 12afold

saua|Ax pa12a3ap JO Wins

SUsIAX0

aud|Ax-d'w

auazuaqlAy3

auan|o]

suazuag

9LN) 1238 1Ang Kienusy [Apaiy

£ N0} SMA )N 40 wns

91 Vd3SN Papa1aq (8301 'Hvd

aualkd(pa-¢'z'|)ouapu)

28000

SUsIkiad(y Bozuag

auddelyiue(y'e)ozuaqiq

1000

au.

auayjuelon|y(y)ozuag

auayjuelonyy(q)ozuag

suadelyiue(e)ozuag

aualhg

auasfuy))|

auasony

aua.yIueUayd

L0

auadeIyIuy|

£9000

auayjuelon|y

auajAyiydeuady|

auayydeusdy

auajeyiyden

89

ouiz|

wnipeuep

winiusps

98

1IN

€l

peal

9L'E

1addo))

wniwoayd)|

wniwpe))

uoiog

winifag

wnueg

S1Uas1Y|

LSIEE

0S

apiuel))|

005

(-ZON) 21N

00005

(-EON) 213N

005

(EHN) wnjuowwy

(+FHN) eluowwy|

(N-EHN) uaboaiN [edejuowwy|

ssaupJeH

|0S PaA|0sSIQ (€301

aos

uabAxQ panjossiq

0052

AyAdnpuod)|

06-59

Hd

3|qeiod
910z suonejnbay Aiddng Ja1en

}esS DVIN 102

piepuels Aieny) |elusWUoIIAUT

eSS YV ¥10¢|

piepuels Aileny |eluswuol,

u3

pueulwREg

anduj b3pq oWy

ssaupapp pup Hd abpiany

@2eq
Jaquiny 128(old
23foud

[sswswsLo8L

ssaupiey nmE:u_mu_

(62

Hd nmum_su_mu_

ONIH3IINIONS
ai10ddvHOUNE



oL

< sonewoly 1 saneydijy [e10]

SED3-¢1D3< SHNEUIOIY [€10]]

§€23-12D3< sohewoly|

1233-9123< s21jewoly|

9123-21D3< sohewoly|

'l

2123-01D3< sohewoly|

0123-833< soljewoly|

833-/03< SoheuIolY]

£23-5D3< sohewoly|

5€5-21D< $eqdiy [#10]]

v
v
v
v
v
v
v

5> G> 5> 5> S>|[7S2L G> G> S>[€8 S¥ §> |EVSST S> 1/6n}s0< sonewouy 1g soneydily [e3ol|
s> s> s> 5> 5>[6€9 5> s> s> s> 5> 5>[869 s> 1/6n SED3-21D3< SONEWOIY [e30L]
5> G> 5> 5> S>[0vL G> G> G> G> G> S>[vLLL S> 1/6n G§€D3-12D3< Sohewoly|
s> 5> s> s> 5>[z0z 5> s> 5> 5> 5> 5>[esee 5> 1/6n 1203-9103< $newouy|
5> G> 5> 5> S>|[8¥C G> S> S> G> G> Fid (9434 S> 1/6n 9123-Z1D3< Sohewoly|
5> 5> s> 5> s>y 5> 5> s> 5> s> 5>[90L s> 1/6n 2153-01D3< SoneWoY|
> > > > > £> > > > > > 2>[9 > 1/6n 0123-823< sdljewoly)
L> L> L> L> L> L> L> L> L> L> L> L> L> 1> ,\m_._ 8D3-/D3< sonewoly|
1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1/6n £/D3-5D3< Soljewoly|
s> s> s> s> s>[st9 5> s> 5>[es 2 5>[sos8L 5> 1/6n S€D-210< soneydiy [eio]]
5> 5> 5> 5> S>|L0L S> G> S>[€8 S¥ S§>[00S2 S> 1/6n G€D-12D< saneydijy|
s> s> s> s> 5> (692 5> 5> 5> s> 5> 5> 1662 s> 1/6n 123-910< soneydiy|
5> G> S> 5> s>|[zzz > > 5> G> 5> 5> |evoL 5> 1/6n 910-2L0< soneydily
s> s> 5> 5> s>[aL 5> 5> 5> 5> 5> s>[6LoL s> 1/6n 213-012< s2neydyy|
1> 1> 1> 1> L>|2 1> 1> 1> 1> 1> L>|2L 1> 1/6n V|
1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1/6n v|
1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1> 1/6n V|

1/6n X319 pa12333p o wing

X318 ParaIop JO wng




5990 Moday VIID 00 210 UOSIM °1 49N

SO S, Buneiodionu) Wsaid ase

(3 2 12quiy B
oL | Jaquy. 820

)y Joddn

W

(o) ywu soddn

1e0idk1. 5000 X OHO

200
10O
viTHE
ToTHE

(14od - L'g 1qeL) 93

(aun) AS9 Wead 200 () AsO Head vHO aloyaiog
526 Yead 10 AS 20D se6 yead 10} ASO PHO

ToraeL

(unousany) a1es Moy = b
(/A %) SUOIE:UB0UOD SED SNopIEZey = 1O souM
DX 00L/BYD = SED J0 (ASD) BNEA BUIUBBIOS Seb Sauyap | 1oy

‘SUBPIED UM BUISNOY 35U MO 3 UOHENIIS

661

T Z6100 3 00000

20
| I (au)

0000 0o
0000 Z0iHo

I 10O
vitHe
ToTE

(110 - 58 2laeL) 210 (1398 - '8 9laeL) a1es
Mol pue uofeAuadUeD MOl PUE UOREUBOUOD | (1Ul) ASD PHO Neod sloyoiog
‘seb yead 1o} ASO 20D (/1) ASS 20D ¥ead seb yead 10} ASO PHO

ZomeL

(anoyysea) spe: mo = b
(/A %) SuONA9IUD SEB SnopseZeYy = 10 asum
DX Q0L/DUD = SeD J0 (ASD) 8NN BUIUBRIOS Sed SuyBp | JoY

11V ¥ uonemis.

163 M0y 159461 U UOEAUSU0D 1545 BUISN ,

T T TT 12 T T 7O 5
v OO
v o
T )
T Ve
z TorE
(¢ ) (aun)
R I Proviomsall vl I ool I o oo sy e
uoBoIpAH Yeod » 1 1o ’

ToIEL
E1eq DULIOYUO JO AlewuINg 3| dels

5990 0GR VIO 'SDUIPIING O} SIS PUNOIS) SNOPIEZEH AQ PaSO SXSIY DUISSASSY ‘900 '8 19 UOSIIA U0 Pased ADOIopoulaN

9200500 HequinN qor
onig waloid ‘oweN oIS
acog euiN iAq psejue eleq

}99YSpEaIdS JUBWSSISSY YSIY SED




Georgina Sopp

Buro Happold Limited
Camden Mill

Lower Bristol Road
Bath

BA2 3DQ

UK

T: +44 (0)1225 320 600
F: +44 (0)870 787 4148
Email: georgina.sopp@burohappold.com



