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Appendix 12.2 Noise survey method and
results

Introduction

Noise and vibration surveys were undertaken between 23 and 24 October 2014 in order to determine the
prevailing baseline conditions of the West Cambridge site. This appendix sets out the survey methodology
and presents the results of the long- and short-term noise and vibration measurements.

Policy Guidance and Legislation

British Standard 7445 Part 132 describes methods and procedures for measuring noise from all sources
which contribute to the total noise climate of a community environment, individually and in combination.
The noise survey was completed in general accordance with these measurement procedures.

British Standard 5228 Part 233 provides practical information on construction vibration reduction measures
including vibration due to piling. It indicates that the simplest way to quantify vibration effects is to use the
concept of peak particle velocity. The standard suggests that, for construction activities, it is considered
more appropriate to provide guidance in terms of the PPV since this parameter is more routinely measured
based upon the more usual concerns over potential building damage.

BS 7385 Part 134 and 23 provides guidance on the measurement of vibration and its effect on buildings in
terms of peak patrticle velocity.

Methodology

Baseline Noise Survey

Unattended Environmental Noise Survey

Unattended noise measurements were undertaken at five locations across the site. Noise levels were
logged with a sampling frequency (logging period) of 15 minutes for a continuous 24 hour period. Table
A12.2.1 provides descriptions of the unattended survey locations. Details of the instrumentation used
during the noise survey are provided in Table A12.2.2.

Table A12.2.1 Descriptions of Unattended Noise Survey Locations

Measurement Description
Location

LT1 The sound level meter was located along a secluded footpath on the western site
boundary. At the measurement location, the footpath was raised approximately 4 m
above the motorway. The microphone was positioned with line of sight to the
motorway at a height of approximately 1.5 m above the local ground level.

32 British Standard 7445: 2003 Description and measurement of environmental noise Part 1: Guide to quantities and procedures
provides
33 British Standard 5228: 2009 +A1: 2014 Code of practice for noise and vibration control on construction and open sites Part 2:
Vibration
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Measurement Description
Location

LT2 The sound level meter was located approximately 7 m from the edge of the A1303
Madingley Road carriageway. To the east of the location lies the pedestrian access to
the Department of Veterinary Medicine. While on site, two cars were parked in the
disused vehicular access at the entrance to the pedestrian access route, however,
these were more than 3 m away from the microphone. To the north of the
measurement location was the junction with Conduit Head Road. The microphone
was positioned at a height of approximately 1.4 m above local ground level.

LT3 A bund is located along the eastern site boundary between the site and Clerk Maxwell
Road. A staggered gap is provided for pedestrian access opposite the Clerk Maxwell
Road junction with The Lawns cul-de-sac. The sound level meter was located to the
west of the bund, within the site boundary, on the grassy area outside of the
Nanoscience Centre. The microphone was positioned at a height of approximately 1.4
m above local ground level.

LT4 The sound level meter was located on the top of a bund which lies between the lake
and the southern site boundary. The microphone was positioned at approximately 1.5
m above the local ground level.

LTS5 This measurement location was in the centre of the site to the west of the North
Residences. The sound level meter was positioned on a grassy bank approximately 8
m to the north of Charles Babbage Road and was reasonably well screened from
nearby, onsite construction noise (of the Department of Chemical Engineering and
Biotechnology) by existing buildings.

Table A12.2.2 Instrumentation Used During the Unattended Environmental Noise Survey

Item Manufacturer Type Serial Laboratory
Number Calibration Date

Location LT1

Sound Level Meter Briel & Kjeer 2250 2626231 08 January 2014
V2" Pre-polarised Bruel & Kjeer 4189 2621209
Microphone

Location LT2

Sound Level Meter Rion NL-52 00542903 31 July 2014
Pre-amplifier Rion UC5h9 42931

V2" Pre-polarised Rion NH-25 06480

Microphone

Location LT3

Sound Level Meter Rion NL-52 00542902 31 July 2014
Pre-amplifier Rion UC5h9 42930

2" Pre-polarised Rion NH-25 06479

Microphone

Location LT4

34 British Standard 7385: 1990 Evaluation and measurement for vibration in buildings Part 1: Guide for measurement of vibrations
and evaluation of their effects on buildings

35 British Standard 7385: 1993 Evaluation and measurement for vibration in buildings Part 2: Guide to damage levels from
groundborne vibration
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Item Manufacturer Type Serial Laboratory
Number Calibration Date

Sound Level Meter Bruel & Kjeer 2250 2626233 16 January 2014

2" Pre-polarised Briuel & Kjeer 4189 26261211

Microphone

Location LT5

Sound Level Meter Rion NL-52 00542901 31 July 2014

Pre-amplifier Rion UCh9 42929

V2" Pre-polarised Rion NH-25 06478

Microphone

All Locations

Calibrators Briel & Kjeer 4231 2619374 15 January 2014
Rion NC-74 34746691 12 September 2014

On site calibration checks were undertaken before and after each measurement period with no significant
drift in calibration level observed (i.e. below 0.3 dB).

The weather conditions noted while on site on 23 October 2014 were dry with complete cloud cover. A very
light southerly breeze was also present. A few light rain showers were present in the area from about 15:00
hours on 24 October 2014.

It is considered that the environmental noise survey was undertaken during typical conditions. It was
undertaken during the school term, there were no observed accidents on the local road network and there
were no known events taking place in the local area. Please note that highway and utility construction
works for the North West Cambridge development site had commenced along Madingley Road prior to the
noise survey; this will be discussed in the Results section.

Plant Noise Survey

In addition to the unattended noise survey, a few, short, attended measurements close to existing plant
noise sources were undertaken. The locations of these measurements are described in Table A12.2.3 and
details of the instrumentation used for these measurements are provided in Table A12.2.4. Measurement
durations ranged from approximately 30 seconds to 1.5 minutes.
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Table A12.2.3 Descriptions of Attended Noise Survey Locations

Plant Noise Description

Survey Location

PN1 This location was on East Square, north of the Hauser Forum.

PN2 This location was adjacent to the plant units on the north facade of the Nanoscience

Centre. The outdoor plant is housed in a cage beneath a solid roof.

PN3 This measurement location was to the south of the Mott Building at the pedestrian
access to the Coton Path which runs along the southern site boundary.

PN4 This location was to the west of the Sports Centre which overlooks areas of
undeveloped land and the lake.

PN5 This location was to the south of the Department of Material Science and Metallurgy
building close to an external building between two bicycle sheds. The southern
facade of the Department building also overlooks some undeveloped land and the
lake.

Table A12.2.4 Instrumentation Used During the Attended Noise Survey

Item Manufacturer Type Serial Number | Laboratory
Calibration Date

Sound Level Meter Rion NL-52 00542903 31 July 2014

Pre-amplifier Rion UCh9 42931

V2" Pre-polarised Rion NH-25 06480

Microphone

Vibration Survey

Vibration measurements were carried out at the three, external locations described in Table A12.2.5. Peak
particle velocities (PPV) were recorded with a 5-minute sampling frequency (logging period) when the PPV
exceeded a trigger level of 0.1 mm/s. Details of the instrumentation used during the vibration survey is
provided in Table A12.2.6.

Table A12.2.5 Descriptions of Vibration Survey Locations

Measurement | Description Measurement
Location Period
VL1 The geophone was located in the centre of the site at the noise 24 hours
survey location LT5. The x-axis was perpendicular to Charles
Babbage Road with the y-axis parallel.
VSi1 The geophone was located near to the M11 motorway at the same 30 minutes
noise survey location LT1. The x-axis was parallel to the M11 with
the y-axis perpendicular to the M11.
VS2 The geophone was located near to the A1303 Madingley Road close | 30 minutes
to noise survey location LT2. The geophone was positioned
approximately 5 m from the carriageway. The x-axis was parallel to
the carriageway with the y-axis perpendicular to the carriageway.
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Table A12.2.6 Instrumentation Used During the Vibration Surveys

Item Manufacturer Serial Number Laboratory
Calibration Date
Vibra + Profound VIB02436 25 July 2014
3D Geophone Profound TDA01361
Results

Baseline Noise Survey

Unattended Noise Survey

A description of the noise climate noted and the beginning of the noise survey for each of the survey
locations is provided in Table A12.2.7.

Table A12.2.7 Description of the Noise Climate at each Unattended Noise Survey Location

Measurement
Location

Description of Noise Climate

LT1 The dominant noise source at this location was road traffic on the M11 motorway
which includes HGV and bus movements.

LT2 The dominant noise source at this location was road traffic along Madingley Road
including regular buses. Due to temporary traffic lights at High Cross Junction
associated with the highways and utilities works being undertaken for the North
West Cambridge project, the traffic was often heavy or idling close to the
measurement location. These works are not expected to be completed until
Summer 2015.

Construction noise from the road works was not subjectively discernible over the
road traffic noise. However, noise from the crane movements at the new Chemical
Engineering and Biotechnology building construction site was noticeable.

LT3 At this location, road traffic noise from the M11 was subjectively noticeable. The
Nanoscience Centre includes some large, exposed plant on the northern facade
which was partially screened from the measurement location by the main building.

A construction site (south of the Roger Needham Building) was subjectively silent
during set up and collection of the sound level meter: it is unknown if noisy
construction works were undertaken during the day on 24 October. Noises from
loose plastic window/material coverings flapping in the light breeze were noted.

Other noise sources included pedestrians and cyclists talking and using a gravel
path, and car and other light vehicles entering the car park to the north of the
location. Access to the car park was over a large metal barrier which caused a
metallic thud for each pair of wheels.

LT4 Road traffic noise from the M11 was dominant at this location. Noise from the
construction site (Department of Chemical Engineering and Biotechnology) was
also present during the daytime due to lack of screening, including crane
movements.

LT5 At this location, road traffic noise from the M11 was present along with local cars
and buses travelling along Charles Babbage Road and arriving/departing from
nearby car parks. Charles Babbage Road has a low speed limit and regular speed
bumps. Construction noise from the crane movements at the Chemical Engineering
and Biotechnology building was noticeable at this location but other construction
noise from this building was screened by buildings.
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A summary of the unattended noise survey measurements is provided in Table A12.2.8. Time history
graphs of the entire measurement period for each location are provided at the end of this Appendix (THG

1-10).
Table A12.2.8 Summary of Unattended Noise Survey Measurement Results
Measurement Daytime Night-time Typical Typical Typical
Location Laeq,16h (dB) Laeq,sh (dB) Night-time Daytime Night-time
LaFmax (dB) Laoo,15min (dB) | Lago,15min (dB)
LT1 75 70 80 72 52
LT2 69 62 82 54 41
LT3 50 44 57 46 43
LT4 59 55 63 58 47
LT5 55 49 58 52 44

Plant Noise Survey

A description of the noise sources at the short-term measurement locations is provided in Table A12.2.9.
The results of the plant noise survey are presented in Table A12.2.10 including the duration of each

measurement.

Table A12.2.9 Description of the Noise Climate at the Plant Noise Measurement Locations

Plant Noise
Survey Location

Description

PN1

Plant noise was noted from a number of sources including the Physics of Medicine
building and Cavendish Laboratory. The noise was continuous and the source of
plant extracts appeared to be located on building roofs. Most of the plant noise
sources were around 50 m from the measurement location.

Other noise sources included road traffic (cars, buses) on Charles Babbage Road
and the continuous road traffic from the motorway.

PN2

The microphone was located approximately 6 m from the plant to the north of the
Nanoscience Centre which is housed in a cage beneath a solid roof.

The noise source was continuous, tonal and loud, and was subjectively noticeable
from at least 80 m away on the footpath to the west.

This source was also subjectively noticeable from the unattended noise survey
location LT3 despite partial screening from the Nanoscience Centre building.

PN3

The cumulative noise emissions from a variety of plant sources were measured at
this location. Many of the sources were from stacks extracts on the southern facade
and roof of the Mott Building. The noise sources were continuous and tonal.

PN4

Plant units are located on the north-east and north-west corners of the Sports
Centre. Generally the plant noise was subjectively quiet over the noise of the road
traffic on the motorway. The plant noise was also continuous.

PN5

A high-pitched, continuous tone was noted at this location emitting from an external
building between the bicycle sheds.

Vibration Survey

Time history graphs of the vibration survey measurements are presented at the end of this Appendix (THG

11-15).
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The speed limit on Charles Babbage Road was noted to be 20 mph and there are speed bumps along the

route in the vicinity of the vibration survey. During the long term survey adjacent to Charles Babbage Road,
PPV levels did not exceed 0.8 mm/s in any direction. There were also large periods of time during the
night-time where vibration levels did not exceed 0.1 mm/s and were therefore not recorded.

Measured PPV levels at the short-term location VS1 do not exceed 0.14 mm/s. The survey was

undertaken during the evening peak period where the traffic was continuous and included a large number

of HGVs.

The large PPV levels measured during the short-term survey at location VS2 are due to HGVs or buses
passing the measurement location. Traffic was flowing freely past the measurement location during the

survey.

Table A12.2.10 Plant Noise Survey Result

Reference Notes Duration Parameter Main (dBA) | Octave Band Centre Frequency (Hz)
(mm:ss) 16 31.5 63 125 250 500 1k 2k 4k 8k
PN1-A 01:19 Laeq 53 57 59 59 54 52 48 50 44 37 29
Lago 51 53 55 55 52 49 46 48 40 32 20
PN1-B 00:57 Laeq 52 56 58 58 55 51 48 49 41 34 27
Lago 51 52 55 55 52 49 47 48 40 32 19
PN1-C 00:33 Laeq 56 65 67 67 61 60 50 50 44 38 29
Lago 52 57 61 59 54 50 47 49 41 35 24
PN2 01:00 Laeq 63 61 63 59 59 67 57 58 53 46 37
Lago 62 58 60 57 57 65 56 58 53 46 36
PN3-A Microphone located approximately | 01:00 LAeq 55 59 60 60 56 53 52 52 45 37 29
15 m from nearest noise source
Lago 54 56 57 58 55 52 51 51 44 36 28
PN3-B Microphone located approximately | 01:00 Laeq 60 63 63 64 63 61 57 56 51 43 33
5 m from nearest noise source
Lago 60 60 60 61 61 60 57 55 51 42 32
PN4 Tonal noise from location PN5 was | 01:00 Laeq 57 59 58 63 53 49 51 56 56 36 27
subjectively discernible
Lago 56 55 55 59 51 48 50 54 45 29 24
PN5-A Microphone located approximately | 01:00 Laeq 57 56 58 59 52 47 51 56 46 37 32
6 m from source
Lago 56 53 56 57 49 46 50 55 44 33 28
PN5-B Microphone located approximately | 01:00 LAeq 57 58 57 62 51 56 52 56 45 34 32
3 m from source
Lago 56 54 54 57 59 45 50 55 43 31 30
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THG 1: LAeq and LAmax Noise Levels Measured at Location LT1 from 23 October 2014 to 24 October 2014
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THG 2: LA10 and LA90 Noise Levels Measured at Location LT1 from 23 October 2014 to 24 October 2014
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THG 3: LAeq and LAmax Noise Levels Measured at Location LT2 from 23 October 2014 to 24 October 2014
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THG 4: LA10 and LA90 Noise Levels Measured at Location LT2 from 23 October 2014 to 24 October 2014
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THG 5: LAeq and LAmax Noise Levels Measured at Location LT3 from 23 October 2014 to 24 October 2014
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THG 6: LA10 and LA90 Noise Levels Measured at Location LT3 from 23 October 2014 to 24 October 2014
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THG 7: LAeq and LAmax Noise Levels Measured at Location LT4 from 23 October 2014 to 24 October 2014
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THG 8: LA10 and LA90 Noise Levels Measured at Location LT4 from 23 October 2014 to 24 October 2014
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THG 9: LAeq and LAmax Noise Levels Measured at Location LT5 from 23 October 2014 to 24 October 2014
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THG 10: LA10 and LA90 Noise Levels Measured at Location LT5 from 23 October 2014 to 24 October 2014
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THG 11: Peak Particle Velocities in the x-direction at Location VL1 between 23 October 2014 and 24 October 2014
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THG 12: Peak Particle Velocities in the y-direction at Location VL1 between 23 October 2014 and 24 October 2014
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THG 13: Peak Particle Velocities in the z-direction at Location VL1 between 23 October 2014 and 24 October 2014
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THG 14: Peak Particle Velocities in all directions at Location VS1 on 24 October 2014
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THG 15: Peak Particle Velocities in all directions at Location VS2 on 24 October 2014
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Appendix 12.3 Construction noise and

vibration assessment

Introduction

Construction noise and vibration can be predicted and assessed using British Standard 5228.

BS 5228 Part 1: Noise3® does not provide limits for construction noise. The standard, as a whole, provides
practical information on demolition and construction noise and vibration reduction measures, and promotes
a ‘Best Practice Means’ approach to control noise and vibration.

BS 5228 Part 2: Vibration3” provides similar guidance for vibration effects including vibration due to piling

activities.

Method of Assessment

Construction Noise

The sound levels that are considered the LOAELs and SOAELSs for construction noise are set out in Table
A12.3.1. The LOAELSs are the “lower cut offs” identified in Appendix E of BS 5228 Part 136 and the SOAELs
are the levels identified that, if exceeded for “significant” periods of time (either continuously or
sporadically), could result in “widespread community disturbance, or interfere with activities or sleep”.

Table A12.3.1 Construction noise adverse effect levels for permanent buildings

Day Time (hours) | Averaging | Lowest Observed Significant Observed
Period, T Adverse Effect Level Adverse Effect Level
LAeq,T (dB) LAeq,T (dB)
Mondays to 0700 - 0800 1 hour 60 70
Fridays 0800-1800 | 10hours | 65 75
1800 - 1900 1 hour 60 70
1900 — 2200 1 hour 55 65
Saturdays 0700 - 0800 1 hour 60 70
0800 - 1300 5 hours 65 75
1300 - 1400 1 hour 60 70
1400 — 2200 1 hour 55 65
Sundays & 0700 — 2200 1 hour 55 65
Public Holidays
Any night 2200 — 0700 1 hour 45 55

36 British Standards Institution, 2014. BS 5228-1:2009+A1:2014 Code of practice for noise and vibration control on construction
and open sites Part 1 Noise. London: BSI.
37 British Standards Institution, 2014. BS 5228-2:2009+A1:2014 Code of practice for noise and vibration control on construction
and open sites Part 2 Vibration. London: BSI.

Appendix 12.3 Construction noise and vibration assessment

Daytime construction noise levels should not exceed the SOAELSs for a period of 10 or more days of
working in any 15 consecutive days or for a total number of days exceeding 40 in any six consecutive
months.

BS 5228 Part 1 provides typical construction plant noise levels in terms of Laeq at a distance of 10 m from
the source. The standard also provides calculation methods in order to predict the noise levels at a
receptor with corrections for distance and ground attenuation, noise screening and reflections, and the
percentage on-time of an activity over the course of the assessment period.

Prior to the production of specific details on the phasing and siting of construction activities, the BS 5228
data and calculation procedures have been used to derive indicative noise levels at selected distance
bands from the construction site boundary. Items of typical construction plant which might be associated
with the construction of future development have been selected for the assessment. The assessment
considers a worst case scenario without noise controls such as screening or operational constraints. The
assessment does not consider the cumulative impact of multiple items of plant operating at the same time.

Construction Traffic Noise

Traffic associated with a construction site is likely to include heavy vehicles delivering equipment and
materials to site and the daily arrival and departure of construction workers to the site. Noise levels are
likely to increase along the designated site access route through or around Cambridge due to the
temporary change in volume and composition of the road traffic.

Off-site construction traffic noise can be assessed by considering the change in traffic volume and
composition during construction works following the principles of CRTN3¢ and DMRB?°. DMRB suggests
that a 25% increase in road traffic volume constitutes a 1 dB increase in noise level where all other factors
(speed and composition) remain the same.

The criteria for the assessment of the magnitude of impact due to road traffic noise changes arising from
construction works are provided here in Table A12.3.2.

Table A12.3.2 Construction traffic noise impact levels

Adverse Effect Levels Increase in LA10,18h Noise Levels due to Construction Traffic

SOAEL 5dB
LOAEL 3dB
NOEL 0dB

Until details of the proposed access route to and across the West Cambridge site are available an
assessment of a change in noise levels due to construction traffic cannot be undertaken.

On-site construction traffic noise within the construction site boundary (such as on a haul road) can be
assessed in accordance with BS 5228 Part 135, Prior to the production of specific details on the phasing
and siting of construction vehicles and any temporary haul roads this has not been assessed.

38 Department of Transport Welsh Office, 1988. Calculation of Road Traffic Noise. London: HMSO.
3% The Highways Agency, 2011. Design Manual for Roads and Bridges Volume 11 Environmental Assessment Section 3
Environmental Assessment Techniques Part 7 Noise and vibration. London: HMSO.
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Construction Vibration

The simplest approach to quantify vibration effects is to use the concept of peak particle velocity (PPV). BS
5228 Part 237 suggests that for construction activities, it is considered more appropriate to provide
guidance in terms of the PPV, since this parameter is likely to be more routinely measured based upon the
more usual concerns over potential building damage.

Table A12.3.3 presents the suggested adverse effect levels for the human response to construction
vibration as measured at the point of entry into the recipient in terms of PPV.

Table A12.3.3 Construction vibration adverse effect levels for the human response to vibration

Adverse Effect Level | Peak Particle Velocity | Effect

SOAEL 10 mm/s Vibration is likely to be intolerable for any more than
a very brief exposure to this level.
LOAEL 1 mm/s It is likely that vibration of this level in residential

environments will cause complaint, but can be
tolerated if prior warning and explanation has been
given to residents.

Building Contents

BS 5228 Part 2 also provides guidance on the assessment of vulnerability of contents of buildings
identifying that many types of equipment, activities and processes are often sensitive to levels of vibration
below those levels that are perceptible to humans. Example criteria are provided in terms of rms particle
velocity (um/s) for a range of facilities and equipment, however, specific criteria should be established
through investigation of the actual conditions and requires or through discussion with the receptor
manufacturer, supplier or operator.

Structural and Cosmetic Building Damage

BS 5228 Part 2 provides guidance on PPV vibration limits for transient excitation for different types of
buildings. These limits are presented in Table A12.3.4.

Table A12.3.4 PPV Limits for Cosmetic Damage to Buildings.

Type of Building Peak Component Particle Velocity in Frequency Range of

Predominant Pulse (1)

4 Hz to 15 Hz 15 Hz and above

Reinforced or Framed Structures. | 50 mm/s at 4 Hz and above

Industrial and heavy commercial
buildings.

Un-reinforced or light framed
structures. Residential or light
commercial type buildings. (2)

15 mm/s at 4 Hz increasing to 20 | 22 mm/s at 15 Hz increasing to
mm/s at 15 Hz2 50 mm/s at 40 Hz and Above

(1) Values referred to are at the base of the building
(2) At frequencies below 4 Hz, a maximum displacement of 0.6 mm (zero to peak) should not be exceeded

When vibration experienced at structures exceeds the values shown in Table xxx, this would be considered
to be an adverse impact.

Appendix 12.3 Construction noise and vibration assessment

Impact Assessment

Construction Noise

It is noted that some of the older existing buildings on site will be demolished. Demolition of these buildings
is likely to require breakers, crushers and site clearance. Any internal stripping out prior to demolition of the
structure is unlikely to be a significant source of noise or vibration for nearby receptors.

The construction of new buildings is likely to include site levelling/clearance, ground excavation,
concreting, piling, superstructure construction and external works such as road construction. The building
construction phase and the servicing and fitting out of new buildings is not normally a significant source of
noise or vibration for nearby receptors.

An assessment of construction noise at selected distance bands from the construction site boundary has
been undertaken based on typical construction plant noise levels provided in BS 5228 Part 1. The
assessment considers a worst case scenario without noise controls such as screening or operational
constraints.

Table A12.3.5 presents typical construction plant taken from BS 5228 Part 1. Table A12.3.6 presents the
results of the assessment for typical demolition and construction activities.

Table A12.3.5 Predicted indicative construction plant noise levels

Type of Construction Plant Typical Laeq,1n Noise Levels (dB) At various distances from

the construction site boundary

10 m 20m 30m 50m 100m
Crusher 84 78 74 70 64
Breaker mounted on wheeled 92 86 82 78 72
backhoe
Hand-held pneumatic breaker 83 77 73 69 63
Excavator 16T 76 70 66 62 56
Excavator 22T 78 72 68 64 58
Dozer 20T 81 75 71 67 61
Wheeled loader 80 74 70 66 60
Dozer towing roller 81 75 71 67 61
Dumper 6T 79 73 69 65 59
Dumper 9T 76 70 66 62 56
Continuous flight auger piling 83 77 73 69 63
(one cycle into sand and clay)
Wheeled mobile crane 70 64 60 56 50
Hand- held welder 73 67 63 59 53
Concrete mixer truck 80 74 70 66 60
Poker vibrator 78 72 68 64 58
Tower crane 77 71 67 63 57
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Type of Construction Plant Typical Laeq,1n Noise Levels (dB) At various distances from
the construction site boundary
10 m 20m 30m 50m 100m
Hand-held circular saw (petrol) 79 73 69 65 59
Diesel generator (to power site 74 68 64 60 54
cabins, lighting, welding etc.)
Road planer 82 76 72 68 62
Vibratory roller 75 69 65 61 55
Road paver 77 71 67 63 57

Table A12.3.6 Predicted indicative construction activity noise levels

Type of Construction Activity Typical Laeq,1n Noise Levels (dB) At various distances from
the construction site boundary
10 m 20 m 30 m 50 m 100 m
Demolition 93 87 84 79 73
Site Preparation/Clearance 87 81 77 73 67
Piling 84 78 74 70 64
Concrete Pouring 82 76 73 68 62
Road Construction 86 80 77 72 66

If all plant associated with a construction activity shown in Table A12.3.5 operated at the same time for
100% of the time along the construction site boundary, noise levels are likely to exceed the SOAEL of 75
dB Laeq,10n OVer distances of approximately 20-30 m from the construction site boundary. Therefore,
construction plant operating on the site will have the potential to affect noise-sensitive receptors located
immediately adjacent to the site.

However, in practice, the main construction activities such as ground excavation works and new build
construction will tend to take place slightly further onto the construction site, or only affect a limited number
of receptors for a temporary period at any given time during each construction phase. Plant will only have
to progress a relatively short distance away from each existing receptor before noise levels fall below the
typical construction noise criterion.

Construction Vibration

Construction of new development is not normally seen to be significant source of vibration. Vibration is
normally only associated with piling activity. The recommended piling method is continuous flight augering.
This method reduces adverse impacts as it does not involve driving piles into the ground using impulsive
forces.

Many existing and proposed vibration sensitive receptors close to the construction site boundary are likely
to be 20 m or more from the closest construction works. BS 5228 provides some indicative levels of
vibration associated with auger piling, which indicates levels below 0.4 mm/s peak particle velocity (PPV)
at distances beyond 10 m. Vibration due to auger piling is considered to be below the proposed LOAEL of
1 mm/s PPV for human response.

Appendix 12.3 Construction noise and vibration assessment

The risk of minor or cosmetic damage to buildings is considered to be low.

However, vibration due to auger piling (or other construction activities) may affect vibration sensitive
equipment in nearby buildings.

