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Detailed UXO Risk Assessment

1.1

1.2

1.3

1.4

Objective

The Detailed UXO Risk Assessment takes site-specific information indicating the potential for
UXO encounter. It applies a semi-quantitative assessment in order to establish a risk level
for the site (given the identified UXO hazard and the proposed intrusive engineering works
required), and provide site-specific conclusions and recommendations for the management
of the identified risk.

The Approach

Only experienced UXO consultants analyse the site information, before delivering
conclusions and recommendations for the management of the identified risk. The Phase 2
assessment is not automatically generated; the consultant undertaking the assessment
applies the risk levels based on the identified hazards, the site history, the probable depth of
UXO encounter and the proposed intrusive earthworks. 6 Alpha Associates do not deliver the
Phase 4 on-site UXO survey, nor do they advocate particular UXO contractors, ensuring that

the risk levels stated objectively reflect those for the site.

The Product

While there may be additional source material reviewed within the assessment, it will be
referred to or referenced and may not be included within the Phase 2 report. This is to
ensure the reports are concise and user-friendly for industry professionals. The aim of this
product is not to be an “expensive history lesson”. This is done in order to maintain the focus

of the report and present the relevant information clearly and succinctly.

Report Structure

The report template has been developed to provide a succinct document for the client. In

outline each report has the following structure:

* Stage 1 — Site Location — to include coordinates, report notes, description of each

location and proposed construction methodologies;

 Stage 2 — Review of Dataset — identifying information sources used, site history,
ground conditions and historical WWII data, bomb plot mapping and bomb damage

maps;

e Stage 3 — Data Analysis/Interpretation — of the data sets relative to the site;

Semi Quantitative Risk Assessment 1 Annex 1
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* Stage 4 — Site Specific Risk Assessment — using semi-quantitative techniques to
identify Risk;

* Stage 5 — Recommended Risk Mitigation Measures — with Residual Risk Rating to
successfully reduce risks to conform to the ALARP (as low as reasonably practicable)

principle.

This five-stage process clearly identifies the threats and associated risks faced by
contractors and provide guidance on the mitigation measures that should be incorporated at

a client’s site.

1.5 Implications and Uses of the Detailed UXO Risk Assessment

When a risk level has been applied there are appropriate mitigation measures available,
which can be applied as part of a scaled mitigation effort delivering a safe development
environment. These measures are outlined within the recommendations of the Phase 2
report. The SQRA is designed to be in line with existing best practice from the Environmental
industry; acknowledging the fact that UXO hazard should be approached as any other

environmental hazard.

As stated, the majority of sites will be able to effectively manage any identified UXO risk
through a series of procedural and documented measures. Where more significant risk is
identified, a formal Phase 3 mitigation plan would be recommended, where the “ALARP” (As
Low As Reasonably Practicable), principle guides the design. Phase 3 provides a
specification to which the client invites tenders from UXO contractors; this «3r Party” or
consultant approach to mitigation design, ensures that any Phase 4 on-site UXO survey work
includes only what is appropriate and cost effective in the delivery of a safe site for

development.

Semi Quantitative Risk Assessment 2 Annex 1
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2 Semi-Quantitative Risk Assessment Process
2.1 Risk Relationships
Risk (R) is calculated as a function of Probability (P) and Consequence (C), thus (P x C = R).
In UXO terms these components can themselves be shown to be dependent on a number of
additional sub-factors. The relationships are depicted in Figure 1.
Vo D
Figure 1 — Risk Assessment Relationships
2.2 Probability Calculation

Probability (P), a measure of the likelihood of UXO being discovered and then initiated,
depends on the probability of an item of UXO being present as a result of the Site History
(SH) and in the event that it is encountered, the probability of detonation which will be related
to the Investigation Methodology (IM), thus (P = SH x IM).

This can be calculated using the historical information and statistics that are available for the
site concerned. As part of this calculation; bombing density, ordnance failure rates, the

probability of UXO being identified during WWII and the site area are all taken into account.

The potential that an item of UXO would detonate, if encountered, relies on a number of
variable factors. There are no empirical means of accurately and reasonably calculating the
probability of an UXO detonation during intrusive site activities. During the semi-quantitative
risk assessment process, SH and IM are scored from 1 to 3 with 1 = Low, 2 = Medium and 3

= High. Probability is therefore scored 1 to 9.

Semi Quantitative Risk Assessment 3 Annex 1
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Intrusive Methodology (IM)

Benign | Medium | Aggressive

(1) (2) ()

Low
E (1) 1 2 3
@z | Medium
Th ) 2 4 6
&
P High
* 3 6 9

(3)

Table 1 — Probability Matrix

2.3 Consequence Calculation

Consequence (C), the severity of a UXO incident (both from a Health & Safety and disruption
point of view) is considered to be a factor of firstly, the Depth (D) at which an item of UXO is
encountered and secondly, how much potential damage would be inflicted both in terms of
collateral, physical and financial cost of damage. This element of the risk process is termed
as the Proximity of Sensitive Receptors (PSR). Consequence is therefore dependant on the
Depth and the PSR, thus (C = D x PSR). As with Probability, D and PSR are scored from 1
to 3 with 1 = Low, 2 = Medium and 3 = High. Consequence is therefore scored 1 to 9.

Proximity to Sensitive
Receptors (PSR)

Far Medium | Close

(1) (2) ()

Deep 1 2 3
g U
= edium 2 4 6
g | @
o Shallow
3 6 9
(3)

Table 2 — Consequence Matrix

For boreholes and piled foundations, the consequence from a detonation may be reduced as

natural overburdening geological material would suppress and potentially help contain the

blast.

Semi Quantitative Risk Assessment 4 Annex 1
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For activities nearer to the surface such as concrete coring and the excavation of trial pits,

any blast would have little or no containment and thus presents a far greater risk.

It should be noted that “Depth” also takes into account any information relating to the

potential size of an item particular attention to the NEQ that may be present.

Risk Rating Calculation

By combining Probability and Consequence in the above relationship (P x C = R) the Risk
can be calculated. The Risk for this project is scored on a matrix below from 1 to 81; the

matrix has associated risk categories.

Probability
1 2 3 4 6 9
1 1 2 3 4 6 9
2 2 4 6 8 12 18
Q
O
§ 3 3 6 9 12 18 27
(o
Q
% 4 4 8 12 16 24 36
(&)
6 6 12 18 24 36 54
9 9 18 27 36 54 81

Table 3 — Risk Rating - Probability and Consequence

The risk to all intrusive activities at each location can then be deemed as Low, Low-Medium,

Medium-High or High as seen in Table 3.

Where the Consequence or Probability is such that is as assessed as severe but the overall
Risk score comes out as Medium, due to one of the component scores being Low, attention
must be paid to these unique situations and consideration given to increasing the overall
Risk rating. This will be conducted on a case-by-case basis and the merits of each individual

site subsequently assessed.

Semi Quantitative Risk Assessment 5 Annex 1
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Although a risk rating will be calculated for all intrusive engineering works, a final overall risk
rating will be provided for the site. This will be achieved by making a holistic assessment of

the entire site, methodologies and risk ratings.

Semi Quantitative Risk Assessment 6 Annex 1
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3.1 ALARP

6 Alpha approach is to ensure that risk mitigation measures are tied to ALARP in order to

ensure that clients only spend reasonable and sufficient resource to mitigate the UXO risks

that are most likely to present themselves.

The objective is to prevent a client spending a grossly disproportionate sum on unnecessarily

reducing risks.

3.2 Risk Tolerability and Mitigation

In utilising the below, 6 Alpha can assess the risk tolerability and devise a suitable level of

risk mitigation to meet ALARP.

Risk
Rating Risk Level Risk Tolerability Action Required
(PxC)
1-4 Low Partly Tolerable Re-active measures should be
employed such as UXO ‘Tool Box’
5-12 Low-Medium Partly Tolerable briefs, and a UXO ‘on-call’ service.
13-27 Medium- Intolerabl Pro-active measures should be
High ntolerable employed such as EOD Engineer Site
. . Supervision and  Magnetometer
28-81 High Highly Intolerable Surveys

Table 4 — Risk Scoring Categories

Semi Quantitative Risk Assessment

Annex 1
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4 UXB Ground Penetration

41 Approach

When assessing the potential for UXB ground penetration it is essential not to rely solely on

one particular empirical, statistical and arithmetical formula.

Whilst there have been numerous theoretical studies and models on this particular subject,
they always appear to be very conservative and suggest deep bomb penetration i.e. in
excess of 10m below ground level. In reality UXBs are rarely ever found at such depths. An
explanation for this over estimation may be that generic models and calculations assume
‘homogenous standard” geological conditions, without the WWII coverage of water, made
ground or hard standing. In addition the bomb penetration assessments typically use all the

conditions and factors that are favourable for deeper and worst case penetration.

Experience has shown that a realistic depth is gained by considering the theoretical models
and tables (such as Christopherson 1945, CONWEP TM5-855-1 and JSP 364)

supplemented by accounts of Bomb Disposal Officer tasks in the area.

4.2 Benchmark Weapons

For this assessment 6 Alpha typically use the 500kg SC as a benchmark for the maximum
bomb penetration, although a 250kg SC was selected for other areas based on the historical
data. Generally, these two variants were the largest of the common bombs used by the

Germans against London.

Semi Quantitative Risk Assessment 8 Annex 1
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1. INTRODUCTION

11 PROJECT BRIEF
CampbellReith Hill LLP (hereafter referred to as CampbellReith) commissioned Middlemarch Environmental

Ltd to undertake an Arboricultural Survey on trees at the Bourne Estate in Camden, London.

Middlemarch Environmental Ltd have also completed an Extended Phase 1 Habitat Survey of the site, the
results of which can be found in Report Number RT-MME-111475A-01.

It is understood that the proposals for the site include the demolition of the community centre and associated
buildings in the centre of the site and Mawson House in the south east of the site, and construction of new

residential dwellings.

1.2 SITE DESCRIPTION

The study site is situated in a residential area of Camden, London at central National Grid Reference TQ 311
818. The survey area occupies an area of approximately 0.9 ha and is predominantly flat in topography. At
the time of the survey the site was dominated by hardstanding with a number of buildings and areas of
amenity grassland, shrub beds and scattered trees. Additional habitats recorded included dense scrub and
species-poor defunct hedgerow. St Albans Church of England Primary School bordered the site to the south
east. Portpool Lane formed the northern boundary and Baldwin Gardens bordered the site to the south. The

eastern and western boundaries were formed by high-rise residential buildings.

The trees present were predominantly London plane Platanus x hispanica which generally formed street
planting. Scattered tree planting was also present within the amenity spaces on site. Species in these areas
included almond Prunus dulcis, silver birch Betula pendula, cherry Prunus spp., honey locust Gleditsia
triacanthos, Norway maple Acer platanoides and silver maple Acer saccharinium. Specimens were varied in

age with young, early mature and mature trees recorded. The majority of trees were in good condition.

The location of the trees surveyed can be found on Middlemarch Environmental Ltd Drawing Number
C111475A-02-01.

Middlemarch Environmental Ltd Page 4



Arboricultural Survey: Bourne Estate, Camden RT-MME-111475A-02 Rev 1

2. ARBORICULTURAL SURVEY METHODOLOGY

21 DEsk STuDY
A desk study was undertaken to identify if any of the trees present within or in close proximity to the site are
covered by Tree Preservation Orders (TPOs) or if the site is situated within a Conservation Area. This

involved consultation with the local council.

2.2 CONDITION STATUS

To determine the status of the trees within the site a full arboricultural survey has been undertaken,
assessing the species and status of all trees present. This survey has been carried out in accordance with
BS 5837 Trees in Relation to Construction (2005).