Mitigation Measures

Construction Noise

The control of noise and vibration from demolition and construction activities would be incorporated into a
site-specific Construction Environmental Management Plan (CEMP). The CEMP would be agreed in
consultation with CCC through ha suitable planning condition and should include and/or specify the
following routine noise and vibration management controls:

e Breaking out of concrete structures would be undertaken, where possible, using low noise effect
methods including bursting and splitting rather than percussive breaking;

e Detailed programming of works to make maximum use of existing barriers to noise;

e Retention of the outer walls of structures for as long as possible before demolition is necessary;

e Careful selection of demolition/construction methods and plant to be used;

e Switching off of plant and vehicle engines when not in use;

e Restriction of drop heights onto lorries;

e Regular maintenance and servicing of vehicles, equipment and plant;

e Appropriate handling and storage of materials;

e Appropriate operational hours (to be agreed with the local authority);

e Enforcement of restricted working hours for excessively noisy activities;

¢ Implementation of an appropriate traffic management strategy;

e Use of temporary acoustic barriers where appropriate and other noise containment measures such as
screens, sheeting and acoustic hoardings at the construction site boundary to minimise noise breakout
and reduce noise levels at the potentially affected receptors.

If a temporary source of noise cannot reasonably be prevented and the works being undertaken are crucial
to progressing the particular project phase then separate liaison with CCC and the appropriate neighbours
would be held to reach an acceptable compromise.

In addition to -the above, all reasonable steps would be taken to keep the local community (including the
existing commercial and university occupants as well as nearby residential inhabitants) informed of
proposed demolition and construction operations. Measures for community liaison would be dealt with by a
dedicated Community Liaison Officer to co-ordinate the dissemination of information (for example, by
means of a regular newsletter) and to program those operations at time that would minimise the potential
for disturbance.
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The above range of environmental management controls represent measures that are regularly and
successfully applied to large-scale construction projects in order to minimise noise effects on local
communities. The application of similar control measures during the demolition and construction phases
would likewise ensure that the works proceed with the minimum disturbance to local residents, commercial
properties and pedestrians and cyclists.

Construction Vibration

Appendix B.5 of BS 5228 Part 2 reviews the assessment of vulnerability of contents of buildings such as
scientific laboratories or microelectronics manufacturing.

It states that it is advisable to investigate the actual vibration conditions and requirements in detail where
there is uncertainty concerning the level of transmitted vibration and its acceptability to the particular
environment. From this, preliminary trials and monitoring can be designed to establish suitable working
procedures.

Another option would be to discuss vibration criteria with the equipment manufacturer, supplier or operator
to establish suitable levels of vibration as manufacturers often set acceptable external vibration criteria for
their equipment.

A further option would be to consider published information such as the vibration criteria curves (VC-
curves) or previous experience. The VC-curves were developed by the Institute of Environmental Sciences
and Technology and are commonly used in the design and evaluation of the performance of facilities
housing vibration sensitive equipment. The curves broadly define classes of equipment and processes. For
example, VC-A may include bench microscopes up to 400x magnification and Class A microelectronics
manufacturing equipment. VC-D may include electron microscopes at greater than 30 000x magnification,
mass spectrometers and Class D microelectronics manufacturing equipment with a line width of 0.5 pm.

Construction vibration monitoring would be undertaken throughout construction phases to ensure the
resulting vibration criteria are met.

Appendix 12.3 Construction noise and vibration assessment 314
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2015 Baseline 2021 DM 2021 DS 2031 DM 2031 DS
Estimate . Estimate . Estimate . Estimate
d 18hr Estimate d 18hr Estimate d 18hr Estimate d 18hr
Estimated 18hr Base 5- d 18hr | Estimate | Estimated 18hr Estimated | Estimate Base 5- Short d 18hr | Estimate Base 5- d 18hr | Estimate Base 5-
. . i Estimated 18hr Base 5- | d 18hr > Base 5-Day 18hr Base 5-| d 18hr > Base 5- | d 18hr > Base 5- | d 18hr >
Link Ref Link Description Base 5-Day Day HGV % HGV % Day HGV % Term Day HGV % Day
Flows (vehicles) > 3.5t Flows Flows Day 3.5t Flows (Total Day Flows 3.5t Flows Imoact Day 3.5t Flows Day 3.5t Flows
(Total Flows Flows Flows) (vehicles) Flows (Total P Flows Flows (Total Flows Flows (Total
Elows) (vehicles) Flows) (vehicles) Flows) (vehicles) Flows)
1.0 M11 -J12 - J13 - Nbd 41,896 6,578 48,474 14%| 44,651 7,011 51,662 14% 45,184 7,470 52,654 14.19% 1.92%| 46,308 7,271 53,579 14%| 47,578 7,470 55,048
1.0 M11-J12 - J13 - Shd 37,350 5,864 43,214 14%| 40,353 6,336 46,689 14% 40,918 6,876 47,794 14.39% 2.37%| 42,486 6,671 49,157 14%| 43,794 6,876 50,670
Madingley Rd - East of
3.1 Cambridge Rd Crossroads 11,436 655 11,659 668 11,950 752 12,477 75 13,116 752
Whd 12,092 5% 12,327 5% 12,701 5.92% 3.04% 13,192 5% 13,867
Madingley Rd - East of
3.1 Cambridge Rd Crossroads 6,433 369 7,023 402 7,328 495 7,897 452 8,633 495
Ebd 6,802 5% 7,425 5% 7,823 6.32% 5.35% 8,350 5% 9,127
Madingley Rd on Over Bridge
3.2 M11 Ebd 13,657 783 14,440 5% 15,420 884 16,303 5% 16,315 1,082 17,397 6.22% 6.71% 16,711 957 17,668 5% 18,883 1,082 19,965
Madingley Rd on Over Bridge
3.2 M11 Whd 5,933 340 6,273 5% 5,822 334 6,156 5% 6,121 401 6,522 6.15% 5.94% 6,343 363 6,706 5% 6,995 401 7,396
Madingley Rd between M11
Shd On Slip - Proposed
33 Madingley Rd West Access 10,016 E 11,279 414 12,097 517 12,104 444 14,097 517
Ebd 10,383 4% 11,692 4% 12,615 4.10% 7.89% 12,548 4% 14,614
Madingley Rd between M11
33 Migﬂggyﬂ'g {/vzgp:ss:ss 9,800 360 10,898 400 11,736 508 11,894 436 13,843 508
Whd 10,159 4% 11,298 4% 12,243 4.15% 8.37% 12,331 4% 14,351
34 | MadingleyRd - Westof P&R 9,800 360 10,898 400 11,736 609 11,894 436 16,610 609
' Access Whd ' 10,159 4% ’ 11,298 4% ’ 12,345 4.94% 9.27% : 12,331 4% ' 17,219
Madingley Rd - West of P&R
34 Access Ebd 10,016 . 10,383 a%| 11270 s 11,692 a%| 12097 e 12,632 4.23%| 8.0a%| 12104 St 12,548 a%| 14573 £ 15,107
Madingley Rd - East of P&R
35 Access Whd 9,715 356 10,072 4% 10,813 397 11,210 4% 11,651 606 12,257 4.95% 9.34% 11,810 433 12,243 4% 16,525 606 17,132
Madingley Rd - East of P&R
35 Access Ebd 9,501 e 9,849 4%| 10764 = 11,159 a%| 11583 506 12,008| 4.26%| 8.42%| 1189 a2 12,014 49| 14058 56 14,574
Madingley Rd - East of
3.6 Proposed High Cross Access 8,228 302 9,066 333 10,037 455 9,739 357 12,398 455
Ebd 8,530 4% 9,399 4% 10,492 4.34%| 11.63% 10,096 4% 12,853
Madingley Rd - East of
3.6 Proposed High Cross Access 8,532 313 9,446 347 10,791 505 10,258 376 13,768 505
Whd 8,845 4% 9,792 4% 11,296 4.47%| 15.36% 10,634 4% 14,273
Madingley Rd - East of JJ
3.7 Thomson Ave Ebd 9,366 344 9,710 4% 10,369 380 10,750 4% 11,778 547 11,778 4.65% 9.57% 11,055 406 11,460 4% 14,920 547 15,467
Madingley Rd - East of JJ
37 Thomson Ave Whd 9,431 e 9,777 49%| 10231 s 10,606 a%| 11970 S0 11,881 4.86%| 12.02%| 0840 e 11,238 a%| 15734 S0 16,311
Madingley Rd - East of Clerk
38 Maxwell Rd Ebd o) e 9,464 a%| 10132 S 10,503 a%| 1154 539 12,079|  4.46%| 15.00%| 10817 =81 11,214 49| 14682 539 15,221
Madingley Rd - East of Clerk
3.8 Maxwell Rd Whd 9,470 347 9,817 4% 10,269 377 10,646 4% 12,009 579 12,587 4.60% 18.23% 10,879 399 11,278 4% 15,772 579 16,351
Madingley Rd - East of
3.9 Storey's Way Ebd 7,839 288 8,126 4% 8,873 326 9,199 4% 10,263 490 10,753 4.56% 16.90% 9,533 350 9,883 4% 13,360 490 13,851
Madingley Rd - East of
3.9 Storey's Way Whd 7,693 A 7,975 a%| 8772 = 9,093 4%| 10492 22 11,013|  4.74%| 21.11%| °9°7° a 9,718 a%| 14224 = 14,745
High Cross Access to
121 Madingley Rd Nbd s o 1,483 6% 139 i 1,483 6%| 2885 183 2,510) 7.29%| 69.20%| 139 i 1,483 6% 27°° 183 2,942
High Cross Access to
12.1 Madingley Rd Shd 1,457 97 1,554 6% 1,678 111 1,789 6% 3,497 151 1,805 8.36% 0.87% 1,678 111 1,789 6% 2,275 151 2,426
JJ Thomson Ave Access to
122 Madingley Rd Nbd 1,653 SE 1,763 6% 164 e 1,753 6% 2511 185 1,310| 14.14%| -25.26%| 164 109 1,753 6%| 279 185 2,975
JJ Thomson Ave Access to
12.2 Madingley Rd Sbd I 96 1,549 6%| 1230 82 1,318 6% 189 168 2,303| 7.30%| 74.69%| 1236 82 1,318 6%| 2°33 168 2,701
12.3 Clerk Maxwell Rd Nbd 453 30 483 6% 453 30 483 6% 453 30 1,806 1.66%| 274.20% 453 30 483 6% 453 30 483
12.3 Clerk Maxwell Rd Shd 395 26 421 6% 395 26 421 6% 395 26 1,800 1.46%| 327.07% 395 26 421 6% 395 26 421
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TECHNICAL NOTE PEREFNETE

Job Name: West Cambridge Masterplan

Job No: 31500/3503
Note No: TNOO1
Date: 1 July 2015

Prepared By: Robert Foster

Subject: Archaeological Trenches

Introduction

In May and June 2015, the University of Cambridge’s Archaeological Unit (UCAU) carried out an
archaeological investigation in the western, northern and eastern areas of the West Cambridge site,
predominantly in areas of grazing pasture that are currently used by the University’s School of
Veterinary Medicine. The archaeological investigation comprised 37 no. trenches varying in length and
depth, although the majority were less than 1m deep. PBA engineers visited site on 18, 19 and 20
May and 1 June 2015 to observe this investigation, log open trenches and to take a small humber of
soil samples for subsequent geo-environmental testing.

The locations of the archaeological trenches, notes, sketches and selected photographs are attached
to this note.

Ground Conditions

The ground conditions revealed by the archaeological investigation supported the general ground
model for the West Cambridge site i.e. localised and variable thicknesses of Head Deposits
(orange/brown clayey sand and gravel) overlying grey brown Gault Clay. Head Deposits were
prevalent on the higher ground and ridgeline west of the School of Veterinary Medicine.

Remnants of former site buildings (Merton Hall Farm outbuildings in the north-eastern area) and
evidence of land raising /landscaping in the northern area of the site were also identified during the
archaeological investigation.

Geoenvironmental Assessment

PBA took 10 samples of the near surface soils arising from the trench excavations for subsequent
geo-environmental testing. The archaeological trenches were positioned to target suspected
archaeological features identified by an earlier geophysical survey. Trenches were not positioned to
target potential sources of contamination. As such, the samples were scheduled for a general suite
comprising a range of common industrial contaminants to provide a general overview of the
background levels of potential contaminants in the near surface soils in the areas investigated.

The results of the geo-environmental testing and a summary of the results (Table 1) are attached to
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this note.

In order to assess the potential risk posed to human health by contaminants in the soll, the results of
the chemical analysis on soil samples have been compared to Defra’s Category 4 Screening Levels
(C4SLs). C4SLs are available for six substances (arsenic, benzene, benzo-a-pyrene, cadmium,
chromium IV and lead). For other potential contaminants, the results of the chemical analysis have
been compared to LQM/CIEH Suitable for Use Screening Levels (S4ULs).

The proposed land use of the site is predominantly academic/commercial. As such, the results of the
chemical analysis have been compared to C4SL/S4ULs for commercial and public open space (park)
land uses which are considered to be the most applicable to the proposed land use at the site. Full
details of the assessment criteria are attached to this note.

For the samples analysed, the measured concentrations of potential contaminants, as summarised on
Table 1 attached, are below the chosen assessment values for a commercial and public open space
(park) land use. Further, concentrations of contaminants were also below the more conservative
assessment values for a residential land use with home grown produce indicating the low background
level of potential contaminants within the shallow site soils in these areas of the site.
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@ Orange brown, slightly clayey to clayey in places, sandy fine to coarse angular
to sub rounded, flint and exotic gravel, very occasional cobbles.

HP- Hand penetrometer readings
E - Environmental Sample
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Plan E
w Ditch?
@ @ @ @ @
55m 52m 41m 40m 35m 25m
_— Land drain (150mm wide gravel)
- Ditch? Land drain - Dry Dry
150mm wide ground
filled land drains - Land drain (150mm wide gravel)
dry Dry
w TR 15 E
Section
55m @30m @25 @12m@10m Om
Containing occasional
0.2-0.3m 0.1 0.2 West @ chalk fragments
, b . 0.2-0.3m,
Mainly @ ! ' Mainly @ :© iMainly ChD Key
! ! occ patches 1@ 1 occ patches _ . . _
0.4m oce patches of @ ! : of i of 0.4-0.6m @ Dark brown, silty, clayey TOPSOIL with occasional sub angular flint gravel and
fragments of brick, pottery and slate.
Ditch? . . . . . )
y @45m e , @20m @1m ‘ @ Firm to soft, grey brown, slightly sandy, silty CLAY with occasional fine to
HP’s - 1.0, 1.6, 1.6 kg/cm? HP’s - 2.0, 2.4, 2.6 kg/cm? HP’s - 2.4, 1.8, 1.8 kg/cm? coarse, angular to sub rounded flint + exotic gravel, occasional rootlets and
cobbles.
@ Orange brown, slightly clayey to clayey in places, sandy fine to coarse angular
to sub rounded, flint and exotic gravel, very occasional cobbles.
HP- Hand penetrometer readings
E - Environmental Sample
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ceramic pipe - Dry

S TR19 N
20m Om
0-15m \_/@D—\// 0.15-0.2
Mainly @ !
atches of !
0.7m P ® ! |0.6m
T @3m
Land drain Land drain
N-S 100mm @ E-W 100mm Q&

ceramic pipe - Dry

No samples

S TR20 N
20m om
Mainly @ Patches 0.15-0.25m
0.5m of @
0.8m

No samples

peterbrett
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w TR21 E
Om 60m
0.15-_m
T @ Q%E1 0.3m- East
0.30m W 0.13-0.3m Key
©) :©E | Pockets ! ipocketsi i i i ) '@ ® @ Dark brown, silty, clayey TOPSOIL with occasional sub angular flint gravel and
o of @ Loiof@® ! P]f’%ets '@ | pockets || fragments of brick, pottery and slate.
Lo [ 10 i i i !
HEI P - ' 1 of ! i . . . . . )
0.6-0.7 P R of® | ! @ Firm to soft, grey brown, slightly sandy, silty CLAY with occasional fine to
0.3m 5m ' 6m 14m  15m 25m 27m 35m 36m39m 48m 5'4m 0.6 -0.7m coarse, angular to sub rounded flint + exotic gravel, occasional rootlets and
' , cobbles.
Ditch Diteh Ditch Ditch
T T @ Orange brown, slightly clayey to clayey in places, sandy fine to coarse angular
150mm ground filled to sub rounded, flint and exotic gravel, very occasional cobbles.
Ceramic i ;
land gﬁgam'c land drain (dry)
- Dry - Dry .
HP- Hand penetrometer readings
E - Environmental Sample
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S TR32 N
@3m

@13
4m
0.25-0.3m
E 0.4m ~
P o MG E 0.4m North
South L j E* @;I 0.5m
0.6 'YSheep 'Y ,Y 0.7m
@35m  remains 0.2
Brick Wall Brick Metal Service
wall pipe ?? trench
Wooden stake
W TR23 E
45m
@
@ @@l | @ B /@ 10! o
0.5-0.7 _/\.\QD/,/\—\ 0.5-0.7m
5m 7m 11m12m 18m 20m 23m 31Tm  35m T
Ditch T
Land drain
21 m ceramic
Ditch pipe dry

MG

Key

MADE GROUND - soft to firm, dark brown/black, sandy to very sandy, silty
CLAY with occasional to some up to cobble size.
Fragments of brick, concrete, timber, gravel, glass, metal and plastic

Dark brown, silty, clayey TOPSOIL with occasional sub angular flint gravel and
fragments of brick, pottery and slate.

Firm to soft, grey brown, slightly sandy, silty CLAY with occasional fine to
coarse, angular to sub rounded flint + exotic gravel, occasional rootlets and
cobbles.

Orange brown, slightly clayey to clayey in places, sandy fine to coarse angular
to sub rounded, flint and exotic gravel, very occasional cobbles.

HP- Hand penetrometer readings
E - Environmental Sample
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@50m

TR24

N

Om

0.15m

0.15

0.35
0.45
0.5

Occasional
pockets of @

(X) E 0.5m North

0.6
0.8

Key

@ Dark brown, silty, clayey TOPSOIL with occasional sub angular flint gravel and
fragments of brick, pottery and slate.

@ Firm to soft, grey brown, slightly sandy, silty CLAY with occasional fine to
coarse, angular to sub rounded flint + exotic gravel, occasional rootlets and

cobbles.

@ Orange brown, slightly clayey to clayey in places, sandy fine to coarse angular
to sub rounded, flint and exotic gravel, very occasional cobbles.

@ MADE GROUND - Firm to soft, grey brown, silty CLAY with occasional fine to
coarse, angular to sub rounded, flint gravel and fragment of brick and shells

® Relic Topsoil - dark brown, slightly silty to very silty, clay with occasional
fragments of brick and pottery

HP- Hand penetrometer readings
E - Environmental Sample
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TR24 — Buried structure / Made Ground west of Merton Hal Farm
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TR5 — Slightly polished clay surfaces observed in this area indicative of possible hill creep / solifluction

TR4 — Evidence of polished clay surfaces
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TR16 — Looking north

TR13 — Looking north

TR30 — Looking west

Caversham Bridge House, Waterman Place, Reading, Berkshire, RG1 8DN
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Potential Measured Values Critical Oultlier Test Assessment Values

Contaminant Number of [ Minimum | Maximum [Concentration| Critical Number S4UL Exceeding| S4UL Exceeding C4SL Exceeding
Tests Value Exceedng | POSpark | No CC [commerciall No CC [commerciall No CC

Arsenic mg/kg 10 6.4 24 15 26 0 170 ()| O - 640 (2)] O - 640 (3)] O -

Cadmium mg/kg 10 0.3 0.9 0.6 1.0 0 532 (1)] O - 190 (2)f O - 410 (3)] O -

Chromium mg/kg 10 22 32 29 34 0 33000 ()| O - 8600 (2)f O - - - -

Copper mg/kg 10 12 34 26 45 0 44000 (1)] O - | 68000 (2) O - - - -

Lead mg/kg 10 12 76 55 159 0 - - - - - - 2300 (3)| O -

Mercury mg/kg 10 <0.1 0.2 0.2 0.4 0 30 (1] O - 58 (2] O - - - -

Nickel mg/kg 10 20 40 28 38 1 3400 ()| O - 980 (2)] O - - - -

Selenium mg/kg 10 <1 <1 - - 0 1800 (1) O - 112000 (2)f O - - - -

Zinc mg/kg 10 35 320 131 246 1 2E+05 (1)] O - |7E+05 (2) O - - - -

Sulphate mg/l 10 <10.0 26

EPH (C10-C40) mg/kg 10 <10.0 <10.0

Organic matter % 10 0.4 4.1

pH Value pH Units 10 7.7 8.2

Notes

(1)  Denotes LQM/CIEH S4UL for public open space (park)

(2)  Denotes LQM/CIEH S4UL for commercial landuse

(3) Denotes C4SL for commercial landuse

Critical Concentration is the concentration which the actual mean concentration
will be below 19 times out of 20
Critical Value is the concentration above which values may be outliers of the data set.
Critical Concentrations are determined including values exceeeding Outlier Test

Values below the Method Detection Limit taken to be equal to the Method Detection Limit
Critical Values and Critical Concentrations have been determined assuming the data
forms a normally distributed dataset.
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Derwentside Environmental Testing Services

Certificate of Analysis
Certificate Number 15-36907
11-Jun-15

Client Peter Brett Associates
Caversham Bridge House
Waterman Place
Reading
Berkshire
RG1 8DN

Our Reference 15-36907
Client Reference 31500/3502
Contract Title West Cambridge
Description 4 Soil samples.
Date Received 04-Jun-15
Date Started 05-Jun-15
Date Completed 11-Jun-15
Test Procedures ldentified by prefix DETSn (details on request).

Notes Opinions and interpretations are outside the scope of UKAS accreditation. This
certificate is issued in accordance with the accreditation requirements of the United
Kingdom Accreditation Service. The results reported herein relate only to the material
supplied to the laboratory. Observations and interpretations are outside the scope of
ISO 17025. This certificate shall not be reproduced except in full, without the prior
written approval of the laboratory.

Approved By

Rob Brown
Business Manager
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- :

LUKAS

TESTING

Derwentside Environmental Testing Services Limited
Unit 2, Park Road Industrial Estate South, Consett, Co Durham, DH8 5PY
Tel: 01207 582333 « email: info@dets.co.uk « www.dets.co.uk Page 1of 8



Summary of Chemical Analysis

Soil Samples

Our Ref 15-36907
Client Ref 31500/3502
Contract Title West Cambridge

Derwentside Environmental Testing Services

Lab No 821328 821329 821330 821331
Sample ID TR16 TR13 TR9 TR8
Depth 0.50 0.40 0.50 0.60
Other ID
Sample Type ES ES ES ES
Sampling Date| 01/06/15| 01/06/15| 01/06/15| 01/06/15
Sampling Time n/s n/s n/s n/s
Test Method LOD  Units
Preparation
Stones >10mm DETSC 1003* 1 %m/m <1.0 <1.0 <1.0 <1.0
Moisture Content DETSC 1004* 0.1 % 20 14 9.0 24
Metals
Arsenic DETSC 2301# 0.2| mg/kg 12 12 12 6.4
Cadmium DETSC 2301# 0.1| mg/kg 0.4 0.5 0.5 0.3
Chromium DETSC2301# | 0.15| mg/kg 25 27 28 25
Hexavalent Chromium DETSC 2204* 1| mg/kg <1.0 <1.0 <1.0 <1.0
Copper DETSC 2301# 0.2| mg/kg 34 26 12 16
Lead DETSC 2301# 0.3 mg/kg 76 73 17 12
Mercury DETSC 2325# 0.05| mg/kg 0.21 0.22 <0.05 <0.05
Nickel DETSC 2301# 1| mg/kg 23 25 21 23
Selenium DETSC 2301# 0.5/ mg/kg <05 <0.5 <05 <0.5
Zinc DETSC 2301# 1| mg/kg 67 64 52 35
Inorganics
Conductivity DETSC 2009 1| uS/cm 240 270 220 350
pH DETSC 2008# 8.0 7.9 7.9 8.2
Cyanide Total DETSC 2130# 0.1 mg/kg 0.2 0.2 0.1 <0.1
Organic matter DETSC 2002# 0.1 % 2.7 3.0 1.6 0.4
Sulphate Aqueous Extract as SO4 DETSC 2076# 10 mg/| 15 15 13 26
Petroleum Hydrocarbons
EPH (C10-C12) DETSC 3311 10| mg/kg <10 <10 <10 <10
EPH (C12-C16) DETSC 3311 10| mg/kg <10 <10 <10 <10
EPH (C16-C21) DETSC 3311 10| mg/kg <10 <10 <10 <10
EPH (C21-C28) DETSC 3311 10| mg/kg <10 <10 <10 <10
EPH (C28-C35) DETSC 3311 10| mg/kg <10 <10 <10 <10
EPH (C35-C40) DETSC 3311 10| mg/kg <10 <10 <10 <10
EPH (C10-C40) DETSC 3311# 10| mg/kg <10 <10 <10 <10

Key: * -not accredited. # -MCERTS (accreditation only implied if report carries the MCERTS logo). n/s -not supplied.
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Derwentside Environmenta Testing Service
Summary of Asbestos Analysis
Soil Samples
Our Ref 15-36907
Client Ref 31500/3502
Contract Title West Cambridge
Lab No Sample ID Material Type Result Comment* Analyst
821328 TR16 0.50 SOIL NAD none Colin Patrick
821329 TR13 0.40 SOIL NAD none Colin Patrick
821330 TR9 0.50 SOIL NAD none Colin Patrick
821331 TR8 0.60 SOIL NAD none Colin Patrick

Crocidolite = Blue Asbestos, Amosite = Brown Asbestos, Chrysotile = White Asbestos. Anthophyllite, Actinolite and Tremolite are other forms of Asbestos.
Samples are analysed by DETSC 1101 using polarised light microscopy in accordance with HSG248 and documented in-house methods. NAD = No Asbestos
Detected. Where a sample is NAD, the result is based on analysis of at least 2 sub-samples and should be taken to mean 'no asbestos detected in sample'. Key: * -

not included in laboratory scope of accreditation.
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Summary of Chemical Analysis

Chromatograms

Our Ref 15-36907
Client Ref 31500/3502
Contract Title West Cambridge

Test

Method

Lab No
Sample ID
Depth

Other ID
Sample Type
Sampling Date
Sampling Time
LOD Units

821328

TR16

0.5

SOIL

06/01/2015

‘-\_—w

Derwentside Environmental Testing Services

Petroleum Hydrocarbons

Chromatogram: TPH 10-40
pA
PE
0-
-
60—3
4
2-
0:

Page 4 of 8



‘-\_—w

Derwentside Environmenta Testing Services
Summary of Chemical Analysis
Chromatograms
Our Ref 15-36907
Client Ref 31500/3502
Contract Title West Cambridge
Lab No 821329
Sample ID TR13
Depth 0.4
Other ID
Sample Type SOIL
Sampling Date| 06/01/2015
Sampling Time
Test Method LOD  Units
Petroleum Hydrocarbons
Chromatogram: TPH 10-40 *
w
120-
100-
%0-
-
«-
2-
. T F= T T T T
2 3 4 5 6 7 8 min
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Derwentside Environmental Testing Services
Summary of Chemical Analysis
Chromatograms
Our Ref 15-36907
Client Ref 31500/3502
Contract Title West Cambridge
Lab No 821330
Sample ID TR9
Depth 0.5
Other ID
Sample Type SOIL
Sampling Date| 06/01/2015
Sampling Time
Test Method LOD  Units
Petroleum Hydrocarbons
Chromatogram: TPH 10-40 *
JAZ
120—f
100-
80-
60-
e
20-
- , — — : : ‘
2 3 4 5 6 7‘ i; mn‘
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Derwentside Environmenta Testing Services
Summary of Chemical Analysis
Chromatograms
Our Ref 15-36907
Client Ref 31500/3502
Contract Title West Cambridge
Lab No 821331
Sample ID TR8
Depth 0.6
Other ID
Sample Type SOIL
Sampling Date| 06/01/2015
Sampling Time
Test Method LOD  Units
Petroleum Hydrocarbons
Chromatogram: TPH 10-40 *
S
120~
100-
8-
€0~
a
a:
. T T T T T == T I ' I Tt
2 3 4 § 6 7 8 min
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Derwentside Environmental Testing Services

Information in Support of the Analytical Results

Our Ref 15-36907
Client Ref 31500/3502
Contract West Cambridge

Containers Received & Deviating Samples
Holding time Inappropriate

Date exceeded for container for
Lab No Sample ID Sampled Containers Received tests tests
821328 TR16 0.50 SOIL 01/06/15 |GJ 250ml, GJ 60ml, PT 1L
821329 TR13 0.40 SOIL 01/06/15 |GJ 250ml, GJ 60ml, PT 1L
821330 TR9 0.50 SOIL 01/06/15 |GJ 250ml, GJ 60ml, PT 1L
821331 TR8 0.60 SOIL 01/06/15 |GJ 250ml, GJ 60ml, PT 1L

Key: G-Glass P-Plastic J-Jar T-Tub

DETS cannot be held responsible for the integrity of samples received whereby the laboratory did not undertake the sampling. In this instance samples received may
be deviating. Deviating Sample criteria are based on British and International standards and laboratory trials in conjunction with the UKAS note 'Guidance on
Deviating Samples'. All samples received are listed above. However, those samples that have additional comments in relation to hold time and/or inappropriate
containers are deviating due to the reasons stated. This means that the analysis is accredited where applicable, but results may be compromised due to sample
deviations. If no sampled date (soils) or date+time (waters) has been supplied then samples are deviating. However, if you are able to supply a sampled date (and
time for waters) this will prevent samples being reported as deviating where specific hold times are not exceeded and where the container supplied is suitable.