All trees have been identified with a metal tag at 1.8 m above ground level or given a unique reference
number. Individual trees above 75 mm diameter at 1.5 m above ground level have had their position
confirmed on the survey drawing. The trees were visually assessed and a schedule prepared listing tree
number, species, trunk diameter at 1.5 m above ground level, tree height, crown spread (radius), age class
and estimated remaining years. Any specific observations or recommendations with regard to management

were also noted. All these observations and measurements are summarised in Section 3.3.

The condition of each tree was assessed according to the following categories:

Category A. Those trees of high quality and value. This category includes:
e Significant trees that are structurally sound and can be retained in the long term (i.e. greater than 40
years) or

e Trees that can be retained in the long term following remedial tree surgery.

Category B Those trees of moderate quality and value. This category includes:

e Trees that may only live 15 to 40 years or

e Trees that may live for more than 40 years but whose removal may be required in that timescale to allow
development of retained trees or

e Trees that are defective but could be retained in the medium term by remedial tree surgery.

Category C Those trees of low quality and value. This category includes:
e Trees that can only be retained in the short term (i.e. 5 to 15 years) or
e Trees that have little landscape impact due to poor form or condition or

e Trees having a stem diameter of less than 150 mm at 1.5 m above ground level that could be replaced.

Category R Trees that are dead, dying or diseased that will become dangerous in the near future (within
10 years).

Middlemarch Environmental Ltd Page 5
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Categories A, B and C have further sub-categories with regards to the reasons for tree retention:
1: Mainly arboricultural values
2: Mainly landscape values

3: Mainly cultural values, including conservation.

2.3 RoOT PROTECTION AREA (RPA)
In order to avoid damage to the roots or rooting environment of retained trees, the RPA has been calculated
for each of the category A, B and C trees. This is a minimum area in m?, which should be left undisturbed

around each retained tree.

These figures are calculated utilising the formula below taken from BS5837 Trees in relation to Construction
(2005):

Single Stem Tree

, 2
RPA (m?) = Stem diameter (ngo@ 15mx12 ) x 3.142

Tree with more than one stem arising below 1.5m above ground level

Basal diameter (measured immediately 2
RPA (m2) _ ( above root flare (mm) x 10 ) x 3.142

1000

Middlemarch Environmental Ltd Page 6
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3. RESULTS

3.1 DEsk STubY
Alex Hutson (Trees and Landscapes Officer, Camden Council), confirmed by email on 24" May 2012 that

there are no TPOs within or closely surrounding the study area.

Alex confirmed that parts of the eastern half of the study site are located within Hatton Garden Conservation
Area. A plan showing Hatton Garden Conservation Area in relation to the study area is provided within
Appendix 1. Trees 25-34 and Group 8 are located within this Conservation Area. Trees 17-19 are located on
the boundary of the Conservation Area and consequently it is advised that these trees are treated as if they

are situated within the area. Details of how this may impact on the proposals is discussed in Section 4.

3.2 WEATHER CONDITIONS
The survey was completed on 29" April 2012 by Marco Bartolini TechCert (Arbor A), FdSc WM, Consultant

Arborist. The weather conditions at the time of the survey are shown in Table 3.1.

Conditions Result
Temperature (°C) 7
Cloud Cover (%) 100%

Precipitation Rain

Wind Speed (Beaufort) F3-4

Table 3.1: Weather Conditions at Time of Survey

Middlemarch Environmental Ltd Page 7
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3.3 SURVEY RESULTS

Tree, shrub and climber species recorded during the survey are listed in Table 3.2.

Common Name

Scientific Name

Almond Prunus dulcis
Ash Fraxinus excelsior
Barberry Berberis sp.
Beech Fagus sylvatica
Black cherry Prunus serotina
Californian lilac Ceanothus sp.
Cherry Prunus sp.
Firethorn Pyracantha sp.
Flowering cherry Prunus sp.
Hazel Corylus avellana
Holly llex aquifolium
Honey locust Gleditsia triacanthos
Ivy Hedera helix subsp. helix.

Lawson cypress

Chamaecyparis lawsoniana

London plane

Platanus x hispanica

Mahonia Mahonia aquifolium
Manna ash Fraxinus ornus
Maple Acer sp.
Norway maple Acer platanoides
Osmenthus Osmenthus sp.
Privet Ligustrum lucidum
Rhododendron tree Rhododendron arboreum
Rowan Sorbus aucuparia
Silver birch Betula pendula
Silver maple Acer saccharinium
Spotted laurel Aucuba japonica
Stranviesa Photinia davidiana
Viburnum Viburnum sp.

Table 3.2: Tree Species Recorded During Survey

The full results of the Arboricultural Assessment are detailed in Table 3.3.

Middlemarch Environmental Ltd
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Tree | Species
No.

S or
MS

Diam
(mm)

H't (m)

Branch Spread (m)

Crown Clearance

N

E

S

W

N E S W

Age

Phys
Cond

Struc
Cond

Est.
Remain
Contrib
(Years)

Cat

Comments

Preliminary
Management
Recommendations

1 London
Plane

940

20.0

11.0

13.0

6.0

7.0

3.0 4.0 4.0 6.0

>20

B1,2

Growing in park next to building and
road.

Previously crown reduced off building.
Trunk leans North.

Exposed surface roots with erosion.
Old pruning wounds occluding.

Crown shape distorted due to proximity
to building.

o None required at time
of survey.

2 Black
Cherry

260

9.0

4.0

3.0

3.0

4.0

3.0 3.0 3.0 3.0

EM

>20

B2

Growing in park next to building.
Caged trunk protection.

Trunk leans North.

Previously crown lifted at 3.0m above
ground level.

Old pruning wounds occluding.

o None required at time
of survey.

3 London
Plane

460

20.0

8.0

4.0

8.0

6.0

3.0 5.0 3.0 4.0

EM

>20

B2

Growing in park next to building.
Previously crown reduced off building.
Growing on slope.

Previously crown lifted 3.0m above
ground level.

Old pruning wounds occluding.
Caged trunk protection occluding at
base.

e Remove cage.