Soil Analysis Notes

Inorganic soil analysis was carried out on a dried sample, crushed to pass a 425um sieve, in accordance with BS1377.

Organic soil analysis was carried out on an 'as received' sample. Organics results are corrected for moisture and expressed on a dry weight basis.

The Loss on Drying, used to express organics analysis on an air dried basis, is carried out at a temperature of 28°C +/-2°C.

Disposal

From the issue date of this test certificate, samples will be held for the following times prior to disposal :-

Soils - 1 month, Liquids - 2 weeks, Asbestos (test portion) - 6 months
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Derwentside Environmental Testing Services

Certificate of Analysis
Certificate Number 15-36908
11-Jun-15

Client Peter Brett Associates
Caversham Bridge House
Waterman Place
Reading
Berkshire
RG1 8DN

Our Reference 15-36908
Client Reference 31500/3502
Contract Title WEST CAMBRIDGE
Description 6 Soil samples.
Date Received 04-Jun-15
Date Started 05-Jun-15
Date Completed 11-Jun-15
Test Procedures ldentified by prefix DETSn (details on request).

Notes Opinions and interpretations are outside the scope of UKAS accreditation. This
certificate is issued in accordance with the accreditation requirements of the United
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Summary of Chemical Analysis

Soil Samples

Our Ref 15-36908
Client Ref 31500/3502

Contract Title WEST CAMBRIDGE

Derwentside Environmenta

Testing Services

Lab No 821332 821333 821334 821335 821336 821337
TR2 TR21 TR22 TR24
Sample ID WEST| TR4 EAST| TR5 MID EAST| NORTH| NORTH
Depth 0.50 0.20 0.50 0.30 0.40 0.50
Other ID
Sample Type SOIL SOIL SOIL SOIL SOIL SOIL
Sampling Date| 20/05/15| 19/05/15| 19/05/15| 16/05/15| 18/05/15| 18/05/15
Sampling Time n/s n/s n/s n/s n/s n/s
Test Method LOD  Units
Preparation
Stones >10mm DETSC 1003* 1| % m/m <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Moisture Content DETSC 1004* 0.1 % 14 19 27 22 25 14
Metals
Arsenic DETSC 2301# 0.2| mg/kg 24 12 6.7 12 14 8.8
Cadmium DETSC 2301# 0.1 mg/kg 0.9 0.5 0.3 0.7 0.5 0.4
Chromium DETSC 2301# 0.15| mg/kg 30 32 28 29 22 25
Hexavalent Chromium DETSC 2204* 1| mg/kg <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Copper DETSC 2301# 0.2| mg/kg 18 26 17 32 23 14
Lead DETSC 2301# 0.3| mg/kg 18 53 13 63 49 27
Mercury DETSC 2325# 0.05| mg/kg <0.05 0.14 <0.05 0.17 0.19 <0.05
Nickel DETSC 2301# 1| mg/kg 40 26 28 22 21 20
Selenium DETSC 2301# 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Zinc DETSC 2301# 1| mg/kg 63 61 38 320 74 48
Inorganics
Conductivity DETSC 2009 1/ uS/cm 180 360 370 320 320 220
pH DETSC 2008# 8.0 7.8 8.2 7.7 7.9 8.0
Cyanide Total DETSC 2130# 0.1 mg/kg <0.1 0.2 <0.1 0.4 0.2 <0.1
Organic matter DETSC 2002# 0.1 % 1.2 3.7 0.8 4.1 3.7 1.5
Sulphate Aqueous Extract as SO4 DETSC 2076# 10 mg/| <10 17 15 26 25 11
Petroleum Hydrocarbons
EPH (C10-C12) DETSC 3311 10| mg/kg <10 <10 <10 <10 <10 <10
EPH (C12-C16) DETSC 3311 10| mg/kg <10 <10 <10 <10 <10 <10
EPH (C16-C21) DETSC 3311 10| mg/kg <10 <10 <10 <10 <10 <10
EPH (C21-C28) DETSC 3311 10| mg/kg <10 <10 <10 <10 <10 <10
EPH (C28-C35) DETSC 3311 10| mg/kg <10 <10 <10 <10 <10 <10
EPH (C35-C40) DETSC 3311 10| mg/kg <10 <10 <10 <10 <10 <10
EPH (C10-C40) DETSC 3311# 10| mg/kg <10 <10 <10 <10 <10 <10
Key: * -not accredited. # -MCERTS (accreditation only implied if report carries the MCERTS logo). n/s -not supplied. Page 2 of 10
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Derwentside Environmental Testing Sery

Summary of Asbestos Analysis
Soil Samples
Our Ref 15-36908

Client Ref 31500/3502
Contract Title  WEST CAMBRIDGE
Lab No Sample ID Material Type Result Comment* Analyst
821332 TR2 WEST 0.50 SoIL NAD none Colin Patrick
821333 TR4 EAST 0.20 SoIL NAD none Colin Patrick
821334 TR5 MID 0.50 SoIL NAD none Colin Patrick
821335 TR21 EAST 0.30 SoIL NAD none Colin Patrick
821336 TR22 NORTH 0.40 SoIL NAD none Colin Patrick
821337 TR24 NORTH 0.50 SoIL NAD none Colin Patrick

Crocidolite = Blue Asbestos, Amosite = Brown Asbestos, Chrysotile = White Asbestos. Anthophyllite, Actinolite and Tremolite are other forms of Asbestos.
Samples are analysed by DETSC 1101 using polarised light microscopy in accordance with HSG248 and documented in-house methods. NAD = No Asbestos
Detected. Where a sample is NAD, the result is based on analysis of at least 2 sub-samples and should be taken to mean 'no asbestos detected in sample'. Key: * -

not included in laboratory scope of accreditation.

Page 3 of 10



\

Derwentside Environmental Testing Services
Summary of Chemical Analysis
Chromatograms
Our Ref 15-36908
Client Ref 31500/3502
Contract Title  WEST CAMBRIDGE
Lab No 821332
Sample ID| TR2 WEST
Depth 0.5
Other ID
Sample Type SOIL
Sampling Date| 20/05/2015
Sampling Time
Test Method LOD  Units
Petroleum Hydrocarbons
Chromatogram: TPH 10-40 *
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Derwentside Environmenta Testing Services
Summary of Chemical Analysis
Chromatograms
Our Ref 15-36908
Client Ref 31500/3502
Contract Title WEST CAMBRIDGE
Lab No 821333
Sample ID| TR4 EAST
Depth 0.2
Other ID
Sample Type SOIL
Sampling Date| 19/05/2015
Sampling Time
Test Method LOD  Units
Petroleum Hydrocarbons
Ch_romatogram: TPH 10-40 *
ph|
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Derwentside Environmenta Testing Services
Summary of Chemical Analysis
Chromatograms
Our Ref 15-36908
Client Ref 31500/3502
Contract Title WEST CAMBRIDGE
Lab No 821334
Sample ID| TR5 MID
Depth 0.5
Other ID
Sample Type SOIL
Sampling Date| 19/05/2015
Sampling Time
Test Method LOD  Units
Petroleum Hydrocarbons
Chromatogram: TPH 10-40 *
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Derwentside Environmenta Testing Services
Summary of Chemical Analysis
Chromatograms
Our Ref 15-36908
Client Ref 31500/3502
Contract Title WEST CAMBRIDGE
Lab No 821335
Sample ID| TR21 EAST
Depth 0.3
Other ID
Sample Type SOIL
Sampling Date| 16/05/2015
Sampling Time
Test Method LOD  Units
Petroleum Hydrocarbons
Ch[’omatogram: TPH 10-40 *
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Derwentside Environmenta Testing Services
Summary of Chemical Analysis
Chromatograms
Our Ref 15-36908
Client Ref 31500/3502
Contract Title WEST CAMBRIDGE
Lab No 821336
Sample ID TR22
Depth 0.4
Other ID
Sample Type SOIL
Sampling Date| 18/05/2015
Sampling Time
Test Method LOD  Units
Petroleum Hydrocarbons
Chromatogram: TPH 10-40 *
>
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Derwentside Environmental Testing Services
Summary of Chemical Analysis
Chromatograms
Our Ref 15-36908
Client Ref 31500/3502
Contract Title  WEST CAMBRIDGE
Lab No 821337
Sample ID TR24
Depth 0.5
Other ID
Sample Type SOIL
Sampling Date| 18/05/2015
Sampling Time
Test Method LOD  Units
Petroleum Hydrocarbons
Chromatogram: TPH 10-40 *
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Derwentside Environmental Testing Services

Information in Support of the Analytical Results
Our Ref 15-36908
Client Ref 31500/3502

Contract WEST CAMBRIDGE

Containers Received & Deviating Samples
Inappropriate

Date container for
Lab No Sample ID Sampled Containers Received Holding time exceeded for tests tests
821332 TR2 WEST 0.50 SOIL 20/05/15 |GJ 250ml x2, GJ 60ml x2, PT 1L Chromium (14 days), pH (7 days), EPH/TPH (14 days)
821333 TR4 EAST 0.20 SOIL 19/05/15 |GJ 250ml x2, GJ 60ml x2, PT 1L Chromium (14 days), pH (7 days), EPH/TPH (14 days)
821334 TR5 MID 0.50 SOIL 19/05/15 |GJ 250ml x2, GJ 60ml x2, PT 1L Chromium (14 days), pH (7 days), EPH/TPH (14 days)
821335 TR21 EAST 0.30 SOIL 16/05/15 |GJ 250ml, GJ 60ml x2, PT 1L Chromium (14 days), pH (7 days), EPH/TPH (14 days)
821336 TR22 NORTH 0.40 SOIL 18/05/15 |GJ 250ml, GJ 60ml x2, PT 1L Chromium (14 days), pH (7 days), EPH/TPH (14 days)
821337 TR24 NORTH 0.50 SOIL 18/05/15 |GJ 250ml, GJ 60ml x2, PT 1L Chromium (14 days), pH (7 days), EPH/TPH (14 days)

Key: G-Glass P-Plastic J-Jar T-Tub

DETS cannot be held responsible for the integrity of samples received whereby the laboratory did not undertake the sampling. In this instance samples received may
be deviating. Deviating Sample criteria are based on British and International standards and laboratory trials in conjunction with the UKAS note 'Guidance on
Deviating Samples'. All samples received are listed above. However, those samples that have additional comments in relation to hold time and/or inappropriate
containers are deviating due to the reasons stated. This means that the analysis is accredited where applicable, but results may be compromised due to sample
deviations. If no sampled date (soils) or date+time (waters) has been supplied then samples are deviating. However, if you are able to supply a sampled date (and
time for waters) this will prevent samples being reported as deviating where specific hold times are not exceeded and where the container supplied is suitable.

Soil Analysis Notes

Inorganic soil analysis was carried out on a dried sample, crushed to pass a 425um sieve, in accordance with BS1377.
Organic soil analysis was carried out on an 'as received' sample. Organics results are corrected for moisture and expressed on a dry weight basis.

The Loss on Drying, used to express organics analysis on an air dried basis, is carried out at a temperature of 28°C +/-2°C.

Disposal

From the issue date of this test certificate, samples will be held for the following times prior to disposal :-

Soils - 1 month, Liquids - 2 weeks, Asbestos (test portion) - 6 months
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Rationale for Selection of Criteria for Tier 2 (Generic) Contamination Assessment

1 Introduction

The aim of this document is to present an
explanation for the selection of the assessment
criteria routinely used by PBA when undertaking a
Tier 2 contamination risk assessment. Any
deviation from the routine criteria and/or selection
of criteria for parameters not covered in this
document will be described in the report text.

A Tier 2 assessment is a quantitative assessment
using published criteria to “screen” the site-
specific contamination testing data and identify
potential hazards to specific receptors. Generic
criteria are typically cautious in derivation and
exceedance does not indicate that a site is
statutorily contaminated and/or necessarily
unsuitable for use in the planning context. These
criteria are used to identify situations where further
assessment and/or action is required.

This document is divided into general introductory
text and sections on soils, waters and soil gases.

2 General Notes

This document should be read in conjunction with
another entitled “PBA  Methodology for
Assessment of Land Contamination” which
summarises the legislative regime and our
approach to ground contamination and risk
assessment.

Any PBA interpretation of contamination test
results is based on a scientific and engineering
appraisal. The perceptions of, for example,
banks, insurers, lay people etc are not taken into
account.

Any tables included in this document are
produced for ease of reference to the criteria,
they do not in any way replace the documents
of origin (which are fully referenced) and
which should be read to ensure appropriate
use and interpretation of the data.

Generic criteria provide an aid to decision-making,
but they do not replace the need for sound
professional judgement in risk assessment (EA,
2006b). The criteria are based on numerous and
complex assumptions. The appropriateness of
these assumptions in a site-specific context
requires confirmation on a project by project basis.
Our interpretative report will comment on the
appropriateness of the routine criteria for project
objectives or ground conditions. It is important to
note that if the use of the published criteria is
challenged, it may be necessary to carry out
modelling to generate site-specific assessment
criteria.

Page 1 of 15

3 Criteria for Assessing Soil
Results

3.1 Potential Harm to Human Health

The criteria routinely used by PBA as Tier 2 soll
screening values for the protection of human
health are:-

. Soil Guidance Values (SGVs) published
in 2009 using CLEAvV1.06,
. Category 4 Screening Levels (C4SLs)

published in 2014 which adopt a “low level of
toxicological concern” (LLTC) as the
toxicological benchmark

. Suitable 4 Use Levels (S4ULs)
published in 2015 which adopt a minimal or
torable risk as described in SR2 (EA 2009c).

The criteria have been generated using the
Contaminated Land Exposure Assessment model
(CLEA) and supporting technical guidance (EA,
2009a, 2009b, 2009c). The CLEA model uses
generic assumptions about the fate and transport
of chemicals in the environment and a generic
conceptual model for site conditions and human
behaviour to estimate child and adult exposures to
soil contaminants for those potentially living,
working, and/or playing on contaminated sites
over long time periods (EA, 2009b).

The CLEA software 2009 has changed
significantly since 2005 and is now a deterministic
model. The CLEA model has been updated to
incorporate  the changes to  exposure
assessments. The software was amended to
version 1.06 to fix some bugs. The handbook
referring to version 1.05 is still valid as the
functionality has not changed between version
1.05 and 1.06. The software has not been
updated to incorporate Defra’'s revised Statutory
Guidance (SG) (CL:AIRE 2013).

The CLEA model uses ten exposure pathways
(Ingestion (outdoor soil, indoor dust, homegrown
vegetables and soil attached to homegrown
vegetables), Dermal Contact (outdoor soil and
indoor dust) and Inhalation (outdoor dust, indoor
dust, outdoor vapours and indoor vapours)).
There are exposure pathways not included in the
CLEA model such as the permeation of organics
into plastic water supply pipes.

The presence and/or significance of each of the
potential exposure pathways is dependant on the
land use being considered. The model uses
standard land use scenarios as follows:-

Residential — habitation of a dwelling up to two
storeys high with various default material and
design parameters, access to either private or
nearby community open space with soil track back
to form indoor dust. Assumes ingestion of
homegrown produce.

Allotments — the model has default parameters

Revision 13 January 2015



Rationale for Selection of Criteria for Tier 2 (Generic) Land Contamination Assessment

for use and consumption of vegetables but not
animals or their products (eggs).

Industrial/commercial — assumes office or light
physical work in a permanent three storey
structure with breaks taken outside and that the
site is NOT covered in hardstanding.

Recent guidance (Defra 2012) introduces a four
stage classification system where Category 1 sites
are obviously contaminated and Category 4 sites
uncontaminated as defined by EPA 1990. Outside
of these categories further specific risk
assessment is required to determine if the site
should fall into Category 2 contaminated or
category 3 uncontaminated. Category 4 screening
values are considered to be more pragmatic than
the current published SGV/GAC criteria but still
strongly precautionary with the aim of allowing
rapid identification of sites where the risk is above
minimal but still low/acceptable (within the context
of Part 2A).

At the end of 2013 technical guidance in support
of Defra’s revised Statutory Guidance (SG) was
published (CL:AIRE 2013) which provided:

A methodology for deriving C4SLs for the
standard land-uses and two new public open
space scenarios using the updated assumptions
relating to the modelling of human exposure to solil
contaminants; and

» A demonstration of the methodology, via the
derivation of C4SLs for six substances — arsenic,
benzene, benzo(a)pyrene, cadmium, chromium
(VI) and lead.

Following issue of an Erratum in December 2014
a Policy Companion Document was published
(Defra 2014B).

Soil Guideline Values (SGVs)

The first series of SGVs were generated using a
probabilistic version of the CLEA model.
However, on 22 July 2008 DEFRA announced the
withdrawal of these SGVs and revised SGVs were
calculated for all substances except lead using a
deterministic version of the CLEA model (v1.05).
Table 1 presents the SGVs which have not been
withdrawn but it should be noted that they were
developed using assumptions for body weight and
inhalation rates that have been revised since
publication.

Category 4 Screening Levels (C4SLs)

Table 6 summarises the C4SL (DEFRA 2014B)
for each of the six substances. PBA will use the
criteria for lead and may use the other criterion,
depending on site specific conditions.

GAC'’s & Suitable 4 Use Levels (S4ULs)

In July 2009, Generic Assessment Criteria (GACSs)
for 82 substances were published by the
Chartered Institute of Environmental Health

(CIEH) (LQM and CIEH, 2009) using the then
current version of the CLEA software v1.04 and

Page 2 of 15

replacing those generated in 2006 using the
original version of the model CLEA UK beta. In
2015 S4ULs were published by LQM/CIEH to
replace the second edition GACs. Table 7
summarises the S4ULs.

Note on Mercury, Chromium and Arsenic
Assessment The analytical testing routinely
undertaken by PBA  determines total
concentration, however, the toxicity depends on
the form of the contaminant.

If a source of Mercury, Chromium or Arsenic is
identified or the total concentration exceeds the
relevant worst case speciated criteria it will be
desirable/necessary to undertake additional
speciated testing and further assessment.

Note on Asbestos

Asbestos in soil and made ground is currently
under review by a number of bodies. There are no
current published guidance values for asbestos in
soil other than the waste classification values
given in the EA’'s Technical Guidance WM2,
Hazardous Waste — Interpretation of the definition
and classification of hazard waste (3d Edition,
2013). This guidance is only appropriate for soils
that are being discarded as waste.

Testing for asbestos will be carried out on
selected samples of made ground encountered
during investigation, initially samples will be
subjected to an asbestos screen and, if asbestos
is found to be present, subjected to quantification.
The reader is directed to the report text for
guidance on the approach adopted in respect to
any asbestos found to be present. Further
guidance is also available in the 2014 CIRIA
publication C733, Asbestos in soil and made
ground: a guide to understanding and managing
risks.

Note on the use of C4SLs

A letter from Lord de Mauley dated 3" September
2014 provides more explicit direction to local
authorities on the use of the C4SL in a planning
context. The letter identifies four key points:

1) that the screening values were developed
expressly with the planning regime in mind

2) their use is recommended in DCLG's planning
guidance

3) soil concentrations below a C4SL limit are
considered to be ‘definitely not contaminated’
under Part IIA of the 1990 Environmental
Protection Act and pose at most a ‘low level of
toxicological concern’ and

4) exceedance of a C4SL screening value does
not mean that land is definitely contaminated, just
that further investigation and assessment may be
warranted.

3.2 Potential Harm to the Built Environment

Land contamination can pose risks to buildings,

Revision 14 Issued March 2015



Rationale for Selection of Criteria for Tier 2 (Generic) Land Contamination Assessment

building materials and services (BBM&S) in a
number of ways. Volatile contaminants and gases
can accumulate and cause explosion or fire.
Foundations and buried services can be damaged
by corrosive substances and contaminants such
as steel slags can create unstable ground
conditions through expansion causing structural
damage. PBA use the following primary guidance
to assess the significance of soil chemistry with
respect to its potential to harm the built
environment.

i) Approved Document C - Site Preparation and
Resistance to Contaminants and Moisture.
(DCLG 2010);

i) Concrete in aggressive ground SD1 (BRE
2005);

iii) Guidance for the selection of water supply
pipes to be used in brownfield sites (UKWIR
2011);

iv) Protocols published by agreement between
Water UK and the Home Builders Federation
providing supplementary guidance which
includes the Risk Assessment for Water
Pipes (the ‘RA’) (Water UK 2014).

v) Performance of Building Materials in
Contaminated Land report BR255 (BRE
1994).

vi) Risks of Contaminated Land to Buildings,
Building Materials and Services. A Literature
Review - Technical Report P331 (EA 2000).

vii) Guidance on assessing and managing risks to
buildings from land contamination - Technical
Report P5 035/TR/01 (EA 2001).

3.3 Potential to Harm Ecosystems, Animals,
Crops etc

The criteria routinely used by PBA as Tier 2
screening values to assess the potential of soll
chemistry to harm ecosystems are taken from the
following guidance and summarised in are given in
Table 2.

i) Ecological Risk Assessment (ERA) Science
Report Series SC070009, published by the
Environment Agency, Bristol (EA, 2008);

i) The Restoration and Aftercare of Metalliferous
Mining Sites for Pasture and Grazing (ICRCL
70/90, 1990); and

i) Code of Practice for Agricultural Use of
Sewage Sludge 2™ Edition (DOE, 2006).

iv) BS 3882:2007 Specification for topsoil and
requirements for use. Unless stated in the
report the assessment is solely for phytotoxic
parameters and additional assessment is
required to determine suitability as a growing
medium.

Page 3 of 15

4 Criteria for Assessing Liquid
Results

4.1 Potential Harm to Human Health

The criteria routinely used by PBA as Tier 2 water
screening values (Table 3) are taken from the
Water Supply (Water Quality) Regulations (Defra
2010). It should be noted that some of the
prescribed concentrations listed in the Water
Supply Regulations have been set for reasons
other than their potential to cause harm to human
health. The concentrations of iron and
manganese are controlled because they may taint
potable water with an undesirable taste, odour or
colour or may potentially deposit precipitates in
water supply pipes.

4.2 Potential to Harm Controlled Waters

Controlled Waters are rivers, estuaries, coastal
waters, lakes and groundwaters. Water in the
unsaturated zone is not groundwater but does
come within the scope of the term “ground waters”
as used and defined in the Water Resources Act
1991. It will continue to be a technical decision for
the Environment Agency to determine what is
groundwater in certain circumstances for the
purposes of the Regulations. The approach
adopted by PBA considers the objectives of the
Water Framework Diredctive (WFD) and the
Groundwater Daughter Directive (GWDD) (refer to
PBA Methodology).

When assessing ground condition data the aim is
to identify whether there could be an
environmentally significant input to groundwater.
An environmentally insignificant input into
groundwater would be one that could not have any
effect on (i) any of the receptors noted in the
Water Framework/GWDD definition of pollution (i)
the chemical status of a groundwater body; or (iii)
could give rise to a significant and sustained rising
trend in the concentrations of pollutants in
groundwater as noted in those directives. PBA
uses the approach presented in Groundwater
Protection Policy and Practice (GP3) (EA 2013).
The criteria routinely used by PBA as Tier 2
screening values (Tables 3, 4 and 5) are taken
from directions to the Environment Agency (EA
2010). Reference is also made to Directive
2013/39/EU (12 August 2013) amending
Directives 2000/60/EC and 2008/105/EC as
regards priority substances in the field of water
policy. While the Directive has yet to be
transposed, it is intended that the standards it sets
will apply for the purposes of the second cycle of
river basin plans.

The 2014 Water Framework Directive
implementation in England and Wales: new and
updated standards to protect the water
environment - Directions to the Environment
Agency relating to the Groundwater Directive
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Rationale for Selection of Criteria for Tier 2 (Generic) Land Contamination Assessment

(Directive 2006/118/EC) informs interested
parties of the new and updated environmental
standards to be used in the second cycle of Water
Framework Directive (2000/60/EC) river basin
management planning process in England and
Wales. It also presents new and updated
assessment criteria for biological elements that
must be monitored to assess the ecological status
of surface water bodies. The relevant Directions to
the Environment Agency and Natural Resources
Wales (referred to hereafter as the Agencies) will
be updated to give legal effect to the standards
(currently not updated).

5 Criteria for Assessing Gas
Results

PBA use the following primary guidance on gas
monitoring methods and strategy, the assessment
of risk posed by soil gases (including Volatile
Organic Compounds (VOCs)) and mitigation
measures/risk reduction during site development.

i) BS 8576:2013 — Guidance on Ground Gas
Investigations: Permanent gases and Volatile
Organic Compounds (VOCSs). (BSI 2013)

i) A pragmatic approach to Ground Gas Risk
Assessment. CL:AIRE Research Bulletin
RB17 (Card 2012)

iii) The VOCs Handbook. C682 (CIRIA 2009).

iv) Assessing risks posed by hazardous gases to
buildings C665 (CIRIA 2007);

v) Guidance on evaluation of development
proposals on sites where methane and carbon
dioxide are present. (NHBC 2007); and

vi) Code of practice for the characterization and
remediation from ground gas in affected
developments BS 8485 (BSI 2007)

Gas and borehole flow data are used to obtain the
gas screening value (GSV) for methane and
carbon dioxide. The GSV is used to establish the
characteristic  situation and to make
recommendations for gas protection measures for
buildings if required.