4 Black
Cherry

310

14.0

3.0

4.0

4.0

4.0

3.0 3.0 3.0 3.0

EM

>20

B2

Growing in park.

Previously crown lifted 3.0m above
ground level.

Crown shape distorted due to group
pressure.

Old pruning wounds occluding.
Caged trunk protection.

Growing on slope.

o None required at time
of survey.

5 Black
Cherry

360

13.0

5.0

4.0

3.0

4.0

3.0 3.0 3.0 3.0

EM

>10

C1,2

Growing in park on top of slope.

Old pruning wounds occluding.
Bifurcated at 3.0m above ground level.
Co-dominant leaders.

Crown shape distorted due to group
pressure.

Exposed surface roots due to erosion.
Caged trunk protection.

Bark wound to North at 0.1m to 1.2m
above ground level occluding.

o None required at time
of survey.

Table 3.3: Results of Arboricultural Survey (continues)

Middlemarch Environmental Ltd
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Tree
No.

Species

S or
MS

Diam
(mm)

H't (m)

Branch Spread (m)

Crown Clearance

N

E

S

W

N E S

w

Age

Phys
Cond

Struc
Cond

Est.
Remain
Contrib
(Years)

Cat

Comments

Preliminary
Management
Recommendations

6 Manna
Ash

420

7.0

5.0

5.0

5.0

5.0

2.0 2.0 2.0

2.0

EM

>20

B2

Growing in park.

Caged protection around trunk -
occluding.

Multi-stemmed at 2.4m above ground
level.

Old pruning wounds occluding.

Remove caging.

7 Silver
Birch

110

10.0

2.0

2.0

2.0

2.0

2.0 2.0 2.0

2.0

EM

>20

C1

Developing tree.

Growing next to existing boundary fence
and footpath.

Previously crown lifted over footpath.
Old pruning wounds occluding.

None required at time
of survey.

8 Rowan

210

7.0

4.0

4.0

2.0

4.0

3.0 3.0 3.0

3.0

EM

<10

Caged protection around trunk and
occluding at base.

Bark wound at base to 1.3m above
ground level occluding.

Previously crown lifted 3.0m above
ground level.

Old pruning wounds occluding.
Exposed surface roots with mechanical
damage — mower.

Advise removal within 6
months.

9 London
Plane

1015

21.0

12.0

10.0

9.0

10.0

3.0 4.0 8.0

6.0

>20

B1,2

Growing in park.

Girdling roots at base.

Previously crown lifted 3.0m above
ground level.

Old pruning wounds occluding.
Exposed surface roots with mechanical
damage - mower.

Trunk leans to North.

None required at time
of survey.

10 | Norway
Maple

340

14.0

3.0

4.0

4.0

6.0

6.0 4.0 5.0

4.0

EM

<10

Exposed surface roots with mechanical
damage - mower.

Low crown density.

Poor quality tree of limited value.

Bark wound on trunk at 0.1m to 2.0m
above ground level.

Advise removal within 6
months.

11 | Flowering
Cherry

140

7.0

2.0

4.0

3.0

1.0

3.0 3.0 3.0

3.0

EM

>10

Ci

Growing in park.

Caged trunk protection.

Crown weighted East.

Previously crown lifted 3.0m above
ground level.

Growing under T9.

None required at time
of survey.

Table 3.3 cont’d: Results of Arboricultural Survey (continues)
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Arboricultural Survey: Bourne Estate, Camden RT-MME-111475A-02 Rev 1

Tree | Species [Sor | Diam H't (m) Branch Spread (m) Crown Clearance Age | Phys |Struc | Est. Cat Comments Preliminary
No. MS | (mm) Cond| Cond| Remain Management
N E S W N E S W Contrib Recommendations
(Years)
12 | Rowan S 200 | 110 | 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 EM P P <10 R e Growing in park. ¢ Advise removal within 6
e Caged trunk protection and occluding months.
into stem.
e Previously crown lifted 3.0m above
ground level.

e Old pruning wounds occluding.
e Poor quality tree of limited value.
e Low crown density.

13 Black S 340 16.0 | 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 EM G F >10 C1,2 | e« Exposed surface roots with mechanical ¢ None required at time
Cherry damage - mower. of survey.

e Growing in park.

e Epicormics on trunk.

Bark wound on trunk at ground level to
0.4m above ground level occluding.
Bifurcated at 4.0m above ground level.
Co-dominant leaders.

Old pruning wounds occluding.

Minor deadwood in crown.

14 Rowan S 180 7.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0 EM G G >20 B1,2 | e Growing in park next to road and * None required at time
existing boundary fence. of survey.

e Previously crown lifted 2.0m above
ground level.

e Old pruning wounds occluding.

e Minor deadwood in crown.

15 Rowan S 210 8.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0 EM G G >20 B2 e Growing in play park next to road and ¢ None required at time
existing boundary fence. of survey.
e Previously crown lifted 2.0m above
ground level.

e Old pruning wounds occluding.
e Good shape and form.

16 | London S 550 145 | 7.0 7.0 7.0 7.0 6.0 4.0 7.0 5.0 M G G >20 B1 e Growing on elevated area over school o None required at time
Plane playground. of survey.
e Previously crown lifted and crown
reduced.

e Old pruning wounds occluding.

e Minor deadwood in crown.

e Trunk shape distorted due to previous
management.

Table 3.3 cont’d: Results of Arboricultural Survey (continues)
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Tree
No.

Species

S or
MS

Diam
(mm)

H't (m)

Branch Spread (m)

Crown Clearance

N E S W

E

S

w

Age

Phys
Cond

Struc
Cond

Est.
Remain
Contrib
(Years)

Cat

Comments

Preliminary
Management
Recommendations

17

Ash

320

11.0

3.0 5.0 3.0 4.0

6.0

4.0

5.0

6.0

EM

>10

C2

Growing next to existing boundary

o None required at time

fence, playground and existing retaining of survey.

wall.

Growing on elevated bank 0.7m above
ground level.

Exposed surface roots.

Bark wound to East at 0.2m above
ground level occluding.

Previously crown lifted and crown
reduced.

Old pruning wounds occluding.

Part of linear group.

18

Silver
Maple

340

11.0

3.0 5.0 2.0 5.0

6.0

5.0

8.0

6.0

EM

>10

C1,2

Growing in elevated bank 0.7m above
ground level.

Crown shape distorted due to group
pressure.

Previously crown lifted and crown
reduced.

Old pruning wounds occluding with
cavities.

Exposed surface roots.

Part of linear group.

Growing next to playground, existing
boundary fence and existing retaining
wall.

o None required at time
of survey.

19

Silver
Maple

350

11.0

5.0 6.0 4.0 5.0

5.0

4.0

5.0

6.0

EM

>10

C1,2

Growing in elevated bank 0.7m above
ground level.

Crown shape distorted due to group
pressure.

Previously crown lifted and crown
reduced.

Old pruning wounds occluding.

Old pruning wounds occluding with
cavities.

Exposed surface roots.

Part of linear group.

Growing next to playground, existing
boundary fence and existing retaining
wall.

o None required at time
of survey.

Table 3.3 cont’d: Results of Arboricultural Survev (continues)
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Arboricultural Survey: Bourne Estate, Camden RT-MME-111475A-02 Rev 1

Tree | Species [Sor | Diam H't (m) Branch Spread (m) Crown Clearance Age | Phys |Struc | Est. Cat Comments Preliminary
No. MS | (mm) Cond| Cond| Remain Management
N E S W N E S W Contrib Recommendations
(Years)
20 | Almond S 190 6.5 2.0 4.0 2.0 2.0 3.0 2.0 2.0 5.0 EM F F >10 C1,2 | e« Growing next to existing boundary fence | ¢ None required at time
on slope. of survey.

Trunk leans East.

Crown weighted East.

Caged trunk.

Previously crown lifted 2.0m above
ground level.

Old pruning wounds occluding.

e Crown shape distorted due to group

pressure.
21 Almond S 110 4.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 Y F F >10 C3 e Growing next to existing boundary fence | e None required at time
on slope. of survey.

e Caged trunk protection.
e Growing under T20.
e Crown shape distorted due to group

pressure.
e Trunk shape distorted due to previous
management.
22 Almond S 190 6.0 2.0 4.0 4.0 4.0 2.0 2.0 2.0 2.0 EM F F >10 Cc2 e Suckers at base. ¢ None required at time
e Caged trunk. of survey.

e Growing on slope next to existing
boundary fence.
e Crown shape distorted due to group

pressure.
e 0Old pruning wounds occluding.
23 | Almond S 115 5.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 EM G G >10 C1,2 | e Caged trunk protection. ¢ None required at time
e Growing next to existing boundary of survey.
fence.

e Old pruning wound occluding.
Developing tree.

24 | Silver Birch S 320 13.0 | 3.0 2.0 3.0 3.0 2.0 3.0 3.0 2.0 EM G G >20 B3 Growing next to building. * None required at time
Crown weighted and trunk leans West. of survey.
Bifurcated at 2.0m above ground level.

Old pruning wounds occluding.

Table 3.3 cont’'d: Results of Arboricultural Survey (continues)
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Tree
No.

Species

S or
MS

Diam
(mm)

H't (m)

Branch Spread (m)

Crown Clearance

N

E

S

W

E

S

w

Age

Phys
Cond

Struc
Cond

Est.
Remain
Contrib
(Years)

Cat

Comments

Preliminary
Management
Recommendations

25

Honey
Locust

450

15.0

7.0

2.0

2.0

6.0

4.0

4.0

3.0

5.0

>10

C1,2

Bifurcated at 2.0m above ground level.
Growing next to road and existing
boundary fence.

Previously crown lifted over road.

Old pruning wounds occluding.

Minor deadwood in crown.

Crown shape distorted due to group
pressure.

None required at time
of survey.

26

Honey
Locust

350

14.0

2.0

2.0

5.0

4.0

7.0

9.0

8.0

10.0

>10

C1.2

Bifurcated at 4.0m above ground level.
Previously crown lifted over road.
Growing next to road, existing boundary
fence and T25.

Crown shape distorted due to group
pressure.

Hanging deadwood in crown.

Remove major
deadwood in crown.

27

Silver Birch

390

13.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

>20

B3

Growing next to road and existing
boundary fence.

Multi-stemmed at 3.0m above ground
level.

Faciated limbs to South.

Minor deadwood in crown.

Old pruning wounds occluding.

None required at time
of survey.

28

Silver Birch

310

12.0

5.0

4.0

3.0

4.0

4.0

3.0

4.0

8.0

>10

C1,2

Trunk leans West.

Crown weighted West.

Low crown density.

Poor shape and form.

Trunk and crown shape distorted due to
group pressure.

Bark wound at base occluding to South
and West.

None required at time
of survey.

29

Honey
Locust

495

21.0

4.0

4.0

4.0

4.0

8.0

6.0

7.0

8.0

>10

C1

Low crown density.

Grows in island flowerbed near to
buildings.

Cavity in trunk at 0.3-3.0m above
ground level and occluding.

Old pruning wounds occluding.
Deadwood stubs.

None required at time
of survey.

Table 3.3 cont’d: Results of Arboricultural Survey (continues)
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Arboricultural Survey: Bourne Estate, Camden RT-MME-111475A-02 Rev 1

Tree | Species [Sor | Diam H't (m) Branch Spread (m) Crown Clearance Age | Phys |Struc | Est. Cat Comments Preliminary
No. MS | (mm) Cond| Cond| Remain Management
N E S W N E S W Contrib Recommendations
(Years)
30 London S 615 150 | 3.0 6.0 6.0 4.0 10.0 | 3.0 6.0 8.0 M G G >20 B1,2 | ¢ Growing in tarmac next to road and ¢ None required at time
Plane building. of survey.

e Roots lift paving.

Previously crown lifted 5.0m above
ground level.