Radon

PBA use the following primary guidance to assess

the significance of the radon content of soil gas.

i) Radon: guidance on protective measures for
new dwellings. Report BR211 (BRE, 2007);
and

i) Radon Atlas of England, R290 (NRPB, 1996).
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Table 1: Tier 2 Criteria for the Assessment of Potential Contaminant Concentrations in Soil — Protection
of Human Health Published Soil Guideline Value (2009) with SOM of 6%

Determinand

Allotments

Residential with

Commercial/
Industrial

plant uptake

Arsenic (Inorganic) 43 32 640
Cadmium 1.8 10 230
Mercury (elemental) 1 26 26
Mercury (inorganic) 80 170 3600
Methyl Mercury 8 11 410
Nickel 230 130 1800
Selenium 120 350 13000
Benzene 0.07 0.33 95
Toluene 120 610 4400
Ethylbenzene 90 350 2800
Xylenes # 160 230 2600
Phenol 280 420 3200
Dioxins, Furans and dioxin-like PCBs * 0.008 0.008 0.24
Units mg/kg

# from the three isomers the most conservative criterion has been selected for each scenario

* these SGVs are now recognised to have limitations and should be used with caution

Table 2 Tier 2 Criteria for the Assessment of Potential Contaminant Concentrations in Soil — Protection

of Ecological Systems

ICRCL 70/90° Code of BS 3882:2007
Practice for Specification
Proposed X i
SSvs P Agricultural | for to_psoH and
Use of Sewage | requirements
Parameter Sludge © for use
Maximum Phytotoxic
Livestock Crop Growth contaminants
mg/kg mg/kg mg/kgDS
Benzo(a)pyrene 0.15
Arsenic 500 1000 50
Cadmium 30 50 1.15 3
Chromium 21.1 400
Copper 500 250 88.4 80/ 100/ 135/ 200° | <100/<135/<200
Fluoride 1000 500
Lead 1000 167.9 300
Mercury 0.06 1
Molybdenum 4
Nickel 25.1 50/ 60/ 75/ 110°¢ <60/<75/<110f
Pentachlorobenzene 0.029
Pentachlorophenol 0.6
Selenium 3
Tetrachloroethene 0.01
Toluene 0.3
Zinc 3000 1000 90.1 200/200/200/300° | <200/<200/<300

a. Interdepartmental Committee on the Redevelopment of Contaminated Land (ICRCL) 70/90 Restoration and Aftercare of
Metalliferous Mining Sites for Pasture and Grazing 1st edition 1990.
b. Proposed Soil Screening Values (SSVs) — Consultation, Environment Agency 2008. Threshold which if exceeded prompts

further assessment.

c. Maximum permissible concentration of potentially toxic elements from the Code of Practice for Agricultural Use of Sewage

Sludge. Second Edition. DOE 2006.

d. Concentrations are for contamination derived from mine spoil. In other situations the speciation may be more available.
Factors include total concentration, speciation, particle size, pH, species of plant, type of animal/grazing habit.
e.  Where four values are presented, concentrations are for soils with pH values 5.0-5.5/ 5.5-6.0/ 6.0-7.0/ >7.0

=
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Table 3: Tier 2 Criteria for Screening Selected Contaminants in Groundwater

Protection of Human ‘ Protection of Controlled Waters
Health
Parameter
Water Supply (Water ‘ Test 2 Test 2 Test 4
Quality) Regulations 2000 Minimum Maximum
Metal/Semi Metal:
Antimony (ug/l) 5
Arsenic (ug/l) 10 51.6 199 7.5
Boron (ug/l) 1000 750
Cadmium (ug/l) 5 0.2 11 3.75
Chromium (ug/l) 50 5 27.6 375
Copper (ug/l) 2000 10.1 57.8 1500
Iron (pg/l) 200
Lead (ug/l) 25 (10 from 25/12/13) 7.3 39.8 18.8
Manganese (ug/l) 50
Mercury (ug/l) 1 0.75
Nickel (ug/l) 20 20.2 116 15
Selenium (pg/l) 10
Zinc (ugll) - 75.8 414 3750
Other:
Ammonium NH4 (mg/l) 0.5
Ammonia NH3 (mg/l) - 0.3 1.73 0.29 0.29
Chloride (mg/l) 250 188 187.5
Cyanide (ug/l) 50
Electrical Conductivity 2500 1880
(uS/cm)
pH (pH units) 6.5t0 10
Nitrate NO3 (mg/l) 50 42 42
Sulphate (mg/l) 250 188 188
Organics:
Anthracene 0.1 0.55
Benzene (ug/l) 1 10.1 55.2 0.75 0.75
Benzo(a)pyrene (ug/l) 0.01 0.075
Chloroform (ug/l) 100 a 2.53 13.8 75 75
1.2-Dichloroethane (ug/l) 3 2.25 2.25
Fluoranthene 0.1 0.6
Naphthalene (ug/l) - 2.4 13.2
Phenol Total (mg/l) 0.5 15.2 82.8
PAHSs (ug/l) 0.1b
Pesticides (ug/l) 0.03c
Toluene (ug/l) - 50.5 276
Trichloroethene TCE (ug/l) 10d 10.1 55.2 7.5 7.5
Tetrachloroethene PCE (ug/l) 10d 10.1 57.8 7.5 7.5
Tetrachoromethane (ug/l) 3
Vinyl Chloride (pg/l) 0.5
Xylene (ug/l) - 30.3 166
Notes
TV Threshold Values for each groundwater body are given in the River Basin Management Plans (RBMP)

Test2  Groundwater Impacts on Surface Water — Minimum is the lowest TV for any RBMP
Test4  Groundwater Drinking Water Protected Areas — designed to be equivalent to a 95% standard
Test5  General Quality of Groundwater Body — designed to be equivalent to a 95% standard
a. Sum for Tri-halomethanes — chloroform, bromoform, dibromochloromethane, bromodichloromethane
b.  Concentration for sum of benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(ghi)perylene, indeno(1,2,3-cd)pyrene
c.  Sum for Aldrin, Dieldrin, Heptachor and Heptachor epoxide
d. Sum of TCE and PCE
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Table 4a : Specific Pollutants — Currently Inforce
Pollutant Rivers and Freshwater Lakes @ Transitional and Coastal Waters

2,4-Dichlorophenoxyacetic acid (2,4-D) 0.3 (1.3)* 0.3 (1.3)*
2,4-Dichlorophenol 20 20
Ammonia (Un-ionised) as Nitrogen Not applicable 21
Arsenic # 50 25
Chlorine (total available) 2 (5)* (20)*
Chromium VI 3.4 0.6 (32)*
Chromium Il 4.7 (32)*
Copper — standard is hardness dependant 1/6/10/ 28 5

for freshwater

Cyanide 1(5)* 1(5)*
Cypermethrin as ng/l 0.1 (0.4)* 0.1 (0.4)*
Diazinon 0.01 (0.02)* 0.01 (0.1)*
Dimethoate 0.48 (4)* 0.48 (4)*
Iron as mg/l 1 1
Linuron 0.5 (0.9)* 0.5 (0.9)*
Mecoprop 18 (187)* 18 (187)*
Permethrin (0.01) (0.01)
Phenol 7.7 (46)* 7.7 (46)*
Toluene 50 (380)* 40 (370)*
Zinc — standard is hardness dependant 8/ 50/ 75/ 125 40
for freshwater

i All units ug/l unless otherwise stated.

ii.  The standard is the annual mean standard over a period of 12 consecutive months unless otherwise stated.
iii. Values in brackets () indicates the 95-percentile standard where the standard is exceeded if the measured concentration is

above the standard for 5% or more of the time.

iv.  Values marked * indicate that the standard is not to be used for the purpose of classifying the ecological status or potential

of bodies of surface water.

v. #indicates that the standard is the dissolved fraction obtained by filtration through a 0.45um filter.

vi. Where four values are presented, concentrations are for soils withCaCO; concentration <50/50-100/100-250/>250 mg/I

Reproduced from Part 4 of The River Basin Districts Typology, Standards and Groundwater threshold values (Water Framework

Directive) (England and Wales) Direction 2010.
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Table 4b Proposed Standards for 29 specific pollutants

All Concentrations in ug/I

Standard
Substances Fresh water Salt water Existing-E
Long-term Short- term | Long-term Short- term | Revised-R
(Mean) (95 (Mean) (95 New-N
percentile) percentile)
Unionised ammonia 21 E
Arsenic 50 25 E
Benzyl butyl phthalate 7.5 51 0.75 10 N
Carbendazim 0.15 0.7 N
Chlorothalonil 0.035 1.2 N
Chromium(lIl) 4.7 32 E
Chromium(VI) 34 0.6 32 E
Chlorine 2 5 10 E
3.76 dissolved, where
DOC <1mg/I
; : 3.76 + (2.677 x
Copper bioavailable 1 (DOC/2)-0.5)) R
dissolved, where
DOC >1mg/l
Cyanide 1 5 1 5 E
Cypermethrinl 0.1 0.4 0.1 0.4 E
Diazinon 0.01 0.02 0.01 0.26 R/E
2,4- dichlorophenol 4.2 140 0.42 6 R
2,4- dichlorophenoxyacetic acid | 0.3 1.3 0.3 1.3 E
3,4- dichloroaniline 0.2 5.4 0.2 5.4 N
Dimethoate 0.48 4.0 0.48 4.0 E
Glyphosate 196 398 196 398 N
Iron 1 1 E
Linuron 0.5 0.9 0.5 0.9 E
Manganese bioavailable 123 N
Mecoprop 18 187 18 187 E
Methiocarb 0.01 0.77 N
Pendimethalin 0.3 0.58 N
Permethrin 0.001 0.01 0.0002 0.001 R
Phenol 7.7 46 7.7 46 E
Tetrachloroethane 140 1848 N
Triclosan 0.1 0.28 0.1 0.28 N
Toluene 74 380 74 370 R/E
10.9 plus 6.8 dissolved plus
Ambient Ambient Background
Zinc bioavailable Background Concentration (ug/l) R
Concentration
(Hol)

1

Note that cypermethrin becomes a Priority Substance under 2013/39/EU but there will be a transitional period before the

PS standards apply.
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Table 5: Surface Waters - Priority Substances — Standards for Chemical Status

Maximum Allowable

Pollutant Annual Average Concentration
Inland Other Inland Other
Alachlor 0.3 0.3 0.7 0.7
Anthracene 1.0 (0.1) 1.0 (0.1) 0.1 0.1
Atrazine 0.6 0.6 2.0 2.0
Benzene 10 8 50 50
Brominated diphenylether 0.0005 (NA) 0.0005 (NA) 0.14 0.014
Cadmium (and its compounds) # — <0.08/ 0.08/ 0.2 <0.45/ 0.45/ 0.6/ | <0.45/ 0.45/ 0.6/
hardness dependant 0.09/0.15/0.25 09/15 0.9/15
Carbon tetrachloride 12 12 NA NA
C10-13 Chloroalkanes 0.4 0.4 14 14
Chlorfenvinphos 0.1 0.1 0.3 0.3
Chlorpyrifos 0.03 0.03 0.1 0.1
Aldrin, Dieldin, Endrin, Isodrin (Sum) 0.01 0.005 NA NA
DDT Total 0.025 0.25 NA NA
Para-para-DDT 0.01 0.01 NA NA
1,2-Dichloroethane 10 10 NA NA
Dichloromethane 20 20 NA NA
Di(2-ethylhexyl)-phthalate (DEHP) 1.3 1.3 NA NA
Diuron 0.2 0.2 1.8 1.8
Endosulfan 0.005 0.0005 0.01 0.004
Fluoranthene 0.1 (0.0063) 0.1 (0.0063) 0.12 0.12
Hexachlorobenzene 0.01 (NA) 0.01 (NA) 0.05 0.05
Hexachlorobutadiene 0.1 (NA) 0.1 (NA) 0.6 0.6
Hexachlorocyclohexane 0.02 0.002 0.04 0.02
Isoproturon 0.3 0.3 1 1
Lead (and its compounds) # 7.2(1.2) 7.2 (1.3) 14 14
Mercury (and its compounds) # 0.05 (NA) 0.05 (NA) 0.07 0.07
Naphthalene 2.4 (2.0) 1.2 (2.0) 130 130
Nickel (and its compounds) # 20 (4) 20 (8.6) 34 34
Nonylphenol 0.3 0.3 2 2
Octylphenol 0.1 0.01 NA NA
Pentachlorobenzene 0.007 0.0007 NA NA
Pentachlorophenol 0.4 0.4 1 1
Benzo(a)pyrene (v) 0.05 (0.00017) | 0.05 (0.00017) 0.27 0.027
Benzo(b)fluoranthene (v) 0.03 (NA) 0.03 (NA) NA NA
Benzo(k)fluoranthene (v) 0.03 (NA) 0.03 (NA) 0.017 0.017
Benzo(ghi)perylene (v) 0.002 (NA) 0.002 (NA) 0.017 0.017
Indeno(1,2,3-cd)pyrene (v) 0.002 (NA) 0.002 (NA) 0.017 0.017
Simazine 1 1 4 4
Tetrachloroethylene 10 10 NA NA
Trichloroethylene 10 10 NA NA
Tributyl tin compounds 0.0002 0.0002 0.0015 0.0015
Trichlorobenzenes 0.4 0.4 NA NA
Trichloromethane 25 25 NA NA
Tifluralin 0.03 0.03 NA NA
Dicofol 0.0013 0.000032 NA NA
PFOS (9.1) 0.00065 0.00013 36 7.2
Quinoxyfen 0.15 0.015 2.7 0.54
Dioxins and like compounds NA NA
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Maximum Allowable

Pollutant Annual Average Concentration

Inland Other Inland Other
Aclonifen 0.12 0.012 0.12 0.012
Bifenox 0.012 0.0012 0.04 0.004
Cybutryne 0.0025 0.0025 0.016 0.016
Cypermethrin 0.00008 0.000008 0.0006 0.00006
Dichlorvos 0.0006 0.00006 0.0007 0.00007
HBCDD 0.0016 0.0008 0.5 0.05
Heptachlor and heptachlor epoxide 2x10” 1x10°® 3x10* 3x10”°
Terbutryn 0.065 0.0065 0.34 0.034
i Units ug/I

ii.  The EQS are expressed as total concentrations in the whole water sample except for #.

iii. #indicates that the EQS is dissolved concentration obtained by filtration through 0.45um filter.

iv. Inland = surface waters encompassing rivers and lakes and related artificial or heavily modified water bodies.

v. Hardness Classifications; Where five values are presented, concentrations are for soils with CaCO3 concentration <40/ 40-
50/ 50-100/ 100-200/>200 mg/|

vi.  For the group of priority substances of polycyclic aromatic hydrocarbons (PAHs) benzo(a)pyrene can be considered a
marker for the other PAHs and therefore only this substance need be monitored

New or revised substance in Directive 2013/39/EU BUT currently without revised Direction — the additions and revisions are
considered as proposed. The proposed revised concentration is presented in brackets

Reproduced from Part 5 of The River Basin Districts Typology, Standards and Groundwater threshold values (Water Framework

Directive) (England and Wales) Direction 2010 and Directive 2013/39/EU

Table 6: Category 4 Screening Levels (C4SL) — Table taken from SP1010: Development of Category 4
Screening Levels for Assessment of Land Affected by Contamination — Policy Companion Document
(Department for Environment, Food and Rural Affairs December 2014)

Residential Residential Allotments Commercial Public Public
(with home- (without Open Open
grown home-grown Space 1 Space 2
produce) produce)
Arsenic 37 40 49 640 79 170
Benzene 0.87 3.3 0.18 98 140 230
Benzo(a)pyrene | 5.0 5.3 5.7 77 10 21
Cadmium 22 150 3.9 410 220 880
Chromium VI 21 21 170 49 21 250
Lead 200 310 80 2300 630 1300

All in mg/kg
Public Open Space 1 — for grassed area adjacent to residential housing
Public Open Space 2 - Park Type Public Open Space Scenario
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Table 7: Suitable 4 Use Levels (S4UL) - units are mg/kg Dry Weight

Determinand Allotment RwHP RwoHP Commergal/ POSresi POSpark
= = Industrial
Metals
Arsenic (Inorganic)® ™ ° 43 37 40 640 79 170
Beryllium *> % 35 1.7 1.7 12 2.2 63
Boron *” ¢ 45 290 11000 240000 21000 46000
Cadmium (pH6-8) ™ 7 1.9 11 85 190 120 532
Chromium (trivalent) *™ %9 18000 910 910 8600 1500 33000
Chromium (hexavalent) ® ™ ° 1.8" 6 6 33 7.7 220'
Copper "¢ 520 2400 7100 68000 12000 44000
Mercury (elemental) ™7 21 1.2 1.2 58" (25.8) 16 30" (25.8)
Mercury (inorganic) * ™ 19 40 56 1100 120 240
Methylmercury > ¢ 6 11 15 320 40 68
Nickel >™© 230° 180° 180° 980° 230° 3400°
Selenium *™° 88 250 430 12000 1100 1800
Vanadium *> ¢ 91 410 1200 9000 2000 5000
Zinc®™° 620 3700 40000 730000 81000 170000
BTEX Compounds (SOM 1%/ 2.5%/ 6%)
Benzene >4 0.0%)7(/)%)34/ 0.0%75.17/ 0.38/0.7/1.4 27147190 72172173 90/100/110
22/51/120 130/290/ 800" (869) 56000 (869) / 56000 / 87000"(869)/
Toluene *°*™ 660 /1900/3900 110000 1920)/ 56000 / 95000"*°(1920)/
180000 (4360) 56000 100000"*°(4360)
16/39/91 47/110/ 837190/ 440 5700" (518) / 24000 / 17000" (518) /
Ethylbenzene *°'™ 260 13000"* (1220) / 24000 / 22000"(1220) /
27000 (2840) 25000 27000 (2840)
28/67 /160 60/140/ 88/210/480 6600°" (478) / 41000/ 17000% (478) /
O — Xylene ®®"™" 330 15000% (1120) / 42000 / 24000° (1120) /
33000* (2620) 43000 33000° (2620)
31/74/170 59/140/ 82190/ 450 6200" (625) / 41000/ 17000" (625) /
M — Xylene & "™" 320 14000"" (1470) / 42000/ 24000*(1470) /
31000 (3460) 43000 32000 (3460)
29/69/160 56/130/ 791180/ 430 5900° (576) / 41000/ 17000% (576) /
P — Xylene ®°"™" 310 14000 (1350) / 42000 / 23000° (1350) /
30000* (3170) 43000 31000* (3170)

Polycyclic Aromatic Hydrocarbo

ns (SOM 1%/ 2.5%/ 6%) " "?

34/85/200 210/ 3000%(57.0)/ 84000™ (57.0)/ 15000 / 15000 29000/
Acenaphthene 510/ 4700 (141)/ 97000% (141)/ /15000 30000/
1100 6000 (336) 100000 30000
28169 /160 1707420/ 2900°(86.1)/ 83000™ (86.1)/ 15000 / 15000 29000 /
Acenaphthylene 920 4600 (212)/ 97000* (212)/ / 15000 30000 /
6000 (506) 100000 30000
380/950/ 2400/ 5400/ 31000”'(1.17 520000/ 74000 / 74000 150000 /
Anthracene 2200 11000 /35000/ 540000/ / 74000 150000 /
37000 540000 150000
Benz(a)anthracene 29/6.5/13 7.2/11/13 11/14/15 170/170/180 29/29/29 49 /56 /62
Benzo(a)pyrene (Bap) 0.97/2.0/35 | 22/27/30 | 3.2/3.2/3.2 35/35/36 5.7/ 5.7/5.7 11/12/13
Benzo(b)fluoranthene 0.99/2.1/3.9 2.6/33/37 3.9/4.0/4.0 44 /44145 7.1/7.2[7.2 13/15/16
Benzo(g,h.i)perylene 290/470/ 320/340/ 360/360 / 360 3900/4000/ 4000 640/640/640 1400/1500/
T 640 350 1600
37/75/130 77193/100 110/ 110/ 1200/ 1200/1200 190/190/190 370/410/ 440
Benzo(k)fluoranthene 110
Chrysene 4.1/9.4/19 15/22/27 30/31/32 350 /350 /350 57 /57157 93/110/120
Dibenzo(ahanthracene 0.14/0.27/ 0.24/0.28/ 0.31/0.32/ 35/3.6/3.6 0.57/0.57/0.58 1.1/13/1.4
0.43 0.3 0.32
Fluoranthene 52/130/290 280/560/ 1500/1600/ 23000/23000/ 3100/3100/ 6300/ 6300 /
890 1600 23000 3100 6400
27167 /160 170/400/ 2800™ (30.9) 63000% (30.9)/ 9900 /9900 / 20000 / 20000 /
Fluorene 860 /3800%" (76.5) 68000 / 71000 9900 20000
/14500* (183)
Indeno(1,2,3-cd)pyrene 9.5/21/39 27/36/41 45/ 46/ 46 500/510/510 82/82/82 150/170/180
4.1/10/24 23/56/13 | 2.3/56/13 | 1905 (76.4) / 460> 4900/ 1200°(76.4) /
Naphthalene ¢ (183) / 1100 4900/ 1900°"' (183) /
(432) 4900 3000
Phenanthrene 15/38/90 95/220/ 13005°'(36.0)/ 22000 / 22000 / 3100/3100/ 6200/ 6200 /
440 1500/1500 23000 3100 6300
Pyrene 110/270/ 620/1200/ 3700/ 3800/ 54000 / 54000 / 7400/ 7400/ 15000 / 15000 /
620 2000 3800 54000 7400 15000
Coal Tar (Bap as surrogate 0.32/0.67/ 0.79/0.98/ 12/12/12 15/15/15 22122122 44147148
marker) 1.2 1.1
Explosives *™"P
2 4.6 Trini 0.24/0.58/ 1.6/3.7/8.0 65 /66 /66 1000/1000/1000 130/130/ 130 260/270/270
, 4, 6 Trinitrotoluene 1.40
RDX (Royal Demolition 17/38/85 120/250/ 13000 / 210000 / 210000 / 26000/26000/ 49000% 18.7)/
E ) 540 13000 / 210000 27000 51000 / 53000
xplosive C3HgNgOs) 13000
HMX (High Melting Explosive 0.86/1.9/3.9 5.7/13/26 6700/ 6700/ 110000 / 110000 / 13000 / 13000 23000"* (0.35)
6700 110000 /13000 /23000 (0.39)

CaHsNgOg)