Old pruning wounds occluding.
Pollarded away from buildings.
Part of linear group.

Street tree.

31 | London S 485 16.0 | 3.0 4.0 5.0 50 | 10.0 | 8.0 8.0 9.0 M G G >20 B1,2 | e Growing in tarmac next to road and * None required at time
Plane building. of survey.

* Roots lift paving.

Previously crown lifted 5.0m above
ground level.

Old pruning wounds occluding.
Pollarded away from buildings.
Part of linear group.

Street tree.

32 London S 425 150 | 4.0 7.0 6.0 3.0 5.0 5.0 5.0 5.0 EM G G >20 B1,2 Growing in tarmac next to road and o None required at time
Plane building. of survey.

e Roots lift paving.

Previously crown lifted 5.0m above
ground level.

Old pruning wounds occluding.
Pollarded away from buildings.
Part of linear group.

Street tree.

33 | London S 430 15.0 | 4.0 4.0 6.0 4.0 5.0 5.0 5.0 5.0 EM G G >20 B1,2 Growing in tarmac next to road and « None required at time
Plane building. of survey.

* Roots lift paving.

Previously crown lifted 5.0m above
ground level.

Old pruning wounds occluding.
Pollarded away from buildings.
Part of linear group.

Street tree.

Table 3.3 cont’d: Results of Arboricultural Survey (continues)
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Tree | Species [Sor | Diam H't (m) Branch Spread (m) Crown Clearance Age | Phys |Struc | Est. Cat Comments Preliminary
No. MS | (mm) Cond| Cond| Remain Management
N E s W N E S W Contrib Recommendations
(Years)
34 | London S 450 150 | 4.0 4.0 6.0 4.0 5.0 5.0 5.0 5.0 EM G G >20 B1,2 | ¢ Growing in tarmac next to road and ¢ None required at time
Plane building. of survey.
e Roots lift paving.
e Previously crown lifted 5.0m above
ground level.
e Old pruning wounds occluding.
e Pollarded away from buildings.
e Part of linear group.
e Street tree.
35 | London S 720 150 | 7.0 9.0 7.0 8.0 5.0 5.0 5.0 5.0 M G G >20 A2 e Growing in tarmac next to road and * None required at time
Plane building. of survey.
* Roots lift paving.
e Previously crown lifted 5.0m above
ground level.
e Old pruning wounds occluding.
e Part of linear group.
e Street tree.
G1 | Hazel M 300 5.0 2.0 2.0 2.0 2.0 0.1 0.1 0.1 0.1 EM G G >20 C1 e Managed bed of shrubs and trees. * None required at time
Holly S ¢ Coppiced Hazel stools. of survey.
Barberry
Spotted
Laurel
Osmanthus
Common
Beech
G2 | Pyracantha | M 70 2.0 1.0 1.0 1.0 1.0 0.1 0.1 0.1 0.1 EM G G >10 C1 e Managed border of shrubs. o None required at time
Hazel S of survey.
Privet
G3 | Spotted M 75 2.0 1.0 1.0 1.0 10 0.1 0.1 0.1 0.1 EM G G >10 C1 e Managed border of shrubs and flowers. o None required at time
Laurel S of survey.
Cherry
vy
G4 | Hazel M 60 15 1.0 1.0 1.0 1.0 0.1 0.1 0.1 0.1 EM G G >10 Cl1,2 | « Managed bed of developing trees and * None required at time
Holly S shrugs. of survey.
Spotted
Laurel
G5 | Cherry S 60 4.0 1.0 1.0 1.0 1.0 2.0 2.0 2.0 2.0 Y G G >10 C2 * Newly staked developing trees with * None required at time
Maple caged trunks. of survey.

Table 3.3 cont’d: Results of Arboricultural Survey (continues)

Middlemarch Environmental Ltd

Page 16




Arboricultural Survey: Bourne Estate, Camden

RT-MME-111475A-02 Rev 1

Y: Young = tree within first third of average life expectancy.
EM: Early Mature = tree within second third of average life expectancy.
M: Mature = tree within final third of average life expectancy.
OM: Over Mature = tree beyond average life expectancy.

F: Fair = symptoms of ill health that may be remedied.

P: Poor = poor health.

Structural Condition.

G: Good = no structural defects.
F: Fair = remedial structural defects.

P: Poor = significant structural defects

Tree | Species [Sor | Diam H't (m) Branch Spread (m) Crown Clearance Age | Phys |Struc | Est. Cat Comments Preliminary
No. MS | (mm) Cond| Cond| Remain Management
N E s W N E S W Contrib Recommendations
(Years)
G6 | Californian S 30 2.0 1.0 1.0 1.0 1.0 0.1 0.1 0.1 0.1 EM G G >10 C1,2 | « Newly staked developing trees with ¢ None required at time
lilac caged trunks. of survey.
Cherry e Managed shrubs in park.
Maples
Bamboo
Almond
G7 | Stranviesa M 60 2.0 1.0 1.0 1.0 1.0 0.1 0.1 0.1 0.1 EM G G >10 Cl1,2 | « Managed shrubs in border. ¢ None required at time
Rhododen- S of survey.
dron
Viburnum
Mahonia
Firethorn
G8 | Lawson M 110 8.0 2.0 2.0 2.0 2.0 0.1 0.1 0.1 0.1 EM G G >10 C1,2 | e Part of linear group. e None required at time
cypress S e Provides good visual separation. of survey.
o Grows next to park area and buildings.
Key. Physiological Condition . S: Single stemmed.
Age Class. G: Good = no health problems MS Multi-stemmed.

Major deadwood: branches in excess of 50 mm diameter.
Minor deadwood: branches/twigs less than 50 mm diameter.

Table 3.3 cont’d: Results of Arboricultural Survey
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3.4

ROOT PROTECTION AREA (RPA).

Tables 3.4 and 3.5 provide details of the Root Protection Area (RPA) of all trees and groups surveyed which

were classified as Category A, B or C specimens. This table also gives an approximate root protection radius

for these trees.

Tree No. Species Category Single or | Diameter at | Approximate Root
Multi- 1.5 m (mm) Root Protection
stemmed Protection Area (m?)
Radius (m)

1 London Plane B1,2 S 940 11.28 399.78
2 Black Cherry B2 S 260 3.12 30.59
3 London Plane B2 S 460 5.52 95.74
4 Black Cherry B2 S 310 3.72 43.48
5 Black Cherry C1,2 S 360 4.32 58.64
6 Manna Ash B2 S 420 5.04 79.81

7 Silver Birch C1 S 110 1.32 5.47
9 London Plane B1,2 S 1015 12.18 466.12

11 Flowering Cherry C1 S 140 1.68 8.87
13 Black Cherry C1,2 S 340 4.08 52.30
14 Rowan B1,2 S 180 2.16 14.66
15 Rowan B2 S 210 2.52 19.95
16 London Plane Bl S 550 6.60 136.87
17 Ash C2 S 320 3.84 46.33
18 Silver Maple C1,2 S 340 4.08 52.30
19 Silver Maple C1,2 S 350 4.20 55.42
20 Almond C1,2 S 190 2.28 16.33

21 Almond C3 S 110 1.32 5.47
22 Almond C2 S 190 2.28 16.33

23 Almond C1,2 S 115 1.38 5.98
24 Silver Birch B3 S 320 3.84 46.33
25 Honey Locust C1,2 S 450 5.40 91.62
26 Honey Locust C1,2 S 350 4.20 55.42
27 Silver Birch B3 S 390 4.68 68.82
28 Silver Birch C1,2 S 310 3.72 43.48
29 Honey Locust C1 S 495 5.94 110.86
30 London Plane B1,2 S 615 7.38 171.13
31 London Plane B1,2 S 485 5.82 106.43
32 London Plane B1,2 S 425 5.10 81.72
33 London Plane B1,2 S 430 5.16 83.66
34 London Plane B1,2 S 450 5.40 91.62
35 London Plane A2 S 720 8.64 234.55

Table 3.4: RPA and Approximate Root Protection Radius of
Category A, B and C Trees Surveyed
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G1

Hazel

Holly

Barberry
Spotted Laurel
Osmanthus
Beech

C1

MS

300

3.00*

28.28*

G2

Pyracantha
Hazel
Privet

C1

MS

70

0.70*

1.54*

G3

Spotted Laurel
Cherry
Ivy

C1

MS

75

0.75*

1.77*

G4

Hazel
Holly
Spotted Laurel

C1,2

MS

60

0.60*

1.13*

G5

Cherry
Maple

Cc2

60

0.72*

1.63*

G6

Californian lilac
Cherry

Maples
Bamboo
Almond

C1,2

30

0.36*

0.41*

G7

Stranviesa
Rhododendron
Viburnum
Mahonia
Firethorn

C1,2

MS

60

0.60*

1.13*

G8

Lawson
cypress

C1,2

MS

110

1.10*

3.80*

Key:.

*: around each individual within the group/ from centre of hedgerow

Table 3.5: RPA and Approximate Root Protection Radius of
Category A, B and C Groups Surveyed
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4. DISCUSSION AND CONCLUSIONS

4.1 DESK STuDY

The desk study identified that no trees within the study site are subject to TPOs.

The desk study identified that part of the study area is located within Hatton Garden Conservation Area.
Trees 25-34 and Group 8 are located within this Conservation Area. Trees 17-19 are located on the
boundary of the Conservation Area and consequently it is advised that these trees are treated as if they are
situated within the area. Any works that are to be undertaken to these trees should be fully specified within
any planning application or the Local Planning Authority will require a statutory ‘six weeks Conservation Area

Noatification’, prior to any tree works being performed.

4.2 TREE QUALITY

Thirty five trees and eight groups have been inspected in accordance with BS 5837:2005 Trees in Relation
to Construction:

. One tree is considered to be Category A — Trees of high quality and value.

. Sixteen trees are considered to be Category B — Trees of moderate quality and value.

. Fifteen trees and eight groups are considered to be Category C — Trees of low quality and value.

. Three trees are considered to be Category R — Trees whose immediate removal is advised.

A summary of the trees in each of the four categories is given in Table 4.1.

= ggfgg(ozglos)' Tree Number
A 35.
B 1,2,3,4,6,9, 14, 15, 16, 24, 27, 30, 31, 32, 33, 34.
c 5,7,11, 13, 17, 18, 19, 20, 21, 22, 23, 25, 26, 28, 29, G1,
G2, G3, G4, G5, G6, G7, G8.
R 8, 10, 12.

Table 4.1: Summary of Trees in BS 5837 (2005) Categories

4.3 TREES OF CONCERN

Tree 26 (honey locust) has major deadwood present within its crown. This tree is located within an amenity
area utilised by the public and consequently the presence of deadwood poses a health and safety risk. The
removal of major deadwood from the crown of this specimen is advised. This tree is located within Hatton
Garden Conservation Area and as such discussion with the Local Planning Authority is advised prior to
completion of these works.
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Protective tree cages are present around a number of trees within the study area. The cages are starting to
cause potential issues with Tree 3 (London plane) and Tree 6 (manna ash) as bark occlusion around these

structures is occurring. It is advised that the cages are removed from around these trees.
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5. RECOMMENDATIONS

The following site-specific recommendations are made:

e Trees 25-34 and Group 8 are located within Hatton Garden Conservation Area. Trees 17-19 are located
on the boundary of the Conservation Area. Any works required to these trees should be fully specified
within any planning application or the Local Planning Authority will require a statutory ‘six weeks
Conservation Area Notification’, prior to any tree works being performed.

e Trees 8, 10 and 12 (Category R) should be removed and replacement planting installed.

e Remove major deadwood from the crown of Tree 26 (honey locust).

e Remove protective cages from around Tree 3 (London plane) and Tree 6 (manna ash).

e Where possible all trees suitable for retention should be retained and protected as part of the
development.

e Any proposed new planting should consist of native and wildlife attracting species with a robust five year
Management plan to assist with the development proposal and to offer mitigation for any tree loss.

e This Arboricultural Survey is valid for a period of 12 months. If works are not commenced within this time
period then it is advised that the trees are re-inspected to ensure no significant defects have developed

since the original survey.