/24000" (0.48)
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Determinand Allotment RwHP RwoHP Commergal/ POSresi POSpark
= = Industrial
Petroleum Hydrocarbons (SOM 1%/ 2.5%/ 6%)* ™ "™
730/1700/ 42/78/160 | 42/78/160 3200°" (304) / 570000°(304 | 95000 (304) /
Aliphatic EC 5-6 3900 5900*° (558) / 590000 / 130000™ (558)/
12000% (1150) 600000 180000°°(1150)
2300 /5600 / 100/ 230/ 100/ 230/ 7800° (144) / 600000 / 150000 (144)
Aliphatic EC >6-8 13000 530 530 17000°° (322) / 610000 / 220000* (322)/
40000* (736) 620000 320000% (736)
320/770/ 27/65/150 | 27/65/150 2000 (78) / 13000/13000 | 14000 (78)/
Aliphatic EC >8-10 1700 4800"*" (190) / /13000 18000*" (190) /
11000*" (451) 21000 (451)
2200/4400/ | 130v™ (48)/ | 130v™ (48)/ 9700™ (48) / 13000/13000 | 21000°(48)/
Aliphatic EC >10-12 7300 330" (118)/ | 330" (118)/ 23000 (118) / /13000 23000 (118) /
760" (283) 770" (283) 47000 (283) 24000 (283)
11000/ 13000 | 1100°(24)/ | 1100 (24)/ 59000 (24) / 13000/ 13000 | 25000°(24) /
Aliphatic EC >12-16 /13000 2400°'(59) / | 2400%(59)/ 82000° (59) / /13000 25000™ (59) /
4300° (142) | 4400™ (142) 90000* (142) 26000° (142)
260000 / 650007(8.48 | 65000% (8.48 1600000 / 250000 / 450000 /
Aliphatic EC >16-35 ° 270000 / 92000™ (21) | 92000* (21) 1700000 / 250000 / 480000 /
270000 110000 110000 1800000 250000 490000
260000 / 650007/(8.48 | 65000%(8.48 1600000 / 250000 / 450000 /
Aliphatic EC >35-44 ° 270000 / 92000™ (21) | 92000* (21) 1700000 / 250000 / 480000 /
270000 /110000 110000 1800000 250000 490000
13/27/57 707140/ 370/690/ 260000 (1220)/ | 56000/56000 | 76000% (1220)
Aromatic EC 5-7 (benzene) 300 1400 46000 (2260) / /56000 /84000°°(2260)/
86000° (4710) 92000° (4710)
22/51/120 130/290/ 860 /1800 / 56000 (869)/ 56000/ 56000 | 87000"(869) /
Aromatic EC >7-8 (toluene) 660 3900 110000™ (1920)/ /56000 95000°" (1920)/
180000"* (4360) 100000"*(4360)
8.6/21/51 34/83/190 | 47/110/270 3500" (613) / 5000 / 5000 / 7200"(613) /
Aromatic EC >8-10 8100" (1500) / 5000 8500" (1500) /
17000*" (3580) 9300**" (3580)
13/31/74 747180/ 250/590/ 16000° (364) / 5000 / 5000 / 9200 (364) /
Aromatic EC >10-12 380 1200 28000 (899) / 5000 97000 (899) /
34000 (2150) 10000
23/57/130 140/330/ 1800 / 36000°" (169) / 5100/5100/ | 10000 /10000 /
Aromatic EC >12-16 660 2300° (419) / 37000 / 38000 5000 10000
2500
} o 46/110/ 260 260 /540 / 1900/ 1900/ 28000 / 28000 / 3800 /3800 / 7600/ 7700 /
Aromatic EC >16-21 930 1900 28000 3800 7800
Aromatic EC >21-35 ° 370/820/ 1100/1500/ | 1900 /1900 / 28000 / 28000 / 3800 /3800 / 7800/ 7800 /
1600 1700 1900 28000 3800 7900
Aromatic EC >35-44 ° 370/820/ 1100/1500/ | 1900 /1900 / 28000 / 28000 / 3800 /3800 / 7800/ 7800 /
1600 1700 1900 28000 3800 7900
Aliphatic+Aromatic 1200/2100/ | 1600/1800/ | 1900/1900/ 28000 / 28000 / 3800 /3800 / 7800/ 7800 /
EC >44-70° 3000 1900 1900 28000 3800 7900
Chloroalkanes & Chloroalkenes (SOM 1%/ 2.5%/ 6%) ™ "?
1.2-Dichloroethane 0.0046 / 0.0071/ 0.092/0.013 0.67/0.97/1.7 29/29129 21/24128
' 0.0083/0.016 | 0.011/0.019 /0.023
48/110/240 | 8.8/18/39 9.0/18/40 660 / 1300 / 3000 140000 / 57000 (1425)
1,1,1 Trichloroethane (TCA) 140000 / 76000"°(2915)/
140000 100000"**(6392
11127 0.79/1.9/44 | 12/28/6.4 | 1.5/35/82 110/ 250/ 560 1400/ 1400/ 1500/ 1800 /
,1,1,2 Tetrachloroethane 1400 2100
1122 Tetrachloroethane 0.41/0.89/ | 1.6/3.4/75 | 3.9/8.0/17 270/550/ 1100 1400/ 1400 / 1800/ 2100/
e 2.0 1400 2300
Tetrachloroethene (PCE) 0.65/1.5/3.6 | 0.18/0.39/ 0.18/0.4/ 19/42/95 1400/1400/ | 810%(424)/1100
0.90 0.92 1400 *! (951)/1500
Tetrachloromethane 0.45/1.0/2.4 | 0.026/0.056 | 0.026/0.056 29/6.3/14 890/920/ 190/ 270 / 400
(Carbon Tetrachloride) /0.13 /0.13 950
Trichloroethene (TCE) 0.041/0.091/ | 0.016/0.034 | 0.017/0.036 12126157 120/120/ 70/91/120
0.21 10.075 /0.080 120
Trichloromethane (Chloroform) 0.42/0.83/ 0.91/1.7/ 12121742 99/170/350 2500 / 2500 / 2600 / 2800 /
1.7 3.4 2500 3100
Chiorosthene 0.00055/ 0.00064 / 0.00077 / 0.059/0.077 / 35/35/35 48/5.0/5.4
(vinyl Chloride) 0.001/0.0018 0.00087/ 0.001/ 0.12
0.0014 0.0015
Phenol & Chlorophenols ™ "?
66 / 140 / 280 280/ 750/1300 760% (31000) / 760" (11000)/ | 760™ (6600) /
Phenol 550/1100 /2300 1500"" (35000) / | 1500%(11000) | 1500° (9700)/
3200™ (37000) 3200"(11000) | 3200°" (11000)
Chlorophenols 0.13°/0.3/ 0.87°/2.0/ | 94/150/210 | 3500/4000/4300 | 620/ 620 /620 1100/1100/
(excluding PCP) ' 0.7 45 1100
0.03/0.08/ 0.22/0.52/ 27" (16.4) / 400/ 400 / 400 60/60/60 110/120/ 120
Pentachlorophenol (PCP) 0.19 12 29731
Other *™'°P
Carbon Disulphide 4.8/10/23 0.14/0.29 0.14/0.29 11/22/47 11000 / 11000 1300/ 1900/
10.62 10.62 /12000 2700
Hexachlorobutadiene (HCBD) 0.25/0.61/1.4 | 0.29/0.7/1.6 | 0.32/0.78/1.8 31/66/120 25/25125 48/50/51
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Determinand Allotment RwHP RwoHP Commergal/ POSresi POSpark
= - Industrial
Pesticides (SOM 1%/ 2.5%/ 6%)> """
Aldrin 3.2/6.1/9.6 5.7/6.6/7.1 73174175 170/170/170 18/18/18 30/31/31
Atrazine 05/12/27 3.3/7.6/17.4 | 610/620/620 | 9300 /9400 /9400 1200/1200 2300/ 2400 /
/1200 2400
Di 0.0049/0.010/ | 0.032/0.066/ 6.4/6.5/6.6 140/140/ 140 16/16/16 26126127
ichlorvos 0.022 014
Dieldrin 0.17/0.41/0.96 | 0.97/2/35 70/73/74 170/170/170 18/18/18 30/30/31
12/29/6.8 7.4/18/41 | 160" (0.003)/ 5600"* (0.003) / 1200/ 1200/ 2400/ 2400 /
Alpha - Endosulfan 280" (0.007)/ 7400 (0.007) / 1200 2500
410" (0.016) 8400"* (0.016)
11/27/6.4 7.0/17/ 190"*(0.00007) 6300"*(0.00007) 1200/ 1200/ 2400/ 2400 /
Beta - Endosulfan 39 /320"*°(0.0002) /7800"(0.0002) 1200 2500
/440"*°(0.0004) / 8700
Al 0.035/0.087/ 0.23/0.55/ 6.9/9.2/11 170/180/ 180 24124124 47148/ 48
pha-Hexachlorocyclohexane 0.21 12
B 0.013/0.032/ 0.085/0.2/ 3.7/38/3.8 65/65/65 8.1/8.1/8.1 15/15/16
eta - Hexachlorocyclohexane 0.077 0.46
Gamma — 0.0092 / 0.023 0.06/0.14/ 29/33/35 67/69/70 8.2/8.2/8.2 14/15/15
Hexachlorocyclohexane /0.054 0.33
Chlorobenzenes " '?
5.9/14/32 0.46/1.0/ 0.46/1.0/ 56 /130/290 11000 / 13000 13003(675)/
Chlorobenzene 2.4 2.4 /14000 20005‘"(1520)/
2900
94 /230/540 23/55/130 241571130 2000%" (571)/ 90000 / 95000 24000% (571) /
1,2-dichlorobenzene (1,2-DCB) 4800 (1370)/ /98000 36000° (1370)
11000% (3240) /51000™ (3240)
1,3-dichlorobenzene (1,3-DCB) 0.25/0.6/1.5 0.4/1.0/23 0.44/1.1/25 30/73/170 300/ 300/ 300 390/440/ 470
15'/37'/88"' 619/ 150" 619150%350% 44009 (224) | l7000f/ 36000“""_ (224)
1-4-dichlorobenzene (1,4-DCB) /350 9 10000"* (540) / 17000'/ 36000" (540)/
250001 (1280) 17000’ 36000"*"(1280)
4.7112/28 15/3.6/8.6 15/3.7/8.8 102 /250 /590 1800/ 1800 / 770" (134) /
1,2,3-Trichlorobenzene 1800 1100 (330) /
1600"" (789)
55/140/ 320 26/6.4/15 2.6/6.4/15 220/530/ 1300 15000 / 17000 1700"* (318) /
1,2,4- Trichlorobenzene /19000 2600"" (786) /
4000"* (1880)
4.7112/28 0.33/0.81/ 0.33/0.81/ 23/55/130 1700/ 1700/ 380" (36.7) /
1,3,5- Trichlorobenzene 1.9 1.9 1800 580" (90.8) /
860" (217)
4.4711/26 15/36/78 24156/120 1700"% (122) / 830/830/ 1500 (122) /
1,2,3,4-Tetrachlorobenzene 3080" (304) / 830 1600 /
4400 (728) 1600
0.38/0.90/ 0.66/1.6/ 0.75/1.9/ 49" (39.4) | 120" 78179179 110" (39) /
1,2,3,5- Tetrachlorobenzene 2.2 3.7 4.3 (98.1) / 240'* 120/
(235) 130
0.06/0.16 / 0.33/0.77/ 0.73/1.7/ 425 (219.7)/ 13/13/13 25/26/26
1,2,4,5- Tetrachlorobenzene 0.37 16 35 750! (49.1)/ 96
Pentachlorobenzene (PeCB) 1.2/31/7.0 5.8/12/22 19/30/38 640°" (43.0) / 770" 100/ 100/ 190/190/ 190
£ (107) / 830 100
047/11/25 | 1.8™(0.20)/ | 4.1 (0.20)/ 110" (0.20) 16/16/16 30/30/30
Hexachlorobenzene (HCB) 3.3*(0.5)/ 5.7'% (0.5)/ /120/120
4.9 6.7"% (1.2)

Copyright Land Quality Management Itd reproduced with permission; Publication Number S4UL3202. All rights reserved

RwHP
RwoHP
POSresi
POSpark
SOM

U)"_Q'C}O:}B_X"_'_':TLQ_"(D o0 oo

Residential with homegrown produce
Residential without homegrown produce
public open spaces near residential housing
public open space for recreational use but not dedicated sports pitches
Soil Organic Matter — the S4UL for all organic compounds will vary according to SOM

vap S4UL presented exceeded the vapour saturation limit, which is presented in brackets
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Based on a sandy loam soil as defined in SR3 (Environment Agency, 2009b) and 6% soil organic matter (SOM)
Figures rounded to two significant figures
Based only on a comparison of oral and dermal soil exposure with oral Index Dose

The background ADE is limited to being no larger than the contribution from the relevant soil ADE
Based on comparison of inhalation exposure with inhalation TDI only

Based on a lifetime exposure via the oral, dermal and inhalation pathways
Based on localised effects comparing inhalation exposure with inhalation ID only
Based on comparison of inhalation exposure with inhalation ID
Based on comparison of oral and dermal exposure with oral TDI
Based on comparison of oral, dermal and inhalation exposure with inhalation TDI
Based on comparison of all exposure pathways with oral TDI
S4ULs assume that free phase contamination is not present
S4ULs based on a sub-surface soil to indoor air correction factor of 10
The HCV applied is based on the intake of total Xylene and therefore exposure should not consider an isomer in isolation
Oral, dermal and inhalation exposure compared with oral HCV
S4ULs based on a sub-surface soil to indoor air correction factor of 1
Based on a comparison of inhalation exposure with the inhalation TDI for localised effects
Based on 2,4-dichlorophenol unless otherwise stated
Based on 2,3,4,6-tetrachlorophenol
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sol  S4UL presented exceeds the solubility saturation limit, which is presented in brackets
dir  S4ULs based on a threshold protective of direct skin contact, guideline in brackets based on the health effects following long term exposure

provided for illustration only
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This report presents the findings of a Phase 1 Ground Condition (Geotechnical and Contamination)
Assessment for the West Cambridge Masterplan site.

The site lies on the western outskirts of Cambridge and currently comprises a mix of academic,
commercial and residential land-uses and open ground (undeveloped plots, arable farmland and
paddocks used by University of Cambridge’s veterinary school). The anticipated general site geology
comprises the Gault Clay (a non-aquifer), although previous ground investigations at the site have
identified variable thicknesses of localised Made Ground and Head Deposits (Secondary
Undifferentiated aquifer) overlying and masking the bedrock strata.

In terms of recent land use history, the site was largely open farmland until the 1940s when parts of
the site were requisitioned by the government and developed for use as a wartime facility named the
Shorts site. The Shorts site buildings in the western area of the site were demolished after the war and
the area subsequently redeveloped for use by the University of Cambridge and the British Antarctic
Survey. The wartime buildings in the southern area of the site were used up until the early 1970s and
were then demolished. This area has been partly redeveloped recently by the University Sports
Centre and West Cambridge Lake. Other than the Shorts site, the site has become increasingly
developed since the 1950s, initially with the School of Veterinary Medicine located in the central area
of the site and then subsequently by further academic and faculty buildings, laboratories and
commercial premises.

Based on the known on-site land use, and geo-environmental information from ground investigations
at the site, the potential for significant contamination to be present is considered to be Low. Based on
the known surrounding land uses the potential for wide spread contamination to be present in the
immediate vicinity of the site is considered to be Very Low.

Potential pollutant linkages have been identified using the information on potential sources
(contaminant types), receptors and exposure pathways. Possible pollutant linkages have been
identified for Human Health, Groundwater, Surface Water, Property and Building/Services and
Ecological Systems.

Based on the information available, the estimated risks have been designated as follows:-

= Human Health — Very Low for on-site current and future commercial, Low for construction works
and off-site residential

Groundwater — Very Low.

Surface water — Very Low.

Buildings and property - Very Low.

Ecological systems —Very Low.

Where a ‘Low risk’ has been estimated, it is possible that harm could arise to a designated receptor
from an identified hazard, but it is likely that this harm, if realised, would at worst normally be mild.

The Phase 1 geoenvironmental risk assessment has identified that progression to a Phase 2 study will
be required as part of the development process. However, given the limited scale of the potential
sources of contamination, it is anticipated that any requirement to carry out intrusive investigation can
be satisfactorily dealt with by incorporation of a suitable condition in any granted Outline Planning
Consent.
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With respect to the preliminary geotechnical assessment the study has identified:

Geotechnical Issue Description

Natural and artificial cavities - No hazard anticipated

Compressible ground - There are potential hazards for conventional
shallow foundations and ground bearing floor slabs associated with

compressible ground in any localised areas of deep Made Ground.

Ground stability ) ) . o .
‘Clay-soils’ - There is the possibility of shrinking or swelling hazards

associated with the anticipated predominant clay soil.

Aggressive ground conditions - The Gault Clay is known as a geological
stratum likely to have sulphate concentrations.

Conventional shallow foundations bearing on Head Deposits and/or
Foundations Gault Clay should be feasible for lightly loaded structures. More heavily
loaded structures may require piled foundations.

There is the potential for relict slip surfaces to be present in the near
surface soils associated with periglacial soils and processes. Potential
reactivation of this slip surfaces should be considered in future
development areas where large excavations are proposed.

Slope stability

They are unlikely to be any construction issues with shallow excavations
Excavations at the site, although provision of side support to maintain stability will be
required should shallow groundwater be encountered.

The properties of the near surface soils will require confirmation prior to

Roads and pavements the design of roads and pavements.

Given the generally clayey nature of the underlying strata, it is unlikely

Infiltration drainage that infiltration drainage will be feasible at the site.

To quantify the extent of the potential risk associated with areas of Made Ground and Head Deposits,
an intrusive ground investigation is required in due course to confirm the nature of the near surface
ground and groundwater conditions in areas yet to be investigated.

The summary contains an overview of the key findings and conclusions. This summary
should not be treated independently but should be read in conjunction with the main
report text including Section 8 and the accompanying tables, figures and appendices.
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1 Introduction

1.1 Background Information

Peter Brett Associates LLP (PBA) has been instructed by University of Cambridge (the Client)
to undertake a Phase 1 Ground Condition (Geotechnical and Contamination) Assessment for
the West Cambridge Masterplan site.

This report presents the findings of the desk study researches carried out, together with the

observations from a site walkover. It includes a preliminary ground stability risk assessment
and Tier 1 (preliminary) geoenvironmental qualitative risk assessment.

1.2  Objective
The objective of this report is to identify the likely ground conditions at the site and to assess
whether there are significant geotechnical or geoenvironmental risks associated with the
ground conditions that require management (remediation or mitigation) during and after the
development.

This report is required to support an Outline Planning Application and Environmental Impact
Assessment and a Ground Condition chapter for an Environmental Statement.

1.3 Scope of Work/Terms of Reference

Geotechnical Desk Study

Available published geological information has been obtained and reviewed, together with
data acquired from public databases. A site walkover with direct inspection of the site and
surrounding land was also carried out in conjunction with the desk study. This report presents
a review of the acquired information and gives comments with respect to potential constraints
on foundation and general site infra-structure design and construction.

Ground Condition (Contamination) Assessment

The principal components of this assessment are generally as described in Section 6.2 of
BS 10175 (2011) and CLR 11 Model Procedures for the Management of Contaminated Land
(EA, 2004). CLR 11 sets out a risk management process based on a tiered risk assessment
with an increasing level of detail required to progress through the tiers. Due regard is also paid
to the National Planning Policy Framework (NPPF) Clauses 120, 121 and 122. Under the
definition of “Site Investigation Information” given in the NPPF Glossary Page 56, the Phase 1
Desk Study and contamination risk assessment is the minimum requirement under the NPPF
to support any planning application on a site that might be potentially affected by
contamination. Similarly, a desk study and site reconnaissance is the minimum information
that should be provided for a site potentially at risk from ground instability.

In order to identify the current conditions and land use on the site and in the surrounding area,
readily available information in the public domain has been obtained and reviewed, and a site
reconnaissance walkover has been carried out. This report presents a review of the acquired
information, together with the development of a Preliminary Conceptual Site Model (CSM) and
the associated Tier 1 risk assessment.

Attention is drawn to the Guidance Note in Section 7 which provides advice for readers of this
report.
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1.4  Site Location and Setting

The site is located approximately 2km north-west of Cambridge City Centre in the area known
as High Cross. The site is bordered to the north by Madingley Road, to the east by residential
properties, to the south by agricultural land and to the west by the M11 Motorway. The site
area is approximately 66 hectares. The approximate centre of the site is at National Grid
Reference (NGR) TL 426 590.

A site location plan is presented as Figure 1.

The site is currently occupied by a mix of academic, commercial, sports and residential
(predominantly student and postgraduate accommodation) land uses. However, there are also
areas of open land comprising a mixture of roads, footpaths, car parks, undeveloped plots,
formal landscaping and large paddocks and pasture associated with the University's
veterinary school.

Topographically, ground levels fall gradually from approximately 20.0m AOD in the north-
western area of the site to approximate 15.0m AOD in the south-eastern area of the site.

A site layout plan, annotated with features discussed in this report is presented as Figure 2.

1.5 Proposed Development

The University of Cambridge is preparing an Outline Planning Application for the development
of the site for academic and commercial use. An existing masterplan for the site was approved
in 1999 and forms the basis of the current development of the site. Development in some
areas has not been delivered to the envisaged levels of the 1999 masterplan and, as such, the
Client is producing a new masterplan that significantly increases the amount and density of
development at the site.

An Environmental Statement (ES) is being produced to support an Outline Planning

Application. This Phase 1 report is being prepared to support the Ground Conditions chapter
of the ES.

1.6  Sources of Information
The following sources of information were used in the preparation of this report:-

= A walkover survey by a PBA engineer to observe existing conditions both on and
surrounding the site.

= PBA observations of shallow archaeological trenches carried out in currently
undeveloped areas of the site by the University of Cambridge’s Archaeological Unit,
including some soil sampling and geo-environmental testing.

= Landmark was commissioned to provide historical maps, geological and environmental
setting data searches (Envirocheck report).

= Additional environmental information was obtained by review of the Environment Agency
public registers accessed through the internet.

m  The responses to environmental enquiries made to the Environment Agency and
Cambridge City Council.

= An unexploded ordnance (UXO) risk assessment prepared by BAE Systems Ltd.

= Qutput from the PBA Natural and Mining Cavities Databases for a site centred search.
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= Historical borehole records obtained from the British Geological Survey’s (BGS) on-shore
borehole record archive.

m  Several previous desk studies and ground investigation reports carried out on land
parcels within the site boundary that have been provided by University of Cambridge or
accessed via Cambridge City Council's online planning portal. Ground investigations
reviewed as part of this assessment are detailed below:

Table 1.1 Summary of previous ground investigations reviewed as part of Phase 1

Report Author

Date of Report

Title and Purpose of Report

Mira

Dec 2014

Proposed Research Facility, Land off Charles Babbage
Road, West Cambridge, University of Cambridge. Ground
investigation for a proposed research facility south-west of
School of Veterinary Medicine.

Ramboll

Nov 2013

CAPE Annexe, University of Cambridge. Ground
investigation for a proposed extension to CAPE building.

Arup

Sept 2012

University of Cambridge Data Centre, University of
Cambridge. Ground investigation for a proposed new data
centre.

Ramboll

Jan and July
2012

Chemical Engineering and Biotechnology Building,
University of Cambridge. Ground investigation (separate
geoenvironmental and geotechnical phases) for a
proposed chemical engineering and biotechnology
building

Arup

Oct 2011

Cambridge University Sports Centre Phase 1 Western
University Campus. Ground investigation for proposed
sports centre.

Hannah Reed

June 2010

Report on a Ground Investigation, Infrastructure Phase 3,
Charles Babbage Road. Ground investigation for
proposed car park.

Ramboll

Dec 2009

Materials Science and Metallurgy Building, University of
Cambridge. Factual ground investigation report at site of
proposed Materials and Metallurgy Building.

Hannah Reed

Oct 2009

West Cambridge Development — Infrastructure Phase 3,
Madingley Road, Cambridge. Factual ground investigation
report for proposed infrastructure route.

Richard Jackson
Plc

Sept 2008

West Cambridge Development. Madingley Road,
Cambridge - Ground Investigation Report. Ground
investigation for development parcel.

Hannah Reed

Apr 2007

West Cambridge Development, Madingley Road,
Cambridge. Ground investigation to determine appropriate
method of stabilisation for near surface soils.

Arup

2007

University of Cambridge, Institute for Manufacturing
Building, Charles Babbage Road. Ground investigation for
proposed building.

peterbrett
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Report Author

Date of Report

WSP

Sept 1998

Title and Purpose of Report

West Cambridge Development Site. Geotechnical site
investigation and contamination survey.

WS Atkins

Dec 1996

High Cross, Madingley Road, Cambridge. Environmental
study to investigate incident of cattle poisoning.

Some desk studies and ground investigation reports make reference to other ground
investigations carried out within the site boundary. Although copies of these investigations
have not been reviewed as part of this assessment, the zones of investigation for these sites
have been gleaned from other reports and studies. These investigations comprise:

i. Ground Investigation for CAPE Building carried out by Geotechnical Engineering in
February 2001.

ii. Ground Investigation for West Cambridge Residencies carried out by WSP in September

2001.

iii. Ground Investigation for Physics of Medicine Building carried out by Ground Engineering

in April 2006.
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2 Land Use Information

2.1 Introduction

This section presents a summary of current and historical land use activity on and immediately
adjacent to the site. Land use is used to inform the hazard identification element of the Tier 1
risk assessment.

2.2 Current Land Use

The current land use information is based on a walkover inspection undertaken by a PBA
engineer on the 11" May 2015. Some areas of the site have restricted access (e.g.
commercial laboratories) and were not accessed during the walkover. Photographs taken
during the site walkover (Photographs 1 - 52) are presented in Appendix 3 with their locations
presented on Figure 2. It should be noted that the aerial photograph used as the base for
Figure 2 does not completely reflect the existing site conditions as recent developments have
been added since the publication of the photograph. Outlines of these recent developments
have been added to Figure 2 as necessary.

For the purposes of this report “on-site” is defined as within the site boundary line as shown on
Figures 1 and 2.

On-Site

The site is primarily occupied by the University of Cambridge, with some additional
laboratories and technology companies also present on-site. The eastern area of the site is
occupied by University faculty and office buildings and laboratories. These structures range
from single to four storey. The southern central area is also occupied by faculty buildings and
accommodation blocks (postgraduate and student residences). The centre of the site is mainly
occupied by the University’'s School of Veterinary Medicine with the surrounding land used as
paddocks and pastures by the veterinary school. The buildings in this area range from single
storey stables and storage buildings to three storey lecture theatres. Warning signs on some
doorways indicate the use of radioactive materials in some of these buildings (presumably x-
ray equipment). A distinct low ridgeline is evident in the paddock areas west of the veterinary
school with ground levels falling generally to the north and south from this feature. Merton Hall
Farm and an electrical substation, which is accessed off the Madingley Road (A1303), are
present on the northern site boundary.

The south western part of the site is used as agricultural land (arable). The western part of the
site is occupied by the West Cambridge Data Centre, Aveva (a software company), the British
Antarctic Survey and Schlumberger laboratory. An area of vacant land is situated between the
West Cambridge Data Centre and the Aveva buildings further north. A drainage ditch runs
from west to east across the southern part of the site. The ditch appears to be culverted along
the western section until it reaches a new lake feature (West Cambridge Lake) in the southern
central part of the site (not shown on the aerial photograph). The lake is bordered to the east
by an area of raised ground with the new University Sports Building (also not shown on the
aerial photograph) present further east. Beyond the access bridge to the north of the
University Sports building the channel was dry at the time of the walkover, although
hydrophilic vegetation was noted along its length and outlet structures into the channel on the
northern bank were observed. Further east, the channel was full and formed “the West
Cambridge Canal” and appears to form part of the ornamental landscaping to the University
buildings in this area. A mix of young and mature trees and bushes are situated throughout
the site, especially lining the access roads through the site.

No visual or olfactory evidence of land contamination was identified during the walkover.
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Off—site

The site is bordered by agricultural fields to the south. The western boundary of the site
borders the M11 motorway, with woodland and agricultural land present further west of the
motorway. The northern boundary of the site borders Madingley Road (A1303). Beyond the
road is the Madingley Road Park & Ride facility serving Cambridge City Centre, houses and
further University associated buildings. The eastern boundary of the site borders Clerk
Maxwell Road with houses and University Sports facilities further east of the site. A public
footpath runs along the southern boundary of the site.

2.3 Historical Land Use

The historical land use information is based on the review of historical Ordnance Survey (OS)
map extracts and aerial photography provided by Landmark (Appendix 4) and other sources
of historical information presented in previous desk study reports.

On site

The earliest historical OS map edition from 1888 shows the site area to comprise open
agricultural land. Farm buildings (initially named Church Hall Farm and latterly Vicar's Farm)
are shown in the eastern area of the site adjacent to the eastern site boundary. Some other
unnamed structures (later named Merton Hall Farm and Merton Cottages) are located on the
northern site boundary at this time. On early map editions, a watercourse is shown running
across the north-east corner of the site through Vicar's Farm, but is not visible on maps from
the 1960s onwards.

These farm and cottage buildings are evident on the 1948 aerial photograph. The aerial
photograph (and 1953 OS map edition) also shows some industrial development in the
southern and western areas of the site. This was a wartime industrial facility known as “the
Shorts site” and is described in more detail below.

Other than the Shorts site, the next significant development of the site is shown on the 1972
map edition with several buildings in the central area of the site labelled as the “University of
Cambridge School of Veterinary Medicine” (built during the 1950s). The map also shows the
expansion of Merton Hall Farm on the northern site boundary, and some isolated structures in
the western area (formerly part of the Shorts site) labelled as “laboratory” and “Atlas Centre”.

Further academic development of the site is evident on the 1983 map edition with new
laboratories shown in the eastern area of the site (including the Cavendish Laboratory located
in the south-east corner which was constructed in the early 1970s). New structures labelled
“Design Centre” and “British Antarctic Survey” are shown in the western area of the site at this
time. The 2006 map edition shows further academic development in the eastern area of the
site which is now almost completely covered with buildings. A new laboratory building
(Schlumberger), as well as the expansion of the British Antarctic Survey area, is evident in the
north-western area of the site. Further development in the central area of the site, south and
south-east of the School of Veterinary Medicine faculty buildings, is evident on the recent map
edition from 2015.

As part of the original masterplanning of the site in the late 1990s, several site buildings were
demolished. These included some Merton Hall Farm outbuildings, Vicars Farm, some small
structures associated with the veterinary school (possibly stables) and the “Dairy Unit” (first
shown on the historical maps in the mid-1980s) located south of the veterinary school.

The Shorts Site

The history of the Shorts site (Shorts Brothers Repair Organisation or SEBRO) has been
gathered from the WS Atkins 1996 report, which included desk based research and interviews
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with former SEBRO site workers, and supplemented with information from historical OS maps
and aerial photographs.

The Shorts site was a wartime facility used to repair bomber aircraft (that had been dismantled
at the nearby Bourn airfield) and salvage used parts from redundant bombers. Plans of the
facility from the 1940s, gathered during the WS Atkins report are shown in Appendix 2. Phase
1 of the Shorts site, comprising Hangars 1, 2 and 3, the administration block, canteen and
stores were located in the western area of the site and was completed in 1941. Phase 2 of
the Shorts site, comprising Hangars 4, 5, 6 and 7, offices, a maintenance building and boiler
house were located in the southern area of the site and was completed in 1942.

During the war, Hangar 1 was used as the main stores with Hangar 2 used for spray painting.
Hangars 4 and 5 were used for breaking up and parts salvage of scrap aircraft. Hangar 6 was
used for heat treatment of metal parts, battery charging and testing, copper working and
possibly chemical degreasing. The compound area between Phase 1 and 2 was used to store
aircraft sections and parts for refurbishment and possible contained spent ammunition from
aircraft guns. A Home Guard unit located south of Hangar 3 may also have contained small
arms and limited amounts of ammunition. A series of small structures located west of the
Phase 2 area (as shown on the 1945 aerial photograph and 1949 site plan) may have been air
raid shelters or ammunition stores. The Atkins report discusses the presence of embankments
around the south and east of the Phase 2 area, and these embankments can be identified on
the 1945 and 1949 aerial photographs and historical maps from the 1950s and 1960s.
Remnant parts of these embankments are still visible on the recent aerial photograph (Figure
2) located along the southern site boundary.

After the war in the late 1940s and 1950s, the Phase 2 area was used by the Ministry of
Supply as a selling depot and latterly by the University of Cambridge for the development of
electronic projects. Hangars 6 and 7 were used for the storage of civil defence equipment.
Hangars 2 and 3 were used to receive and sort clothes donated for the victims of the East
Anglian floods. In the 1950s, Hangars 4 and 5 were being used for general storage and
Hangars 6 and 7 for the storage of “sensitive goods”. Several above ground tanks were
present within the area, most understood to be water tanks, although a record of a partly
buried fuel tank was also discussed in the WS Atkins report. The 1949 plan shows a “fuel
dump” located on the southern boundary adjacent to the boiler house.