The following generic guidance should also be taken into account during the construction phase of any

development, or significant engineering.

e Any trees, hedges or woodland that are to be retained should be adequately protected by Heras fencing
(in line with BS5837) extending at least to the Root Protection Radius (RPR), to prevent accidental
damage by vehicles or contractors (see Tables 3.4 and 3.5, pages 18 and 19, for RPA and RPR for each
tree).

e All pruning works are to be carried out by a competent tree surgeon to BS3998 (2010) standards.

e Tree protection should be included in the induction and/or briefing sessions by the contractors to their
workforce.

e Soil compaction, from the storage of large quantities of materials and plant tracking, may result in
changes to soil permeability and local drainage. This may lead to waterlogging or loss of soil crumb
structure. These effects may in turn lead to root asphyxiation and root death, a cause of instability and or
mortality in trees. For this reason, heavy machinery and the storage of materials should be excluded
from the crown radius of all trees.

e The recommendations of BS5837 (2005) and NJUG Volume 4 (as appropriate to operations) should be
followed when working close to trees.

e Any damaged tree branches should be treated by a competent tree surgeon.
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o If works take place during the bird breeding season, usually from March to September inclusive, trees
and hedgerows should be checked for nesting birds. If any trees are to be removed this should be done

outside the breeding season or in the presence of a suitably qualified ecologist.
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DRAWINGS

Middlemarch Environmental Ltd Drawing C111475A-02-01 - Location of Trees Surveyed.
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APPENDIX 1

Hatton Garden Conservation Area Map

Middlemarch Environmental Ltd Page 27



Y

LY

Camden

Reproduced by permission of Ordnance Survey on behalf of HMSO. © Crown
copyright and database right 2012. Ordnance Survey Licence number 100019726.

Scale 1/1042

Centre = 531145 E 181851 N

Date 24/5/2012




Arboricultural Survey: Bourne Estate, Camden RT-MME-111475A-02 Rev 1

MIDDLEMARCH ENVIRONMENTAL LTD.

QUALITY ASSURANCE.

TITLE: ARBORICULTURAL SURVEY

BOURNE ESTATE
CAMDEN

A Report to CampbellReith

Contract Number: C111475
Report Number: RT.—MME-111475A—02
Revision Number: 01
Description: Final

Date: May 2012

Checked by:

Anna Dudley
Senior Ecological Consultant

Approved by:

David Smith
Ecology and Landscapes Director

Middlemarch Environmental Ltd Page 29



www.campbellreith.com

Friars Bridge Court

41-45 Blackfriars Road

London

SE1 8NZ

Telephone: +44(0)20 7340 1700
Facsimile: +44(0)20 7340 1777
Email: london@campbellreith.com

Structural + Civil + Environmental + Geotechnical + Traffic and Transportation

Raven House

29 Linkfield Lane

Redhill

Surrey

RH1 1SS

Telephone: +44(0)1737 784 500
Facsimile: +44(0)1737 784 501
Email: surrey@campbellreith.com

Wessex House

Pixash Lane

Keynsham

Bristol

BS31 1TP

Telephone: +44(0)117 916 1066
Facsimile: +44(0)117 916 1069
Email: bristol@campbellreith.com

The Lexicon

10-12 Mount Street

Manchester

M2 5NT

Telephone: +44(0)161 819 3060
Facsimile: +44(0)161 819 3090

Email: manchester@campbellreith.com

Chantry House

High Street

Coleshill

Birmingham

B46 3BP

Telephone: +44(0)1675 467 484
Facsimile: +44(0)1675 467 502

Email: birmingham@campbellreith.com



	Appendix A.pdf
	Appendix A:  Figures and Drawings
	10907-GIS040B-Fig1_SiteLocation
	10907-GIS052B-Fig2_Siteboundry
	10907-GIS053-PropBasement
	10907 - C100 D1
	440-100B Landscape GA
	BE 219 Proposed basement plan_Rev C - Block 1 
	BE 260 Proposed couryard section - Block 1 
	10907-S103-D2
	BE 239 Proposed basement plan_Rev B - Block 2 
	10907-S203-D2
	10907 - C300 D1


	Appendix B.pdf
	Appendix B:  Selected Desk Study Data
	10907EnvirocheckData
	10907EnvirocheckGeology
	SI-3-190112 Proposed developments in the Holborn area - Bourne Site


	Appendix C.pdf
	Appendix C:  Ground Investigation Data
	GL16482-Test Report Transmittal.xl.pdf
	GL16484-Test Report Transmittal
	fmr3000

	GL16482-Liquid & Plastic Limit 1 point - Summary
	Page 1

	GL16482-BHB1-B1-1.20-Particle Size Distribution - Wet Sieve Method
	fmr3013

	GL16482-BHB1-B4-4.50-Particle Size Distribution - Wet Sieve Method
	fmr3013

	GL16482-BHB2A-B2-2.50-Particle Size Distribution - Wet Sieve Method
	fmr3013

	GL16482-BHB2A-B5-6.00-Particle Size Distribution - Wet Sieve Method
	fmr3013

	GL16482-BHB1-U1-9.00-Trix
	Output- O

	GL16482-BHB2A-U1-10.50-Trix
	Output- O

	GL16482-BHB2A-U2-13.50-Trix
	Output- O

	GL16482-BHB2A-U3-16.50-Trix
	Output- O

	GL16482-BHB2A-U4-19.50-Trix
	Output- O

	GL16482-BHB2A-U6-25.50-Trix
	Output- O




	Appendix D.pdf
	Appendix D:  Selected Supplementary Reports
	Alpha Associates P2770_Bourne Estate_Campbell Reith_V1.0
	Appendix A - Arboricultural Survey