By the late 1960s the Phase 1 site in the western area of the site had been demolished, but
the Phase 2 site buildings in the southern area were still present and labelled “Depot” on the
1972 OS map edition. These buildings were subsequently demolished in 1972. This area of
the site was taken over by veterinary school and subsequently the University Farm and was
used for grazing cattle or for grass cutting.

Off site

In the late 19" and early 20" Centuries, the area surrounding the site was largely agricultural
land. The University Observatory was located approximately 200m north-east of the site
boundary and some small gravel pits are shown in this area on the 1904 map. The University
Rifle Range was located approximately 200m south-east of the site boundary. The western
residential fringe of Cambridge was located beyond the eastern site boundary.

Some localised residential development north and east of the site boundary is evident from
the map editions from the mid-20" Century. Significant off-site developments comprise the
construction of the M11 Motorway along the western site boundary which is shown on the
1983 and subsequent map editions. A park and ride site is shown on the 2006 map beyond
the northern site boundary. Further residential development is evident from the 2006 map just
beyond the eastern site boundary, with the “University Sports Centre” shown beyond the
south-east corner of the site from the 2006 map edition onwards.
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3 Environmental Setting

3.1 Introduction

Information on the geological setting of the site is used in the general geotechnical
assessment.

Information on the environmental setting is used in the Hazard Assessment section of the Tier
1 (geoenvironmental) risk assessment to identify potential pathways and receptors.

3.2 Geology

Information on the local geological conditions has been gathered from the review of geological
maps, on-line borehole records, available ground investigation reports and site observations
by PBA during recent archaeological investigations. Each of these sources of information are
described in more detail below, with Table 3.1 summarising all the geological information
reviewed as part of this assessment.

Geological Map

The 1:10,000 British Geological Survey (BGS) geology map of the local area indicates the
following sequence of strata beneath the site:-

= Artificial Ground — Small lobes of Made Ground are shown to be present on-site,
generally along parts of the western and eastern site boundaries. These lobes were
identified as landscaping bunds during the site walkover.

= Superficial — No Superficial Deposits are shown to be present on-site. A large tract of
Head Deposits is shown north of the site boundary. Lobes of River Terrace Deposits are
shown overlying the solid geology beyond the north-eastern and eastern site boundary.

m  Solid — The whole site is underlain by the Gault Formation. The Gault Formation is
described as pale to dark grey and blue grey clay and mudstone. Outcrops of the West
Melbury Marly Chalk Formation (formerly known as the Lower Chalk) are shown overlying
the Gault Formation beyond the western and north-eastern site boundaries.

BGS Borehole Records

A review of the British Geological Surveys web-hosted ‘Onshore borehole records’ database
has identified several borehole records located within the site boundary and very close to the
site boundary. The on-site records relate to ground investigations carried out for current site
developments e.g. the Schlumberger laboratory and the University’s CAD Centre, both located
in the western section of the site, and the electrical substation located on the northern site
boundary off Madingley Road. The off-site records relate to ground investigations carried out
for the Cambridge Western Bypass (subsequently the M11 Motorway) along the western
boundary of the site and also the small residential development of Eaton Gate located just
beyond the south-eastern boundary of the site.

The approximate locations of these borehole records are shown on Figure 3.
Previous Ground Investigations

As part of this assessment, several reports detailing previous ground investigations carried out
within the site boundary have been reviewed. These reports have been gathered directly from
the University or from Cambridge City Council’'s on-line planning portal. The main purposes of
these investigations are varied, but can be summarised as:
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= Environmental studies carried out in the mid-1990s to investigate the cause of an incident
of cattle poisoning in the southern area of the site (including the area of the former Shorts
site);

= A widespread ground investigation carried out by WSP in 1998 to support the original
West Cambridge Development Site masterplan;

= Plot specific ground investigations carried out within the last 15 years to satisfy planning
conditions and to inform the design of University buildings.

Combined, the investigations reviewed have comprised approximately 200 exploratory holes
consisting of trial pits, boreholes (windowless sample and cable percussion) and cone
penetration tests (CPTs). The approximate locations of exploratory holes carried as part of
these investigations, or the location of zones of investigation for the smaller investigations, are
presented in Figure 3.

2015 Archaeological Investigation

In May and June 2015, an archaeological investigation was carried in the western, northern
and eastern areas of the site, predominantly in areas of grazing pasture that are used by the
School of Veterinary Medicine. The investigation comprised 37 no. trenches varying in length
and depth, although the majority were less than 1m deep. PBA observed this investigation,
logging open trenches and taking a small number of soil samples for subsequent geo-
environmental testing.

The locations of the archaeological trenches, exploratory hole notes and sketches, selected
photographs and the results of the geo-environmental testing are contained in Appendix 9.

Table 3.1 Summary of Ground Conditions at West Cambridge

Stratum Typical Description Thickness Range

Brown grey clay with fine to medium flint gravel and

occasional fragments of brick. 0.0-0.8m

Topsoil

Variable and localised. Thickest horizons were
generally encountered during investigations in the
southern areas of the site (area of former Dairy
Unit and Shorts site). Remnants of former site
buildings (Merton Hall Farm outbuildings) and
evidence of land raising /landscaping in the
northern area of the site were identified during the
Made Ground | grchaeological investigation. 0.0 —3.0m

Brown, grey, orange slightly sandy slightly gravelly
clay. Gravel sized fragments of flint, brick, ash,
concrete, clinker and limestone and rare inclusions
of wire, wood and organic traces. Occasional
layers of red brown sand. Occasional cobbles of
brick and concrete.

Firm to stiff brown orange variably gravelly and
sandy clay. Occasional lenses and irregular
inclusions of clayey sand and gravel (cryoturbated
Head Deposits | soils from underlying clay), layers of silty sand and 0.0 -3.0m
gravel with pockets of clay. Gravels of flint and
chalk. Prevalent on the higher ground and
ridgeline west of the School of Veterinary Medicine.

\\pba.int\cam\Projects\31500 West Cambridge 11
masterplan\GEO\Stage 2\Phase 1\Phase 1 Report -
West Cambridge.docx



Phase 1 Ground Condition (Geotechnical and Contamination) Assessment peterbrett
West Cambridge Masterplan Site

Stratum Typical Description Thickness Range

Firm to very stiff closely fissured brown grey
Gault Clay becoming grey and blue grey silty clay with rare 29.0+m
brown sized phosphatic nodules.

For the purposes of this assessment, Head Deposits has been taken to include solifluction
deposits and soils effected by cryoturbation processes, variably described in the previous
ground investigations as “River Terrace Deposits”, “Glacial Till” and “Observatory Gravels” (a
colloquial term for sands, gravels and silts located in the vicinity of the University's
Observatory north of the site boundary and also known as Head Gravel).

Groundwater was generally not encountered during previous ground investigations at the site,
as would be anticipated given the dominant clay geology. Minor seepages were reported in
some exploratory holes, although this was generally from Made Ground and Head Deposits
horizons.

3.3 Naturally Occurring Geological Hazards

An assessment of potential geological hazards that may give rise to instability or adverse
foundation or construction conditions as supplied by the British Geological Survey (BGS) from
their National Geoscience Information Service (NGIS) are presented in the Envirocheck
Report reproduced in Appendix 5. The generic assessment is generated automatically based
on digital geological maps and the scope and the accuracy is limited by the methods used to
create the dataset and is therefore only indicative for the search area.

The information contained in the Envirocheck Report has been reviewed and where
considered necessary reassessed considering the specific information available for the site.
The modified assessment of the potential for geological hazards to be present on the site is
summarised in Table 3.2 below.

Table 3.2 Summary of Geological Hazards from third party report.

Description ’ On-Site PBA Comment

Not in coal mining

Coal Mining Affected Areas
area

Collapsible Ground Stability

Very Low PBA concur with this assessment
Hazards

In general, PBA concur with this
assessment although note that areas of
Made Ground have been encountered on
Compressible Ground No hazard site during previous ground investigations,
Stability Hazards and that there is a possibility of other
localised areas of Made Ground, yet to be
encountered, which may present a
compressible stability hazard.

Dissolution Hazard No hazard PBA concur with this assessment
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Description ’ On-Site PBA Comment

Gault Clay is particularly prone to
landsliding (BGS, 1995). The presence of
Head Deposits at the surface increases the
risk of shallow slope instability, even at low
slope angles. Evidence of hill
creep/solifluction was observed in
archaeological trenches in the pasture area
east of the Schlumberger laboratory. Whilst
the current potential for a landslide hazard
is very low, the development of the site will
increase the potential for a landslide hazard
to low/moderate.

Landslide Ground Stability |Very Low

Running sand conditions were reported
during previous ground investigations in
sandy Head Deposits horizons where high
perched water levels were also
encountered. This hazard will have to be
reassessed in the future on a plot specific
basis when more ground condition
information is available.

Running Sand Very Low

PBA concur with this assessment. Previous
ground investigations at the site have
Shrinking or Swelling Clay |Moderate shown that the Gault Clay is of high to very
high plasticity and is therefore particularly
susceptible to volume change.

Radon

Radon is a naturally occurring radioactive gas and emanates from certain geological
formations to varying degrees, depending on the type, porosity and permeability. The
Envirocheck report indicates that the site is situated in an area where radon protection
measures are not required for new dwellings. As the proposed development will comprise
academic and commercial land-uses, which are less sensitive than a residential land use,
radon protection measures are unlikely to be required for proposed structures.

Natural and Non-Coal Mining Cavity Records — Cavity Searches

A search of the PBA Natural and Non-Coal Mining Cavities Databases indicates that there are
no known cavity locations within 2000m of the site centre.
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3.4 Controlled Waters - Groundwater

The following table summarises information recorded in the Envirocheck report regarding
hydrogeology and groundwater vulnerability.

Table 3.3 Summary of Hydrogeology and Groundwater Vulnerability information

Item BEES

Aquifer Classification

The Gault Clay is designated an unproductive stratum by
the Environment Agency. These are rock layers with low
permeability that has negligible significance for water supply
or river base flow.

The tract of Head Deposits located north of the site
boundary is designated a Secondary Undifferentiated
Aquifer. This means that the layer has previously been
designated as both minor and non-aquifer in different
locations due to the variable characteristics of the material.
Given that Head Deposits have been encountered on-site
during previous investigations, this designation has been
extended onto the site for the purposes of this assessment.
Outcrops of the West Melbury Marly Chalk Formation
located beyond the site boundary are designated Principal
Aquifers. There does not appear to be any connectivity
between the site and these chalk outcrops, the majority of
which are up hydraulic gradient of the site.

Soil Vulnerability

Gault Clay - Non-aquifer — negligibly permeable
Head Deposits — Intermediate (11) i.e. soils which can
possibly transmit a wide range of pollutants

Depth to Groundwater

Sporadic seepages were noted from Made Ground and
Head Deposits horizons during previous investigations at
the site. It is likely that any groundwater within these layers
is perched above the Gault Clay.

Groundwater Flow Direction

Insufficient information from previous investigations to
assess the groundwater flow direction, but perched water
may follow the local topography which slopes predominantly
in a south-easterly direction.

Source Protection Zone (SPZ)

The site is not located within a SPZ.

Groundwater Abstraction

There is no active abstraction records located on or within
close proximity of the site boundary.
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3.5 Controlled Waters - Surface Water

The following table summarises information recorded in the Envirocheck report regarding
hydrology.

Table 3.4 Summary of Surface Water Related Information

Item ‘ Details

The closest watercourse to the site is an unnamed drain (classed as a
Tertiary River) which is located just beyond the south-west corner of
the site. This drain forms part of a network of drains and ditches that
flow away from the site in a south-easterly direction. A similar network
of drains and ditches is also present beyond the north-western site
boundary.

Name Some off line drainage features and surface water features
(ornamental waterways and ponds) are located in the southern and
south-eastern areas of the site and have been incorporated into the
landscape of recent developments in these areas. From the walkover,
some of these features may be connected to the surface drainage
network in these areas. These features continue along the southern
site boundary towards the south-east corner of the site.

Quality Not applicable

There are no surface water abstraction records located within or in

Abstraction close proximity to the site boundary.

There are no discharge consents located on site. The nearest
discharge consent is located approximately 50m north-west of the site
boundary and relates to the discharge of surface water, possibly from a
housing estate, to a tributary of the Bin Brook.

Discharge Consents

Flood Risk* The site is not located in an area at risk of flooding.

* The scope of this report does not include a flood risk assessment.

3.6 Ecological Systems

A study of the Envirocheck report and the interactive ecological maps on the MAGIC website
(http://magic.defra.gov.uk/website/magic/) indicates that the following environmentally
sensitive areas are located within 2km of the site boundary.

= Areas of adopted Green Belt are located to the north and south of the site boundary.

= Travellers’ Rest Pit (a Site of Special Scientific Interest or SSSI) is located approximately
600m north of the site boundary. The site preserves an exposure of unexcavated and
finite Observatory Gravels. Given the geological nature of this SSSI, it is unlikely to be
affected by any future development on the site.

= Sheep’s Green and Coe Fen Local Nature Reserve (LNR) are located approximately
1.8km south-east of the site boundary.

= Madingley Wood SSSi is located approximately 2km west of the site boundary.

Both the LNR and Madingley Wood SSSI are located away from the site boundary and, given
the clay dominant ground conditions of the area, are unlikely to be affected by any land or
groundwater contamination emanating from within the site boundary.
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3.7 Potentially Contaminative Current and Historic Land Uses
Information from Envirocheck Report
Pertinent information from the Envirocheck report is summarised below:

= Academic land use — There are several laboratories on-site that are licensed to store, use
and dispose of potentially contaminative substances. The Envirocheck report contains
details of numerous registered radioactive substances records and one explosive site
record, all allocated to the University. A Local Authority Pollution Prevention and Control
process (now revoked) is also allocated to the University that related to the incineration of
animal carcasses at the veterinary medicine site.

These potentially contaminative activities, or use of potentially contaminative substances,
are, or have been, regulated and therefore the potential for an uncontrolled release of
contaminants is considered to be low.

= There are two contemporary trade directory entries located on site. The first is the
Cavendish Laboratory (located in the south-east corner of the site); the other is named
Polysolar (a building integrated photovoltaic designer — also located in the south-east
area of the site). Neither of these entries is considered to represent a source of significant
contamination at the site.

= There are no historical landfill sites located within the site boundary or in close proximity
to the site boundary.

m  There are two pollution incidents to controlled waters recorded on-site. Both are dated
1992 and are located in the eastern area of the site. Both relate to unknown pollutant
discharges into a tributary of the River Cam. The incidents are categorised as Category
3 — Minor Incident and Category 1 — Major Incident. The sources of these pollutant
discharges and exact location of the receiving watercourse are unknown. Given the age
of the incidents, it is considered unlikely that, if located on-site they will represent a
continued source of contamination.

Information from Environment Agency

The Environment Agency’'s What's in my backyard website has been accessed to review
information available for the site. There is no pertinent information, other than the use of
radioactive substances in some of the laboratories located on-site, from the website relating to
the site.

A request was made to the local Environment Agency (EA) office regarding any environmental
information that they may hold on the site. The response from the EA is presented in Appendix
6. In summary, the EA have records of four potential pollution incidents at the site between
2001 and 2013. Two records relate to water pollution, one to a spillage at a laboratory and the
last to a fire at a laboratory. These incidents have been recorded as “minimal impact” or “no
impact”.

The EA has also provided details of a discharge consent for surface water to a tributary of the
Bin Brook located at the University Sports Centre. The discharge consent is positioned
beyond the south-east corner of the site boundary.

Information from Local Authority

A request was made to Cambridge City Council's Contaminated Land Officer regarding any
information that they may hold on the site. The Council has produced a Land Use Report for
the site that is presented in Appendix 6. The Land Use Report included a review of historical
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maps and a search of historical planning records located within the site area relating to ground
conditions. This information is largely as described elsewhere in this Phase 1 report.

The Council has stated that no areas of the site have been identified as “contaminated land”
under Part |IA of the Environmental Protection Act 1990.

Information from Previous Investigations

The ground investigation reports that have been reviewed, and that has included
geoenvironmental testing, have not highlighted gross or widespread contamination at the site.

An incident of poisoning of cattle in the southern area of the site (adjacent to the former Phase
2 Shorts site) in August 1995 was investigated by the Ministry of Agriculture Fisheries and
Food (MAFF) State Veterinary Service’s Veterinary Investigation Centre in 1995 and
subsequently by ADAS and WS Atkins in 1996. It was concluded that the animals had
probably died from acute toxicity, possible due to the ingestion of a grey material (possibly
lead putty or paint) located under a hedgerow of one of the fields. The grey material was found
to contain up to 27% lead.

The soils in the area of the former Phase 2 Shorts site in the southern area of the site have
been subject to contamination testing as part of the ADAS/Atkins 1996 investigation, the WSP
1998 investigation, the Richard Jackson Plc 2008 investigation and, most recently, the Arup
2011 investigation for the University Sports Centre (which also incorporated a radiological
survey). Significant concentrations of contaminants have not been encountered in this area, or
in neighbouring areas. This area has subsequently been partly developed by the University
Sports Centre and adjoining West Cambridge Lake.

Unexploded Ordnance (UXO)

Cambridge was bombed during the Second World War and the Shorts site could be deemed a
potential bomb target. Spent ammunition from aircraft guns may have been deposited in the
area west of the road between the Phase 1 and 2 areas of the Shorts site, although no
evidence for UXO or other munitions have been encountered during previous investigations or
during redevelopment of the site areas to date.

As part of this Phase 1 assessment, an UXO risk assessment equivalent to a “detailed risk
assessment”, as described in CIRIA report C681 ‘UXO — A construction industry guide’, has
been prepared by BAE Systems (see Appendix 7).

The BAE Systems report concluded that the probability of encountering UXO during future site
works, when compared to other BAE projects, would be low. No special measures are
deemed necessary to mitigate the risk of encountering German air-dropped UXO during future
site works.

2015 Archaeological Investigation

During the 2015 archaeological investigation, PBA took 10 samples of the near surface soils
arising from the trench excavations for subsequent geo-environmental testing. The
archaeological trenches were positioned to target suspected archaeological features identified
by an earlier geophysical survey. Trenches were not positioned to target potential sources of
contamination. As such, the samples were scheduled for a general suite comprising a range of
common industrial contaminants to provide a general overview of the background levels of
potential contaminants in the near surface soils in the areas investigated.

The results of the geo-environmental testing and a summary of the results are presented in
Appendix 9.

In order to assess the potential risk posed to human health by contaminants in the soil, the
results of the chemical analysis on soil samples have been compared to Defra’s Category 4
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Screening Levels (C4SLs). C4SLs are available for six substances (arsenic, benzene, benzo-
a-pyrene, cadmium, chromium IV and lead). For other potential contaminants, the results of
the chemical analysis have been compared to LQM/CIEH Suitable for Use Screening Levels
(S4ULs).

The proposed land use of the site is predominantly academic/commercial. As such, the results
of the chemical analysis have been compared to C4SL/S4ULs for commercial and public open
space (park) land uses which are considered to be the most applicable to the proposed land
use at the site. Full details of the assessment criteria are given in Appendix 9.

For the samples analysed, the measured concentrations of potential contaminants, as
summarised on Table 1 in Appendix 9, are below the chosen assessment values for a
commercial and public open space (park) land use. Further, concentrations of contaminants
were also below the more conservative assessment values for a residential land use with
home grown produce indicating the low background level of potential contaminants within the
shallow site soils in these areas of the site.
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Tier 1 Preliminary Geo-environmental Risk

Assessment

4.1 Introduction

The methodology developed and adopted by PBA for the assessment of ground conditions is
presented in Appendix 1.

In accordance with guidance presented in CLR 11 (EA Model Procedures for the Management
of Land Contamination) we adopt a staged approach to risk assessment and this report
presents a Tier 1 assessment or first stage.

The underlying principle of the Phase 1 Ground Condition Assessment is the identification and
evaluation of pollutant linkages in order to assess whether the presence of a source of
contamination could potentially lead to harmful consequences. A pollutant linkage consists of
the following three elements:-

= A source/hazard (chemical or geoenvironmental) which has the potential to cause harm or
pollution;

= A pathway for the hazard to move along / generate exposure; and
= Areceptor which is affected by the hazard.

For each potential pollutant linkage identified the risk is estimated through consideration of the
maghnitude of the potential consequence and the likelihood or probability of an event occurring.
This assessment report is divided into sections identifying potential sources (hazard
identification), potential pathway and receptor identification and risk estimation and
assessment.

4.2  Conceptual Site Model

The Tier 1 Preliminary Risk Assessment includes the development of a conceptual site model
(CSM). The CSM describes the types and locations of potential contamination sources, the
identification of potential receptors and the identification of potential transport/migration
pathways.

For a pollutant linkage to be identified a connection between all three elements (source-
pathway-receptor) is required.

4.3 Geoenvironmental Hazard Identification
On-site

The historical maps have identified that the site was originally agricultural fields with some
isolated farms during the 19" and early 20" Century. Part of the site was developed as a
wartime facility in the 1940s. The western part of this facility was demolished in the 1960s and
the area has subsequently been redeveloped for academic and commercial uses. The
southern part of the wartime facility was demolished in the 1970s. More recent ground
investigations in this area have not identified significant widespread contamination associated
with this former site use. The former farm buildings have also been mostly demolished and
partly redeveloped as part of the academic expansion of the eastern area of the site.

Other development within the site boundary has largely been associated with the University
(laboratories and faculty buildings) or similar enterprises. There are potential sources of
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contamination associated with these academic and laboratory land-uses, although it is
considered that given the scale and regulated nature of these activities, the potential for them
to generate significant widespread contamination is low. The Environment Agency has a small
number of records of pollution incidents arising from laboratory land-uses, although these
incidents have been rated as a no or minimal impact.

Geoenvironmental testing of soil samples collected from the archaeological investigation has
indicated very low concentrations of potential contaminants in currently undeveloped areas of
the site around the veterinary school.

In general, the hazard classification/potential for generating contamination for the site would
be Low given the predominant land use.

Off-site

The area surrounding the site is largely agricultural (farmland) and residential. Based on the
known surrounding land uses the potential for widespread contamination to be present in the
immediate vicinity of the site is considered to be Very Low.

Summary of Potential Sources of Contamination (PSC)

Potential Sources of Contamination (PSC) identified on the site or within the vicinity of the site
are described on the following table.

Table 4.1 - Potential Sources of Contamination (PSC)

PSC Description

On-site

1 Undeveloped Low potential for localised contamination associated with specific
areas of former former land uses and demolition e.g. fuel storage, asbestos
wartime facility containing materials etc.

2 On-site Low potential for localised contamination associated with the
laboratories and | storage, disposal, accidental spillages etc., of potentially
other academic contaminative substances.
buildings

3 Electrical sub- Low potential for localised contamination associated with site use
stations e.g. hydrocarbons, PCBs etc.

4 Former Merton Low potential for localised contamination associated with specific
Hall Farm former land uses and demolition e.g. fuel and chemical storage,
outbuildings asbestos containing materials etc.

4.4  Pathways

Potential environmental hazards need a pathway connecting the source (if present) to

potential receptors in order to be able to impact upon the receptors. These pathways are

capable of conveying the contaminants. Pathways may be anthropogenic (artificial) or natural.

Anthropogenic pathways are artificial routes capable of conveying contaminants and include

such routes as surface water drains, high permeability backfill materials, poorly consolidated

Made Ground, foundations, and persons disturbing contamination sources in such a way as to

liberate contaminants.

In the case of persons working with contaminated ground (e.g. to lay foundations or install

services) direct contact with the source becomes possible, and pathways such as dermal

contact, inhalation or ingestion require consideration.
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The underlying geology at the site and the surrounding area is likely to be largely cohesive
and therefore the potential for contaminants to migrate from their source is likely to be limited.
However, any interconnecting zones of unconsolidated/loose and granular horizons within any
Made Ground and Head Deposits may offer preferential pathways for contamination to
migrate laterally.

4.5 Hazard Assessment
Identification of Potential Receptors
It is understood that the proposed development of the site will comprise commercial and

academic end-uses. Details of the potential receptors considered and whether or not the
receptor is plausible are presented in the following table:-

[ ?
Receptor Type Comment Potential Receptor?

(YIN)

End User Current = Mainly Y
academic and commercial with
some student/postgraduate

accommodation

End User Future = Mainly Y
Human academic and commercial with

some student accommodation

Service Maintenance = Y

Commercial

Off Site = Residential Y

Construction Workers Y

Tertiary watercourse present just
beyond the south-west corner of
Surface Waters the site boundary and on-site off- Y
line drainage and ornamental
features are also present.

The Gault Clay is a Non-Aquifer,
although Head Deposits present
on-site are likely to form an

Groundwater extension of the Secondary Y
Undifferentiated Aquifer shown
north of the site boundary.
Buildings/Materials Structures are proposed Y
Property — including crops, | Adjacent residential and v
livestock, buildings agricultural land
Ecological Systems The site is bordered by areas of v

Green Belt

Identification of Potential Pathways

Table 2 in the PBA methodology describes possible pathways for each receptor type. Each of
these possible pathways is then considered when assessing the possible pollutant linkage
(see below).
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Potential Pollutant Linkages

Potential pollutant linkages have been identified using the information on potential sources
(contaminant types), receptors and exposure pathways. The table in Appendix 8 identifies
which pollutant linkages are considered to potentially exist.

4.6 Risk Estimation

When there is a pollutant linkage (and therefore some measure of risk) it is necessary to
determine whether the risk matters and therefore whether further action is required. PBA
provide an estimation of the level of risk but do not comment on whether or not it is an
unacceptable risk as the significance or acceptability of a risk depends on the individual
stakeholder. Risk estimation involves predicting the likely consequence (what degree of harm
might result) and the probability that the consequences will arise (how likely the outcome is).

The table in Appendix 8 presents an assessment of consequence and probability for each
potential pollutant linkage identified. Based on the information available, and assuming a worst
case scenario, the estimated risks have been designated as follows:-

= Human Health (current users) — Very Low

= Human Health (future users) — Very Low

= Human Health (off site) — Low

= Human Health (construction workers) — Low

= Surface Water — Very Low

= Groundwater — Very Low

= Buildings and Property — Very Low

= Ecological Systems — Very Low

Possible pollutant linkages are determined using professional judgement. If a linkage is
considered possible, it is considered that this represents a potentially ‘unacceptable risk’ and
therefore requires further consideration. This may be through remediation or mitigation or

through further tiers of investigation and assessment.

Possible pollutant linkages have been identified for human health, groundwater, surface water,
property and buildings.

4.7 Conclusions and Risk Evaluation

The results of this Ground Condition Assessment consider that as a whole the site is
considered to have Low potential for ground contamination to be present. Where a Low risk
has been estimated, it is possible that harm could arise to a designated receptor from an
identified hazard, but it is likely that this harm, if realised, would at worst normally be mild.

Whilst the risk associated for the whole site is generally Low, a Phase 2 intrusive investigation
will be required in due course to investigate on-site PSCs and generally confirm the
conceptual site model developed by this study.

Given the limited scale of the PSCs, it is anticipated that any requirement to carry out intrusive
investigation can be satisfactorily dealt with by incorporation of a suitable condition in any
granted Outline Planning Consent.
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This risk assessment and CSM should be reviewed and updated following the Phase 2
intrusive investigation.
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5 Preliminary Geotechnical Appraisal

5.1 Introduction

This section provides a preliminary geotechnical assessment of the site, based on the
anticipated ground conditions. The section addresses the risk of geohazards at the site and
the possible implications of the anticipated ground conditions on the construction of the
proposed development. National Planning Policy Framework (NPPF) Clause 121 requires an
assessment for a site potentially at risk from ground instability.

Consideration is given below to the risk of potential causes of instability arising from existing
ground conditions across the site, as identified by the data review. Comments are also
provided on likely development requirements to mitigate ground conditions. As this
geotechnical appraisal has been based on publically available information obtained as part of
a desk based data collection the comments made herein should therefore be considered as
preliminary.

52 Ground Stability
Natural and Artificial Cavities

From the geological setting of the site, the local topography and the known site history it is
considered unlikely that the future development will have to consider subsidence risks
associated with artificial and natural cavities. Wartime air raid shelters may have been located
in the south-western corner of the site. However, no such structures have been subsequently
encountered during more recent ground investigations in this area. Underground structures
may have been removed as part of site development where buildings and infrastructure are
present. As such, these subsidence risks are not considered further in this assessment.

Compressible Ground

Made Ground has been identified in some of the ground investigations carried out at the site.
The Made Ground encountered has been of variable thickness and composition. Made
Ground may be found in others areas of the site even where there is no apparent history of
industrial development (such as the area north of the veterinary school where ground levels
appear to have been raised). Due to the inherent variability in composition, thickness and
strength, structures and infrastructure constructed on Made Ground may be at risk from high
total and/or differential settlements. The potential presence of buried former foundations,
structures or other obstructions should not be overlooked as these may cause differential
settlements or prevent penetration of for example piles or other penetrative ground
improvement techniques.

General presence of ‘Clay soils’

The anticipated general presence of the Gault Clay will classify the site as a ‘Clay Soil’ site.
Previous ground investigations at the site have shown that the Gault Clay is of high to very
high plasticity and is therefore particularly susceptible to volume change.

Seasonal changes in moisture content can affect the near surface soils and foundations in
clay soils adopt a minimum depth to avoid such movements. Vegetation such as trees and
dense hedgerows can desiccate clay soils to considerable depth and the shrinkage or swelling
caused by the planting or removal of trees and hedgerows on clay soils is a common cause of
structural damage. New trees planted near foundations cause shrinkage, while the ground
below trees and hedgerows that have been removed and built over can take many years to
resaturate. In doing so, the ground can swell, causing heave and structural damage.
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Design and construction protocols to manage risk of shrinkage/ swelling movements on clay
soil sites are well established with published guidelines produced by the Building Research
Establishment. Adherence to these published guidelines, including guidelines on new
proposed landscape plantings, should ensure no increased risk to development as result of
the clay solil classification of the site.

Aggressive ground conditions

The Gault Clay is known to contain sulphate minerals which in the presence of groundwater
and air can give rise to aggressive conditions for buried concrete. Previous investigations
have reported the sulphate conditions to be DS-2/3, according to BS 8500-1:2005, and
concrete for foundations specified accordingly. A check on conditions should be made prior to
construction.

5.3 Foundations

Based on the findings of previous ground investigations, it is likely that the Head Deposits,
where present, will not exceed 3m in thickness and will consist of firm to stiff sandy gravelly
clay. Conventional foundations bearing on to Head Deposits are expected to be suitable for
lightly loaded structures, but the depth, thickness and composition of the Head Deposits may
be highly variable. Foundations that span different or variable soil types may need to be
stepped or lightly reinforced.

More heavily loaded foundations may need to be extended down to the underlying more
competent and consistent Gault Clay stratum, either by using trench fill foundation or by piling.

Traditional shallow spread or strip foundations are likely to be suitable for some developments
on the Gault Clay. However, the Gault Clay is susceptible to weathering and softening which
could affect the allowable bearing pressure and, consequently the depth of the weathering
and foundation design parameters should be established on a site specific basis. Gault Clay is
also susceptible to ground movements, shrinkage and swelling, due to seasonal and long term
moisture changes. All clay soils consolidate to a varying degree under applied loading, and
the allowable bearing pressure will be determined to ensure total and differential settlements
remain within structural tolerances.

Heavily loaded foundations for major structures may exceed settlement tolerances and in such
cases piled foundations will be required. Consequently large span buildings, high rise
structures or buildings that are very sensitive to settlement may need piled foundations at this
site, even if situated on undisturbed natural ground.

Piled foundations are likely to be required where buildings are to be constructed with
undercrofts.

5.4  Slope Stability

In general, the gently sloping topography of the site would not be expected to give rise to
significant slope stability issues. However, the presence of Head Deposits at the surface
increases the risk of slope instability. Relict slip surfaces roughly parallel to the ground surface
and often covering large areas may be present within the Head Deposits themselves, and also
in the underlying periglacially weathered clay. Polished surfaces, indicative of possible
solifluction/hill creep, were identified in shallow clay soils during the archaeological
investigation.

Excavations through these relict slip surfaces, e.g. to create level platforms for development,
may lead to reactivation and ground instability. Head Deposits may have already been
disturbed by earthwork operations in some areas. Further plot specific ground investigation
will be required to assess the potential impacts of these features in currently undeveloped
areas of the site as part of the design process.
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5.5 Roads and Pavements

Roads constructed in areas where natural soft materials are present at formation level, may
require capping layers. Roads in areas of Made Ground will require investigation prior to
construction to determine the nature and thickness of the fill material and its properties, and
mitigating measures designed accordingly.

CBR tests carried out for the Phase 3 infrastructure ground investigation recorded CBR values
of approximately 6% (unsoaked) for near surface samples collected from the Head
Deposits/weathered Gault Clay. Based on the plasticity of the Gault Clay, long-term
equilibrium CBR values of 2% are considered more appropriate for construction directly on to
the Gault Clay (TRRL, 1984).

The use of lime stabilisation methods to improve the geotechnical performance of the near
surface soils may be feasible depending on the outcome of laboratory trials. Gault Clay is
known to be pyritic, and therefore the swelling propensity of these soils when stabilised with
lime would have to be fully assessed.

5.6 General Excavations

Excavations in natural ground, such as for services, should not present any problems specific
to the site area. Clay soils predominate and consequently groundwater inflows are likely to be
slight and easily controlled. Excavations will require side support wherever man entry is
required and in soft or loose material side support should also be provided wherever there is a
risk of collapse.

5.7 Infiltration Drainage

The Gault Clay is practicably impermeable so there is no scope for the use of infiltration
drainage for the attenuation of runoff from buildings and paved areas. Surface water systems
should be designed in accordance with the principles of sustainable urban drainage, SUDS.

5.8 Re-use of Materials

From the overview of earthworks testing carried out as part of previous on-site ground
investigations, the re-use of site won natural materials for earthworks is likely to be
practicable. The Gault Clay and Head Deposit materials are considered to be suitable for most
applications although moisture conditioning may be required to achieve optimum conditions
for some applications.

5.9 Ground Investigation

An intrusive geotechnical investigation will be required in due course to provide site specific
information to assist in the design of the proposed development. The investigation work will
be required to confirm the general near surface ground and groundwater conditions on the site
in areas yet to be fully investigated.
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6 Essential Guidance for Report Readers

This report has been prepared within an agreed timeframe and to an agreed budget that will
necessarily apply some constraints on its content and usage. The remarks below are
presented to assist the reader in understanding the context of this report and any general
limitations or constraints. If there are any specific limitations and constraints they are
described in the report text.

The opinions and recommendations expressed in this report are based on statute, guidance,
and best practice current at the time of its publication. Peter Brett Associates LLP (PBA) does
not accept any liability whatsoever for the consequences of any future legislative changes or
the release of subsequent guidance documentation, etc. Such changes may render some of
the opinions and advice in this report inappropriate or incorrect and the report should be
returned to us and reassessed if required for re-use after one year from date of publication.
Following delivery of the report PBA has no obligation to advise the Client or any other party of
such changes or their repercussions.

Some of the conclusions in this report may be based on third party data. No guarantee can be
given for the accuracy or completeness of any of the third party data used. Historical maps
and aerial photographs provide a “snap shot” in time about conditions or activities at the site
and cannot be relied upon as indicators of any events or activities that may have taken place
at other times.

The conclusions and recommendations made in this report and the opinions expressed are
based on the information reviewed and/or the ground conditions encountered in exploratory
holes and the results of any field or laboratory testing undertaken. There may be ground
conditions at the site that have not been disclosed by the information reviewed or by the
investigative work undertaken. Such undisclosed conditions cannot be taken into account in
any analysis and reporting.

This report has been written for the sole use of the Client stated at the front of the report in
relation to a specific development or scheme. The conclusions and recommendations
presented herein are only relevant to the scheme or the phase of project under consideration.
This report shall not be relied upon or transferred to any other party without the express
written authorisation of PBA. Any such party relies upon the report at its own risk.

The interpretation carried out in this report is based on scientific and engineering appraisal
carried out by suitably experienced and qualified technical consultants based on the scope of
our engagement. We have not taken into account the perceptions of, for example, banks,
insurers, other funders, lay people, etc, unless the report has been prepared specifically for
that purpose. Advice from other specialists may be required such as the legal, planning and
architecture professions, whether specifically recommended in our report or not.

Public or legal consultations or enquiries, or consultation with any Regulatory Bodies (such as
the Environment Agency, Natural England or Local Authority) have taken place only as part of
this work where specifically stated.
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PBA Methodology for Assessing Land Contamination in England

1 Introduction

This document defines the approach adopted by PBA
in relation to the assessment of land contamination in
England. The aim is for the approach to (i) be
systematic and objective, (ii) provide for the
assessment of uncertainty and (iii) provide a rational,
consistent, transparent framework.

When preparing our methodology we have made
reference to various technical guidance documents and
legislation referenced in Section 7 of which the
principal documents are (i) Contaminated Land
Statutory Guidance (Defra 2012), (ii) the Model
Procedures for the Management of Contamination
(CLR 11) (EA 2004), (i) Contaminated land risk
assessment: A guide to good practice (C552) (CIRIA
2001) and (iv) National Planning Policy Framework
(DCLG 2012).

2 Dealing with Land Contamination

Government policy on land contamination aims to
prevent new contaminated land from being created and
promotes a risk based approach to addressing
historical contamination. With regard to historical
contamination, regulatory intervention is held in reserve
for land that meets the legal definition and cannot be
dealt with through any other means, including through
planning. Land is only considered to be “contaminated
land” in the legal sense if it poses an unacceptable risk.

UK legislation on contaminated land is principally
contained in Part 2A of the Environmental Protection
Act, 1990 (which was inserted into the 1990 Act by
section 57 of the Environment Act 1995). Part 2A was
introduced in England on 1 April 2000 and provides a
risk-based approach to the identification and
remediation of land where contamination poses an
unacceptable risk to human health or the environment.
In 2004 the Model Procedures for the Management of
Contamination (CLR 11) were published providing
guidance on how the statutory requirements were to be
delivery. The approach, concepts and principles for
land contamination management promoted by CLR 11
are applied to the determination of planning
applications.

Other legislative regimes may also provide a means of
dealing with land contamination issues, such as the
regimes for waste, water, environmental permitting, and
environmental damage. Further, the law of statutory
nuisance may result in contaminants being
unacceptable to third parties whilst not attracting action
under Part 2A or other environmental legislation.

2.1 Part 2A

The Regulations and Statutory Guidance that
accompanied the Act, including the Contaminated Land
(England) Regulations 2006, has been revised with the
issue of The Contaminated Land (England)
(Amendment) Regulations 2012 (SI 2012/263) and the
Contaminated Land Statutory Guidance for England
2012.

Part 2A defines contaminated land as “land which
appears to the Local Authority in whose area it is
situated to be in such a condition that, by reason of
substances in, on or under the land that significant
harm is being caused, or there is a significant
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possibility that such harm could be caused, or pollution
of controlled waters is being, or likely to be, caused”.

Harm is defined as “harm to the health of living
organisms or other interference with the ecological
systems of which they form part, and in the case of
man, includes harm to his property”.

For the purposes of Part 2A, land is contaminated if it
poses a significant possibility of significant harm
(SPOSH).

Part 2A provides a means of dealing with unacceptable
risks posed by land contamination to human health and
the environment, and under the guidance enforcing
authorities should seek to find and deal with such land.
It states that “under Part 2A the starting point should be
that land is not contaminated land unless there is
reason to consider otherwise. Only land where
unacceptable risks are clearly identified, after a risk
assessment has been undertaken in accordance with
the Guidance, should be considered as meeting the
Part 2A definition of contaminated land”. Further the
guidance makes it clear that “regulatory decisions
should be based on what is reasonably likely, not what
is hypothetically possible”.

The overarching objectives of the Government’s policy
on contaminated land and the Part 2A regime are:

“(a) To identify and remove unacceptable risks to
human health and the environment.

(@ To seek to ensure that contaminated land is
made suitable for its current use.

(b) To ensure that the burdens faced by

individuals, companies and society as a whole
are  proportionate, manageable and
compatible with the principles of sustainable
development”.

The enforcing authority may need to decide whether
and how to act in situations where decisions are not
straight forward, and where there is uncertainty. “In so
doing, the authority should use its judgement to strike a
reasonable balance between: (a) dealing with risks
raised by contaminants in land and the benefits of
remediating land to remove or reduce those risks; and
(b) the potential impacts of regulatory intervention
including financial costs to whoever will pay for
remediation, health and environmental impacts of
taking action, property blight, and burdens on affected
people”. The authority is required to “take a
precautionary approach to the risks raised by
contamination, whilst avoiding a disproportionate
approach given the circumstances of each case”. The
aim is “that the regime produces net benefits, taking
account of local circumstances”.

The guidance recognises that “normal levels of
contaminants in soils should not be considered to
cause land to qualify as contaminated land, unless
there is a particular reason to consider otherwise”.

Normal levels are quoted as:

“a) natural presence of contaminants’ such as
from underlying geology ‘that have not been
shown to pose an unacceptable risk to health
and the environment

b) ...low level diffuse pollution, and common
human activity...”
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Similarly the guidance states that significant pollution of
controlled waters is required for land to be considered
contaminated and the “fact that substances are merely
entering water” or “where discharge from land is not
discernible at a location immediately downstream” does
not constitute contaminated land.

To help achieve a more targeted approach to
identifying and managing contaminated land in relation
to the risk (or possibility) of harm to human health, the
revised Statutory Guidance presented a new four
category system for considering land under Part 2A,
ranging from Category 4, where there is no risk that
land poses a significant possibility of significant harm
(SPOSH), or the level of risk is low, to Category 1,
where the risk that land poses a significant possibility of
significant harm (SPOSH) is unacceptably high.

For land that cannot be readily placed into Categories 1
or 4 further assessment is required. If there is a
sufficiently strong case that the risks are of sufficient
concern to cause significant harm/pollution or have the
significant possibility of significant harm/pollution the
land is to be placed into Category 2. If the concern is
not met land is considered Category 3.

The technical guidance clearly states that the currently
published SGV and GAC's represent “cautious
estimates of level of contaminants in soils” which
should be considered “no risk to health or, at most, a
minimal risk”. These values do not represent the
boundary between categories 3 and 4 and “should be
considered to be comfortably within Category 4”.

At the end of 2013 technical guidance in support of
Defra’s revised Statutory Guidance (SG) was published
(CL:AIRE 2013) which provided:

« A methodology for deriving C4SLs for four generic
land-uses comprising residential, commercial,
allotments and public open space; and

« A demonstration of the methodology, via the
derivation of C4SLs for six substances — arsenic,
benzene, benzo(a)pyrene, cadmium, chromium (VI)
and lead.

2.2 Planning

The Local Planning Authority (LPA) is responsible for
the control of development, and in doing so it has a
duty to take account of all material considerations,
including contamination.

Section 11, Paragraph 109 of the National Planning
Policy Framework (NPPF) (DCLG 2012) states the
planning system should contribute to and enhance the
natural and local environment by “preventing both new
and existing developments from contributing to or being
put at unacceptable risk from, or being adversely
affected by unacceptable levels of soil, air, water
pollution” and “remediating and mitigating despoiled,
degraded, derelict, contaminated and unstable land,
where appropriate”. Paragraphs 120 and 121 describe
the policy considerations the Government expects LPA
to have in regard to land affected by contamination
when preparing policies for development plans and in
taking decisions on applications.

For planning purposes, the NPPF requires that the
assessment of risks arising from contamination and
remediation requirements should be considered on the
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basis of the current environmental setting, the current
land use, and the circumstances of its proposed new
use The NPPF stipulates that planning policies and
decisions should ensure that “the site is suitable for its
new use taking account of ground conditions and land
instability, including from natural hazards or former
activities from previous uses and any proposals for
mitigation including land remediation or impacts on the
natural environment arising from that remediation”; and
that “after remediation, as a minimum, land should not
be capable of being determined as contaminated land
under Part 2A of the Environmental Protection Act
1990; and adequate site investigation information,
prepared by a competent person, is presented.”

The level at which contamination is deemed to be
unacceptable, or, gives rise to adverse effects under a
planning context has not been identified but is
envisaged to be more precautionary than the level
required to detrmine land as contaminated under Part
2A.

In paragraph 121 the developer is required to ensure
that land, after development, is not capable of being
determined as contaminated land under Part 2A of the
EPA 1990.

The principal planning objective is to ensure that any
unacceptable risks to human health, buildings and
other property and the natural and historical
environment from the contaminated condition of the
land are identified so that appropriate action can be
considered and taken to address those risks. In order
to grant a planning permission the Local Planning
Authority (LPA) has to be satisfied that there is
sufficient information about the condition of the land, its
impacts and the availability of viable remedial options.
NPPF Paragraph 21 states that “planning policies and
decisions should also ensure that adequate site
investigation information, prepared by a competent
person, is presented”. Site investigation information is
further defined in the NPPF Glossary page 56 and that
also states that investigations should be carried out in
accordance with established procedures, including
BS10175 (BSI 2011) that in turn links procedure to the
requirements of CLR11.

A key distinction between the Soil Guideline Values
(SGVs) and the C4SLs is the level of risk that they
describe. As described by the Environment Agency
(2009a):

“SGVs are guidelines on the level of long-term human
exposure to individual chemicals in soil that, unless
stated otherwise, are tolerable or pose a minimal risk to
human health.”

A letter from Lord de Mauley dated 3rd September
2014 provides more explicit direction to local authorities
on the use of the C4SL in a planning context. The letter
identifies four key points:

1) that the screening values were developed expressly
with the planning regime in mind

2) their use is recommended in DCLG’s planning
guidance

3) soil concentrations below a C4SL limit are
considered to be ‘definitely not contaminated’ under
Part lIA of the 1990 Environmental Protection Act and
pose at most a ‘low level of toxicological concern’ and
4) exceedance of a C4SL screening value does not
mean that land is definitely contaminated, just that
further investigation may be warranted.
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2.3 Building Control

The building control department of the local authority or
private sector approved inspectors are responsible for
the operation and enforcement of the Building
Regulations (DCLG 2010) to protect the health, safety
and welfare of people in and around buildings.
Approved Document C requires the protection of
buildings and associated land from the effects of
contamination, to be applied (non-exclusively) in all
changes of use from commercial or industrial premises,
to residential property.

3 Approach

CLR 11 recommends a phased or tiered approach to

risk assessment with the three tiers being:-

» Tier 1 - preliminary — a qualitative assessment
forming part of a Phase 1 report,

» Tier 2 - generic - a quantitative assessment using
published criteria to screen site specific ground
condition data forming part of a Phase 2 report

» Tier 3 - detailed — a quantitative assessment
involving the generation of site specific
assessment criteria

Each tier of risk assessment comprises the following
four stages:-

1. Hazard Identification — identifying potential
contaminant sources on and off site;

2. Hazard Assessment — assessing the potential for
unacceptable risks by identifying what pathways
and receptors could be present, and what pollutant
linkages could result (forming the Conceptual Site
Model (CSM));

3. Risk Estimation — estimating the magnitude and
probability of the possible consequences (what
degree of harm might result to a defined receptor
and how likely); and

4. Risk Evaluation — evaluating whether the risk
needs to be, and can be, managed.

A PBA Phase 1 report normally comprises a desk
study, walkover and Tier 1 risk assessment (the project
specific offer defines the actual scope of work). This is
the minimum requirement as defined by the NPPF,
pp56. At Tier 1 the PBA approach to risk estimation
involves identifying the magnitude of the potential
consequence (taking into account both the potential
severity of the hazard and the sensitivity of the
receptor) and the magnitude of the likelihood i.e. the
probability (taking into account the presence of the
hazard and the receptor and the integrity of the
pathway). This approach is promoted in current
guidance such as R&D 66 (NHBC 2008).

The PBA approach is that if a pollution linkage is
identified then it represents a potential risk which
requires further consideration and either (1)
remediation / direct risk management or (2) further tiers
of assessment.

A PBA preliminary Phase 2 report comprises an
intrusive investigation to collect site specific
information, a Tier 2 quantitative generic risk
assessment and a refinement of the CSM using the site
specific data. Depending on the findings further
investigation and/or progression to Tier 3 risk
assessment and the generation of site specific
assessment criteria may be required.

Revision December 2014
Page 3 of 8

The PBA methodology provides an estimate of the level
of risk, it does not identify a risk level at which the risk
is considered “significant” and/or “unacceptable” as this
is dependant on the view of the individual / stakeholder.
For example; to a risk adverse stakeholder even a risk
level of “very low” may be considered unacceptable
and as such this stakeholder may require risk
management options to be implemented.

4 Identification of Pollutant
Conceptual Site Model (CSM)

For all Tiers the underlying principle to ground condition
assessment is the identification of pollutant linkages in
order to evaluate whether the presence of a source of
contamination could potentially lead to harmful
consequences. A pollutant linkage consists of the
following three elements:-

Linkages and

e A source/hazard — a substance or situation which
has the potential to cause harm or pollution;

¢ A pathway — a means by which the hazard moves
along / generates exposure; and

« Areceptor/target — an entity which is vulnerable to
the potential adverse effects of the hazard.

The Conceptual Site Model identifies the types and
locations of potential contaminant sources/hazards and
potential receptors and potential
migration/transportation pathway(s). The CSM is
refined as the assessment progresses through the
Tiers.

4.1 Hazard Identification

A hazard is a substance or situation that has the
potential to cause harm. Hazards may be chemical,
biological or physical (e.g. explosive gases).

At Tier 1 the potential for hazards to be present is
determined from consideration of the previous or
ongoing activities on or near to the site in accordance
with the criteria presented in the Table 1.

Based on the land use information Potential
Contaminants of Concern (PCOC) are identified. The
PCOC direct the scope of the collection of site specific
data and the analytical testing selected for subsequent
Tiers.

At Tier 2 the site specific data is screened using
published assessment criteria (refer to PBA document
entitted Rationale for the Selection of Tier 2
Assessment Criteria). In general, published criteria
have been developed using highly conservative
assumptions and therefore if the screening criterion is
not exceeded then the PCOC is eliminated as a
potential Hazard. It should be noted that exceedance
does not necessarily indicate that a site is
contaminated and/or unsuitable for use only that the
PCOC is retained as a potential Hazard. Published
criteria are generated using models based on
numerous and complex assumptions. Whether or not
these assumptions are appropriate in a site-specific
context requires confirmation on a project by project
basis and would form part of a Tier 3 assessment.

When reviewing or assessing site specific data PBA
utilise published guidance on comparing contamination
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data with a critical concentration (CL:AIRE/CIEH 2008)
which presents a structured process for employing
statistical techniques for data assessment purposes.
The benefit of the statistical tool is uncertainty is
quantified and decisions are made knowing the
strength of the evidence. Correct decision probability is
a function of sample size, difference in the mean and
the critical concentration, variation in measured values
and the significance level.

4.2 Receptor and Pathway Identification

For all Tiers the potential receptors (for both on site and

adjoining land) that will be considered are:

¢ Human Health — including current and future
occupiers, construction and future maintenance
workers, and neighbouring properties/third parties;

« Ecological systems; *1

«  Controlled waters ** — including surface water and
groundwater;

«  Property, Animal or Crop (existing or proposed) -
including buildings, service lines and pipes, crops,
livestock, pets, woodland; and

* Archaeological sites and ancient monuments.

*! International or nationally designated sites (as defined in the
statutory guidance (Defra Circular 04/12)) “in the local area” will
be identified as potential ecological receptors. A search radius
of 1, 2 or 5km will be utilised depending on the site specific
circumstances (see also pathway identification). The
Environment Agency has published an ecological risk
assessment framework (EA 2008) which promotes (as opposed
to statutorily enforces) consideration of additional receptors to
include locally protected sites and protected or notable species.
These additional potential receptors will only be considered if a
Phase 1 habitat survey, undertaken in accordance with
guidance (JNCC 1993), is commissioned and the data provided
to PBA. It should be noted that without such a survey the Tier
1 risk assessment may conclude that the identification of
potential ecological receptors is inconclusive (refer to PBA
Specification for Phase 1).

*2 the definition of “pollution of controlled water” was amended
by the introduction of Section 86 of the Water Act 2003. For
the purposes of Part 2A groundwater does not include waters
above the saturated zone and our assessment does not
therefore address perched water other than where
development causes a pathway to develop.

If a receptor is taken forward for further assessment it
will be classified in terms of its sensitivity, the criteria
for which are presented in Table 2. Table 2 has been
generated using descriptions of environmental receptor
importance/value given in various guidance documents
including R&D 66 (NHBC 2008) and Transport Analysis
Guidance (based on DETR 2000). Human health and
buildings classifications have been generated by PBA
using the attribute description for each class.

The exposure pathway and modes of transport that will
be considered are presented in Table 3.

4.3 Note regarding Ecological Systems

The Environment Agency (EA) has developed an
ecological risk assessment framework which aims to
provide a structured approach for assessing the risks to
ecology from chemical contaminants in soils (EA 2008).
In circumstances where contaminants in water
represent a potential risk to aquatic ecosystems then
risk assessors will need to consider this separately.

The framework consists of a three tiered process:-
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« Tier 1 is a screening step where the site soils
chemical data is compared to a soil screening
value (SSV)

e Tier 2 uses various tools (including surveys and
biological testing) to gather evidence for any harm
to the ecological receptors

e Tier 3 seeks to attribute the harm to the chemical
contamination

Tier 1 is preceded by a desk study to collate
information about the site and the nature of the
contamination to assess whether pollutant linkages are
feasible. The framework presents ten steps for
ecological desk studies and development of a
conceptual site model as follows.

1 Establish Regulatory Context

2 Collate and Assess Documentary Information

3 Summarise Documentary Information

4 |dentify Potential Contaminants of Concern

5 Identify Likely Fate Transport of Contaminants

6 Identify Potential Receptors of Concern

7 ldentify Potential Pathways of Concern

8 Create a Conceptual Site Model

9 Identify Assessment and Measurement Endpoints
10 Identify Gaps and Uncertainties

The information in a standard PBA Phase 1 report
covers Steps 1 to 4 inclusive. Step 5 considers fate
and transport of contaminants and it should be noted
that our standard report adopts a simplified approach
considering only transport mechanisms. A simplified
approach has also been adopted in respect of Steps 6
and 7 receptors (a detailed review of the ecological
attributes has not been undertaken) and pathways (a
food chain assessment has not been undertaken).
Step 9 is outside the scope of our standard Phase 1
report.

It should be noted that the Tier 1 assessment for
ecological systems (i.e. where designated sites are
identified) as part of a Phase 1 report will assess the
viability of the mode of transport given the site specific
circumstances not specific pathways.

The Tier 1 risk assessment may conclude that the risk
to potential ecological receptors is inconclusive (see
PBA Specification for Phase 1).
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4.4  Note regarding Controlled Waters

Controlled Waters are rivers, estuaries, coastal
waters, lakes and groundwaters, but not perched
waters.

The Water Framework Directive (WFD) (2000) aims
to protect and enhance the quality of surface
freshwater, groundwaters and dependent eco
systems, estuaries and coastal waters. The WFD
was transposed into UK law in 2003 (Statutory
Instruments 2003). Member states must aim to reach
good chemical and ecological status as defined in
the Directive by 2015.

The Ground Water Daughter Directive (GWDD) was
enacted by the Groundwater Regulations (2009),
which were subsumed by the Environmental
Permitting Regulations (2010) which provide
essential clarification including on the four objectives
specifically for groundwater quality in the WFD:-

. Achieve ‘Good’ groundwater chemical status
by 2015, commonly referred to as ‘status
objective’;

. Achieve Drinking Water Protected Area
Objectives;

. Implement measures to reverse any

significant and sustained upward trend in
groundwater quality, referred to as ‘trend
objective’; and

. Prevent or limit the inputs of pollutants into
groundwater, commonly referred to as ‘prevent
or limit’ objectives

The Water Act 2003 (Commencement No.11) Order
2012 amends the test for ‘contaminated land' which
relates to water pollution so that pollution of
controlled waters must now be "significant" to meet
the definition of contaminated land.

River Basin Management Plans (RBMP) have been
developed for the 11 River Basin Districts in England
and Wales. These were released by Defra in 2009
(Defra 2009).

These RBMP’s establish the current status of waters
within the catchments of the respective Districts and
the current status of adjoining waters identified. As part
of a Tier 2 risk assessment water quality data is
screened against the WFD assessment criteria.
Compare to the RBMP's current status of waters for the
catchment under consideration would form part of a
Tier 3 assessment.

5 Risk Estimation

Risk estimation classifies what degree of harm might
result to a receptor (defined as consequence) and how
likely it is that such harm might arise (probability).

At Tier 1 the consequence classification is generated
by multiplying the hazard classification score and the
receptor sensitivity score. This approach follows that
presented in the republished R&D 66 (NHBC 2008).

The criteria for classifying probability are set out in
Table 4 and have been taken directly from Table 6.4
CIRIA C552 (CIRIA 2001). Probability considers the
integrity of the exposure pathway.

The consequence classifications detailed in Table 5
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have been adapted from Table 6.3 presented in C552
and R&D 66 (Annex 4 Table A4.3).

The Tier 1 risk classification is estimated for each
pollutant linkage using the matrix given in Table 6
which is taken directly from C552 (Table 6.5).

Subsequent Tiers refine the CSM through retention or
elimination of potential hazards and pollutant linkages.

6 Risk Evaluation

In order to put the Tier 1 risk classification into context
the likely actions are described in Table 7 which is
taken directly from C552 (Table 6.6). Subsequent Tiers
identify potential risk management options through
remediation and/or mitigation measures.

Unless the initial assessment clearly demonstrates that
the risk from contamination can be satisfactorily
reduced to an acceptable level, further site
investigations and risk assessment will be needed
before the application can be determined.
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Table 1: Criteria for Classifying Hazards / Potential for Generating Contamination

Classification/Score

Potential for generating contamination/gas based on land use

Very Low

Land Use: greenfield
Contamination: None.

1 Gas generation potential : Inert Made Ground

Low Land Use: residential, retail or office use, recent small scale industrial.
Contamination: None or locally slightly elevated concentrations.

2 Gas generation potential : Shallow thickness of Alluvium

Moderate Land Use: railway yards, collieries, scrap yards, light industry, engineering works.
Contamination: Locally elevated concentrations.

3 Gas generation potential : Dock silt and substantial thickness of organic alluvium/peat

High Land Use: gas works, chemical works, heavy industry, non-hazardous landfills.
Contamination: Possible widespread elevated concentrations.

4 Gas generation potential : Shallow mine workings Pre 1960’s landfill

Very High Land Use: hazardous waste landfills.
Contamination: Likely widespread elevated concentrations.

5 Gas generation potential : Domestic landfill post 1960

“Greenfield” is land which has not been developed including not used for crop production or animal
husbandry and no contamination source therefore no pollutant linkages.

Table 2: Criteria for Classifying Receptor Sensitivity/Value

Classification/Score

Definition

Very Low

1

Receptor of limited importance
Groundwater: Non aquifer

Surface water: GQA Grade F

Ecology: No local designation

Buildings: Replaceable

Human health: Unoccupied/limited access

Low

Receptor of local or county importance with potential for replacement

Groundwater: Secondary aquifer

Surface water: GQA Grade D/E

Ecology: local habitat resources

Buildings: Local value

Human health: Minimum score 4 where human health identified as potential receptor

Moderate

3

Receptor of local or county importance with potential for replacement

Groundwater: Principal aquifer

Surface water: GQA Grade B/C

Ecology: County wildlife sites, Areas of Outstanding Natural Beauty (AONB)
Buildings: Area of Historic Character

Human health: Minimum score 4 where human health identified as potential receptor

High

Receptor of county or regional importance with limited potential for replacement
Groundwater: Source Protection Zone 2

Surface water: GQA Grade A

Ecology: SSSI, National or Marine Nature Reserve (NNR or MNR)

Buildings: Conservation Area

Human health: Minimum score 4 where human health identified as potential receptor

Very High

5

Receptor of national or international importance

Groundwater: Source Protection Zone 1

Surface water: GQA Grade A

Ecology: Special Areas of Conservation (SAC and candidates), Special Protection Areas
(SPA and potentials) or wetlands of international importance (RAMSAR)

Buildings: World Heritage site

Human health: Residential, open spaces and uses where children are present
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PBA Methodology for Assessment of Potentially Contaminated Land

Table 3: Exposure Pathway and Modes of Transport

Receptor Pathway Mode of transport
Human health Ingestion Fruit or vegetable leaf or roots
Contaminated water
Soil/dust indoors
Soil/dust outdoors
Inhalation Particles (dust / soil) — outdoor

Particles (dust / soil) - indoor

Vapours — outdoor - migration via natural or anthropogenic pathways

Vapours - indoor - migration via natural or anthropogenic pathways

Dermal absorption

Direct contact with soil

Direct contact with waters (swimming / showering)

Irradiation

Groundwater Leaching Gravity / permeation
Migration Natural — groundwater as pathway
Anthropogenic (e.g. boreholes, culverts, pipelines etc.)
Surface Water Direct Runoff or discharges from pipes
Indirect Recharge from groundwater
Indirect Deposition of wind blown dust
Buildings Direct contact Sulphate attack on concrete, hydrocarbon corrosion of plastics
Gas ingress Migration via natural or anthropogenic paths
Ecological See Notes Runoff/discharge to surface water body
systems See Notes Windblown dust
See Notes Groundwater migration
See Notes At point of contaminant source
Animal and crop | Direct Wind blown or flood deposited particles / dust / sediments
Indirect Plants via root up take or irrigation. Animals through watering
Inhalation By livestock / fish - gas / vapour / particulates / dust
Ingestion Consumption of vegetation / water / soil by animals

Table 4: Classification of Probability

Classification

Definition

High likelihood There is a pollution linkage and an event either appears very likely in the short-term and
almost inevitable over the long-term, or there is already evidence at the receptor of harm /
pollution.

Likely There is a pollution linkage and all the elements are present and in the right place, which

means that it is probable that an event will occur. Circumstances are such that an eventis
not inevitable, but possible in the short-term and likely over the long-term.

Low likelihood

There is a pollution linkage and circumstances are possible under which an event could
occur. However, it is by no means certain that even over a longer period such event would
take place, and is less likely in the shorter-term.

Unlikely

There is a pollution linkage but circumstances are such that it is improbable that an event
would occur even in the very long-term.
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PBA Methodology for Assessment of Potentially Contaminated Land

Table 5: Classification of Consequence (score = magnitude of hazard Table 1 and sensitivity of receptor Table 2)

Classification / Score | Examples

Severe Human health effect - exposure likely to result in “significant harm”. Significant harm to humans is
defined in circular 01/2006 as death, disease, serious injury, genetic mutation, birth defects or
impairment of reproductive function.
Controlled water effect - short-term risk of pollution (note: Water Resources Act contains no scope for

20-25 considering significance of pollution) of sensitive water resource. Equivalentto EA Category 1 incident
(persistent and/or extensive effects on water quality leading to closure of potable abstraction point or
loss of amenity, agriculture or commercial value. Major fish Kkill.
Ecological effect - short-term exposure likely to result in a substantial adverse effect.
Catastrophic damage to crops, buildings or property

Medium Human health effect - exposure could result in “significant harm”. Significant harm to humans is defined
in circular 01/2006 as death, disease, serious injury, genetic mutation, birth defects or impairment of
reproductive function.

1319 Controlled water effect - equivalent to EA Category 2 incident requiring notification of abstractor
Ecological effect - short-term exposure may result in a substantial adverse effect.
Damage to crops, buildings or property

Mild Human health effect - exposure may result in “significant harm”. Significant harm to humans is defined
in circular 01/2006 as death, disease, serious injury, genetic mutation, birth defects or impairment of
reproductive function.

6-12 Controlled water effect - equivalent to EA Category 3 incident (short lived and/or minimal effects on
water quality).
Ecological effect - unlikely to result in a substantial adverse effect.
Minor damage to crops, buildings or property. Damage to building rendering it unsafe to occupy (for
example foundation damage resulting in instability).

Minor No measurable effect on humans. Protective equipment is not required during site works.
Equivalent to insubstantial pollution incident with no observed effect on water quality or ecosystems.

1-5 Repairable effects to crops, buildings or property. The loss of plants in a landscaping scheme.
Discolouration of concrete.

Table 6: Classification of Risk (Combination of Consequence Table 5 and Probability Table 4)

Consequence
Probability Severe Medium Mild Minor
High likelihood Very high High Moderate Low
Likely High Moderate Moderate/low Low
Low likelihood Moderate Moderate/low Low Very low
Unlikely Moderate/low Low Very low Very low

Table 7: Description of Risks and Likely Action Required

Risk Classification

Description

Very high risk

There is a high probability that severe harm could arise to a designated receptor from an identified
hazard, OR, there is evidence that severe harm to a designated receptor is currently happening.
This risk, if realised, is likely to result in a substantial liability. Urgent investigation (if not undertaken
already) and remediation is likely to be required in the short term.

High risk

Harm is likely to arise to a designated receptor from an identified hazard. Realisation of the risk is
likely to present a substantial liability.

Urgent investigation (if not undertaken already) is required and remedial works may be necessary in
the short-term and are likely over the longer-term.

Moderate risk

Itis possible that harm could arise to a designated receptor from an identified hazard. However, itis
either relatively unlikely that any such harm would be severe, or if any harm were to occur it is more
likely that the harm would be relatively mild.

Investigation (if not already undertaken) is normally required to clarify the risk and to determine the
potential liability. Some remedial works may be required in the longer-term.

Low risk

It is possible that harm could arise to a designated receptor from an identified hazard, but it is likely
that this harm, if realised, would at worst normally be mild.

Very low risk

There is a low possibility that harm could arise to a receptor. In the event of such harm being
realised it is not likely to be severe.
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Phase 1 Ground Condition (Geotechnical and Contamination) Assessment peterbrett
West Cambridge Masterplan Site

Appendix 2 Shorts Site Layout Plans
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Phase 1 Ground Condition (Geotechnical and Contamination) Assessment peterbrett
West Cambridge Masterplan Site

Appendix 3 Site Walkover Photographs
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PHOTO 1 - Public footpath PHOTO 2 - Public footpath PHOTO 3 - Landscaped bund located southwest
along southern boundary looking east along southern boundary looking west of Former Phase 2 Shorts Site looking west.

PHOTO 4 - Landscaped bund located southwest PHOTO 5 - Area west of Former Phase 2 Shorts Site PHOTO 6 - Area west of Former Phase 2 Shorts Site
of Former Phase 2 Shorts Site looking east. (now University Data Centre). (now University Data Centre).
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PHOTO 7 - Area west of Former Phase 2
Shorts Site, showing gravel filled drain.

PHOTO 10 - Schlumberger storage area

PHOTO 8 - View of undeveloped western section
of Former Phase 2 Shorts Site (now agricultural field).

PHOTO 11 - Schlumberger storage area

PHOTO 9 - Centre for Geotechnical Process

storage area

PHOTO 12 - Pond feature north of
Schlumberger laboratory.
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PHOTO 13 - Schlumberger liquid nitrogen tank PHOTO 14 - Former Shorts Site parts storage area PHOTO 15 - Former Shorts Site parts storage area
located north of laboratory. (now vacant land north of Data Centre) (now vacant land north of Data Centre)

PHOTO 16 - Agricultural land located PHOTO 17 - Agricultural land located PHOTO 18 - Canal looking west
north of Former Phase 2 Shorts Site area north of Former Phase 2 Shorts Site area south of Materials Science building
Client Date 11.05.2015
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PHOTO 19 - Canal (dry) looking east
south of Materials Science building.

PHOTO 22 - Pond behind Institute for Manufacturing
showing drainage structure.

PHOTO 20 - Vacant land next to
University Sports building.

PHOTO 23 - Canal looking east behind
student accommodation block.

PHOTO 21 - Pond behind Institute for Manufacturing.

PHOTO 24 - Canal (dry)looking west behind
student accommodation block.
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PHOTO 25 - Canal looking east
behind Hauser Forum building.

PHOTO 28 - Horse paddock areas
to the west of JJ Thomson Avenue

PHOTO 26 - canal looking west
behind Hauser Forum building.

PHOTO 29 - Horse paddock areas
to the west of JJ Thomson Avenue

PHOTO 27 - Liquid nitrogen tanks
adjacent to Cavendish Laboratory
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PHOTO 30 - Storage area behind Whittle Laboratory
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PHOTO 31 - Ornamental feature at entrance
to Electrical Engineering building

PHOTO 34 - Horse paddock
east of School of Veterinary Medicine

PHOTO 32 - Horse paddock land
south of Merton Hall Farm

PHOTO 35 - Storage area of
School of Veterinary Medicine
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PHOTO 33 - Horse paddock land
south of Merton Hall Farm

PHOTO 36 - Horse paddock
east of School of Veterinary Medicine
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PHOTO 37 - Barn storage
part of School of Veterinary Medicine

PHOTO 40 - Cow paddock
part of Merton Hall Farm

PHOTO 38 - Cancer Therapy Unit
part of School of Veterinary Medicine

PHOTO 41 - Electrical Infrastructure
north of School of Veterinary Medicine

PHOTO 39 - Stables for
School of Veterinary Medicine

PHOTO 42 - Electrical Infrastructure
north of School of Veterinary Medicine

peterbrett

Offices throughout the UK and
continental Europe.

www.peterbrett.com

Client

WEST CAMBRIDGE MASTERPLAN
SITE WALKOVER PHOTOGRAPHS

Date 11.05.2015

A3 Scale

Drawn by davco

Checked by AJ

Revision 0
APP 3 -PLATE 7

© Peter Brett Associates LLP

J\31500 West Cambridge\Geo\CAD & Graphics\Photos




1 il
A e
L NS TR

PHOTO 43 - Electrical Substation (in distance of) off

PHOTO 46 - Vacant land
to the east of Schlumberger laboratory.

Madingley Road on northern site boundary looking north.

PHOTO 44 - Sheep paddock to the west
of the School of Veterinary Medicine

PHOTO 47 - Landscape bund
to the north of Whittle Laboratory

PHOTO 45 - Schlumberger
tank storage area

PHOTO 48 - Drainage channel
to the south of Cavendish Laboratory
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PHOTO 49 - Drainage channel PHOTO 50 - Drainage channel
to the south of Cavendish Laboratory to the south of Cavendish Laboratory

PHOTO 51 - Landscape Bund PHOTO 52 - Landscape Bund
south east of Cavendish Laboratory south east of Cavendish Laboratory
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peterbrett

Cambridgeshire & Isle Of Ely
Published 1886 - 1888
Source map scale - 1:10,560

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940's, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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Cambridgeshire & Isle Of Ely
Published 1903 - 1904
Source map scale - 1:10,560

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940's, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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Cambridgeshire & Isle Of Ely
Published 1938 - 1953
Source map scale - 1:10,560

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940's, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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, - F The Historical Aerial Photos were produced by the Ordnance Survey at a
ﬁ L I o scale of 1:1,250 and 1:10,560 from Air Force photography. They were
- ﬁ*\\ - - 4 L : produced between 1944 and 1951 as an interim measure, pending
= 1 — di 7 T - preparation of conventional mapping, due to post war resource shortages.
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New security measures in the 1950's meant that every photograph was re-
checked for potentially unsafe information with security sites replaced by fake
fields or clouds. The original editions were withdrawn and only later made
available after a period of fifty years although due to the accuracy of the
editing, without viewing both revisions it is not easy to spot the edits. Where
available Landmark have included both revisions.
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‘ Source map scale - 1:10,560

The historical maps shown were reproduced from maps predominantly held
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were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940's, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
¥ unfinished - with all military camps and other strategic sites removed. These

2596800 | maps were initially overprinted with the National Grid. In 1970, the first

1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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Ordnance Survey Plan
Published 1959
Source map scale - 1:10,000

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940's, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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Ordnance Survey Plan
Published 1960 - 1966
Source map scale - 1:10,000

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940's, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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peterbrett

Ordnance Survey Plan
Published 1966
Source map scale - 1:10,000

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940's, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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Ordnance Survey Plan
Published 1972 - 1973
Source map scale - 1:10,000

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940's, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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Ordnance Survey Plan
Published 1983
Source map scale - 1:10,000

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940's, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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Cambridge
Published 1989
Source map scale - 1:10,000

These maps were produced by the Russian military during the Cold War
between 1950 and 1997, and cover 103 towns and cities throughout the U.K.
The maps are produced at 1:25,000, 1:10,000 and 1:5,000 scale, and show
detailed land use, with colour-coded areas for development, green areas, and
non-developed areas. Buildings are coloured black and important building
uses (such as hospitals, post offices, factories etc.) are numbered, with a
numbered key describing their use.

They were produced by the Russians for the benefit of navigation, as well as
strategic military sites and transport hubs, for use if they were to have
invaded the U.K. The detailed information provided indicates that the areas
were surveyed using land-based personnel, on the ground, in the cities that
are mapped.
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Cambridgeshire & Isle Of Ely
Published 1888
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the cultivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise to significant inaccuracies in outlying areas.
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peterbrett

Cambridgeshire & Isle Of Ely
Published 1903
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the cultivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise to significant inaccuracies in outlying areas.
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Cambridgeshire & Isle Of Ely
Published 1926 - 1927
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the cultivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise to significant inaccuracies in outlying areas.
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Ordnance Survey Plan
Published 1970
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the cultivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise to significant inaccuracies in outlying areas.
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peterbrett

Additional SIMs
Published 1980
Source map scale - 1:2,500

The SIM cards (Ordnance Survey's “Survey of Information on Microfilm') are
further, minor editions of mapping which were produced and published in
between the main editions as an area was updated. They date from 1947 to
1994, and contain detailed information on buildings, roads and land-use.
These maps were produced at both 1:2,500 and 1:1,250 scales.
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'Survey of Information on Microfilm') in 1992, and continued to be produced

until 1999. These maps were the fore-runners of digital mapping and so

topographic features such as vegetation. These maps were produced at both

provide detailed information on houses and roads, but tend to show less
1:2,500 and 1:1,250 scales.
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Historical Mapping & Photography included:

Mapping Type Scale Date Pg
Cambridgeshire & Isle Of Ely 1:2,500 1888 2
Cambridgeshire & Isle Of Ely 1:2,500 1903 3
Cambridgeshire & Isle Of Ely 1:2,500 1926 - 1927 4
Ordnance Survey Plan 1:2,500 1970 5
Additional SIMs 1:2,500 1980 6
Additional SIMs 1:2,500 1985 7
Large-Scale National Grid Data 1:2,500 1993 8

Historical Map - Segment A8

r T NEfwW
I

I
L —— A 7P~?\ Af3-= i N
1 f” : )
it 7
I /
| |

Order Details

Order Number: 66871644 1 1
Customer Ref: 31500

National Grid Reference: 542610, 258970
Slice: A

Site Area (Ha): 67.92

Search Buffer (m): 100

Site Details
Site at, Cambridge, Cambridgeshire

0844 844 9952
0844 844 9951
www.envirocheck.co.uk

¥iLandmark =&

Web:

A Landmark Information Group Service v47.0 27-Apr-2015 Page 1 of 8




258800

258600

258400

542400

105
78648

100
49-14

© Crown copyright and Landmark Information Group Limited 2015. All Rights Reserved.

258800

258600

258400

peterbrett

Cambridgeshire & Isle Of Ely
Published 1888
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the cultivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise to significant inaccuracies in outlying areas.
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Cambridgeshire & Isle Of Ely
Published 1903
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the cultivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise to significant inaccuracies in outlying areas.
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peterbrett

Cambridgeshire & Isle Of Ely
Published 1926 - 1927
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the cultivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise to significant inaccuracies in outlying areas.
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Ordnance Survey Plan

Published 1970
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the cultivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise to significant inaccuracies in outlying areas.
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Additional SIMs
Published 1980
Source map scale - 1:2,500

The SIM cards (Ordnance Survey's “Survey of Information on Microfilm') are
further, minor editions of mapping which were produced and published in
between the main editions as an area was updated. They date from 1947 to
1994, and contain detailed information on buildings, roads and land-use.
These maps were produced at both 1:2,500 and 1:1,250 scales.
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peterbrett

Additional SIMs
Published 1985
Source map scale - 1:2,500

The SIM cards (Ordnance Survey's “Survey of Information on Microfilm') are
further, minor editions of mapping which were produced and published in
between the main editions as an area was updated. They date from 1947 to
1994, and contain detailed information on buildings, roads and land-use.
These maps were produced at both 1:2,500 and 1:1,250 scales.
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Large-Scale National Grid Data

Published 1993
Source map scale - 1:2,500

‘Large Scale National Grid Data' superseded SIM cards (Ordnance Survey's
'Survey of Information on Microfilm') in 1992, and continued to be produced
until 1999. These maps were the fore-runners of digital mapping and so
provide detailed information on houses and roads, but tend to show less
topographic features such as vegetation. These maps were produced at both

1:2,500 and 1:1,250 scales.
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Cambridgeshire & Isle Of Ely

Published 1888
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the cultivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,

giving rise to significant inaccuracies in outlying areas.
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Cambridgeshire & Isle Of Ely
Published 1903
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the cultivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise to significant inaccuracies in outlying areas.
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Cambridgeshire & Isle Of Ely
Published 1926 - 1927
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the cultivated parts of Great
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giving rise to significant inaccuracies in outlying areas.
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Ordnance Survey Plan
Published 1967
Source map scale - 1:1,250

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the cultivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise to significant inaccuracies in outlying areas.

Temnis Cavris

Teanic Courts
Tempix Courts
Emmanuel College Sports Ground
Eramanel Callege Spores Ground

!

258800

258800

Caius Rugby Ground

—— Map Name(s) and Date(s)

= = = = 1
TLASSENW | TLAGSENE |
| 1g67 I 1967

| 11,250 I 11,250 |

Tennls Coures|

Tenis Couris

M//r— | — = 1= = =1
; TL435BSW | TLAISESE |

1967 I qog7

111,250 [ TS

Historical Map - Segment A9

258600

= 258600

Order Details

Order Number: 66871644 1 1
Customer Ref: 31500
National Grid Reference: 542610, 258970
Slice: A
Site Area (Ha): 67.92
258400 a0 | Se@rch Buffer (m): 100
Site Details

Site at, Cambridge, Cambridgeshire

2 M Grunge Farm
Lad |
Grangs L1

Farm I ."

Playing, Fietd

® .
¥:Landmark T de i oo

# Web: www.envirocheck.co.uk

Gy B 8_ i
© Crown copyright and Landmark Information Group Limited 2015. All Rights Reserved.

A Landmark Information Group Service v47.0 27-Apr-2015 Page 5 of 13




258800

258600

258400

543000

543200

543400

543600

H‘\]\ -

NEWNH

paS
[74ha

WARD

1487
2-927ha

242

‘Termir Courts

Tennis Conarfs.

Tennir Courts

Emmanuel College Sports Gromnd

Caizs Rugby Ground

Temmis Courir

3458
5-485ha
13-56

1

LY i T

,,.8,'._’7.‘,..‘ B vt

Playing Fietd

I

e

© Crown copyright and Landmark Information Group Limited 201

5. AII Rights Reserved.

258800

258600

258400

peterbrett

Ordnance Survey Plan
Published 1970
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the cultivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise to significant inaccuracies in outlying areas.
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Ordnance Survey Plan
Published 1976 - 1977
Source map scale - 1:1,250

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the cultivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise to significant inaccuracies in outlying areas.
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:'; The SIM cards (Ordnance Survey's “Survey of Information on Microfilm') are
;; further, minor editions of mapping which were produced and published in
i between the main editions as an area was updated. They date from 1947 to
| 1994, and contain detailed information on buildings, roads and land-use.
H ,i These maps were produced at both 1:2,500 and 1:1,250 scales.
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Additional SIMs
Published 1983
Source map scale - 1:1,250

The SIM cards (Ordnance Survey's “Survey of Information on Microfilm') are
further, minor editions of mapping which were produced and published in
between the main editions as an area was updated. They date from 1947 to
1994, and contain detailed information on buildings, roads and land-use.
These maps were produced at both 1:2,500 and 1:1,250 scales.
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peterbrett

Additional SIMs
Published 1985
Source map scale - 1:2,500

The SIM cards (Ordnance Survey's “Survey of Information on Microfilm') are
further, minor editions of mapping which were produced and published in
between the main editions as an area was updated. They date from 1947 to
1994, and contain detailed information on buildings, roads and land-use.
These maps were produced at both 1:2,500 and 1:1,250 scales.

Map Name(s) and Date(s)
- =
|
| TL4258 !

1985 |
| 1:2,500

L - - - - - _—

Historical Map - Segment A9

T e
I
I

. "—_A%qﬁ“'" N
- |
/1
/
o | | <

1
1

ek 1

i g T i
I

—
| |
i .
F—— A7===F——A8F
I \J- 1
1 1 I
w | = R s L " |

Order Details

Order Number: 66871644 1 1
Customer Ref: 31500

National Grid Reference: 542610, 258970
Slice: A

Site Area (Ha): 67.92

Search Buffer (m): 100

Site Details

Site at, Cambridge, Cambridgeshire

® .
¥:Landmark T de i oo

Web: www.envirocheck.co.uk

A Landmark Information Group Service v47.0 27-Apr-2015 Page 10 of 13




543600

543200

543000

543400

.
o

\"‘“—-—_L

T
L)

L.

=

258800

258800

258600

258400

B

|| T 0

258600

258400

peterbrett

Large-Scale National Grid Data

Published 1993
Source map scale - 1:2,500

‘Large Scale National Grid Data' superseded SIM cards (Ordnance Survey's
'Survey of Information on Microfilm') in 1992, and continued to be produced
until 1999. These maps were the fore-runners of digital mapping and so
provide detailed information on houses and roads, but tend to show less
topographic features such as vegetation. These maps were produced at both

1:2,500 and 1:1,250 scales.
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Large-Scale National Grid Data
Published 1993
Source map scale - 1:1,250

‘Large Scale National Grid Data' superseded SIM cards (Ordnance Survey's
'Survey of Information on Microfilm') in 1992, and continued to be produced
until 1999. These maps were the fore-runners of digital mapping and so
provide detailed information on houses and roads, but tend to show less
topographic features such as vegetation. These maps were produced at both
1:2,500 and 1:1,250 scales.
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